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HEALTHY WATERSHEDS /  FOREST CONSERVATION PROJECT, 
PHASE III REPORT TO THE CHESAPEAKE BAY TRUST 

 

EXECUTIVE SUMMARY 
 

The goal for Phase III of the Healthy Watershed Forest Project (herein after referred to as the 

HWF project) has been to develop and pilot the community policy and financial infrastructure 

necessary to facilitate high quality (HQ) forest and agricultural land conservation/retention on a 

sustainable, landscape scale basis. Two counties, Essex in the lower and Orange in the upper 

section of the Virginia Rappahannock River Basin, agreed to participate in the project and 

committed to work with project team members in a public process to review and identify possible 

revisions to their comprehensive plans and other policy documents with the goal of prioritizing 

forest and agricultural land retention and to encourage landowners to work with team members 

to develop the baseline of information needed tƻ ŘŜǎƛƎƴ ŀƴŘ Ǉƛƭƻǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǇƭŀƴƴŜŘ ŦƛƴŀƴŎƛŀƭ 

model.  

The Rappahannock River Basin has been used as a proxy for the Chesapeake Bay watershed 

through all three phases of the HWF project. The two pilot counties operate under different 

Virginia environmental and land use regulatory policy frameworks, with Essex being within the 

ŀǊŜŀ ǎǳōƧŜŎǘ ǘƻ ±ƛǊƎƛƴƛŀΩǎ /ƘŜǎŀǇŜŀƪŜ .ŀȅ tǊŜǎŜǊǾŀǘƛƻƴ !Ŏǘ ό/.t!ύ ŀƴŘ ǊŜƎulations, and Orange 

County being outside of and not subject to the CBPA regulations.  

To accomplish its objectives, Phase III has been broken into two tasks. Task 1 is focused on 

collaborating with the municipal authorities responsible for the plans, policies and ordinances in 

the two pilot counties. The Task 1 team objective has been to work with these authorities and 

public stakeholders identified by the localities to develop potential amendments to the plans, 

policies and ordinances identified in HWF phase II that will continue to meet county objectives, 

and integrate that effort with task 2 to develop the desired working financial model.  The ultimate 

goal has been to create a favorable regulatory environment and incentives for private landowner 

participation in land conservation while also contributing to the funding requirements of counties 

to help them meet basic services for their citizenry through a model that can attract private 

sector financial interest at a scale required to achieve the Phase III goal. 

Task 2 has been focused on developing a transferable financial model in the pilot counties to 

incentivize private capital markets to invest in the retention of HQ forest and agricultural lands 

to offset future forecasted growth and development based on the 6.0 Chesapeake Bay Total 

Maximum Daily Load (TMDL) model.  The objective is to harness the power of the private market 

economy to drive conservation of HQ forest and agricultural lands, as opposed to relying on 

philanthropic motives or further regulations.  
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Studies reviewed by the HWF/III project team (herein after referred to as the team) 

demonstrated that private investment capital wants to invest in forest conservation as an offset 

for environmental impact. Interviews with forest landowners within the pilot communities also 

found significant interest in accessing this investment capital as another income stream.  The 

barrier is the scale mismatch.  Institutional investors need a minimum project size of >$50 million 

to be feasible. The key therefore, has been to create an infrastructure that can aggregate 

individual landowner interests and offer them at a scale large enough to attract private capital 

on a return on investment (ROI) basis.  Transactions must also be able to occur much faster if the 

level of private capital investment needed to sustain conservation on a long-term basis is to move 

into the financing role for forest and agricultural land conservation. 

Step one in the development of the Phase III financial model was to account for existing land use 

programs and current tax programs. These were inventoried, including subsidies, and a 

compatibility matrix was developed to identify the potential mix and match of those programs 

which work, or not, with the others.  Consideration was given to real and perceived competition 

for funds. Budget limits on programs that appeared to provide a funding opportunity but actually 

have limited impact were also considered.  

By reviewing the total funds available, a realistic assessment of the competition for these funds, 

and the interplay of the programs, the team developed financial scenarios that characterize the 

opportunity for private financing of HQ forest retention, reforestation and agricultural land 

retention.  

Ecological markets considered in this report were mitigation banks seeking to preserve wetlands 

and streams, nutrient banks that prevent nutrient water pollution, and greenhouse gas emissions 

markets - with a particular focus on forest carbon sequestration and the associated co-benefits. 

This context guides the report with the conviction that in order to achieve the HQ forest and 

agriculture land retention sought by Phase III requires that efforts be centered on their 

coordinated use to the extent possible, as they demonstrate what can be accomplished when 

capitalism and conservation function in concert. 

¢ƘŜ ǘŜŀƳΩǎ Ƙypothesis has been that there is sufficient fragmented demand that, when 

aggregated, can reach an economic scale to attract investment. The key is aggregation of 

ƭŀƴŘƻǿƴŜǊǎΩ ǇƻǘŜƴǘƛŀƭ Ŝcosystem services offerings, e.g. carbon credits, water quality credits, 

habitat enhancement, etc. This demŀƴŘ Ƴǳǎǘ ōŜ ƳŀǘŎƘŜŘ ǘƻ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘ ƳŀǊƪŜǘΩǎ ǎǘǊǳŎǘǳǊŀƭ 

protocol(s) (e.g. trade regulations, trade restrictions, liquidity, tax treatment, secondary markets, 

etc.). The goal is to develop a financial conduit to link the aggregated demand with money. Done 

correctly, this will involve favorable tax treatment for landowners and investors, a fund source 

to help rural communities meet basic service needs, and a reduced cost for meeting TMDL 

requirements. 

To pilot the financial model, the team has initially selected carbon values as a water quality proxy 

to provide these additional income streams and incentives for landowners and rural localities. 
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Carbon offers the potential for aggregating various acquisitions so they can be offered at scale 

and with the market convenience required to attract large-scale private capital 

investments.  Further, the team and officials within Orange County where the financial model 

will be initially piloted, focused on Industrial or Economic Development Authorities (IDA/EDAs) 

as an aggregating mechanism.  Adapting the IDA/EDA structure to carbon as a proxy for water 

quality enables a role for localities, combined by choice, into a regional (watershed basin) entity 

to exercise the authorities granted to the IDA/EDA.   

This framework was generally defined, articulated, and used in HB2485 to achieve legislative 

authorization for expansion of local authorization under the Industrial Development and 

Revenue Bond Act (i.e. § 15.2-4901 of the Code of Virginia). This legislation, sponsored by the 

Chair of the Rappahannock River Basin Commission (RRBC) Delegate Keith Hodges, passed the 

General Assembly, and was signed by Governor Northam following the 2019 legislative 

session.  The RRBC, along with the Virginia Department of Forestry, have been the principal 

sponsors in Virginia for all three phases of the HWF project. 

This paper reports on the research, findings and activities from the start of phase III in April 2018 

through September 30, 2019, the end-date for the Chesapeake Bay Trust-funded grant period.   

The milestone steps completed to-date include: 

A. Enlisting support from Orange and Essex Counties to participate in the HWF Phase III 
project. 

B. Completing a review of the local Comprehensive Plan and related implementation 
ordinances (i.e. zoning, subdivision and planned unit development, and land disturbance, 
floodplain and/or stormwater management ordinances) for each pilot community to 
understand the public policy and regulatory arena. This review helped identify potential 
amendments to promote conservation of forest and agriculture lands.   

C. Providing updated geographic information system data for the pilot localities to identify 
the location and type of existing forest and agricultural lands (and other natural areas) 
and the land ownership patterns and conservation practices. 

D. Holding community meetings in both pilot counties with county officials and stakeholders 
to discuss the benefits of forest and agricultural conservation, the challenges to 
conserving forest and agricultural land, and potential strategies to address those 
challenges. 

E. Preparing a Best Practices Manual on how to plan for forest and agricultural land 

conservation based on lessons learned, as a roadmap for localities within the 

Chesapeake Bay Watershed and across the country to emulate at the local and regional 

level as desired. 

F. Developing and administering a landowner survey, conducting landowner interviews and 
accumulating property data in pilot communities needed to match possible financial 
incentive options with landowner objectives. 
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G. Starting the modelling process to determine the volume of Carbon that may be brought 
to bear in the market (Note: Carbon is being used as a proxy for ecosystem services 
including clean water headed to the Chesapeake Bay ς the result of forest retention and 
management). 

H. Completing research resulting in the IRS disposition toward Carbon as a real asset. 

I. Identifying the entity and authority neŎŜǎǎŀǊȅ ǘƻ ŀƎƎǊŜƎŀǘŜ ƭŀƴŘƻǿƴŜǊǎΩ ǇƻǘŜƴǘƛŀƭ 
ecosystem service offerings (e.g. carbon credits, water quality credits and habitat 
enhancement) and creating a financial conduit linking the aggregated demand for those 
green resources with money for the landowneǊǎ ŀƴŘ Ƙƻǎǘ ƭƻŎŀƭƛǘƛŜǎ όǇǳǘǘƛƴƎ άƴŀǘǳǊŀƭ 
ŎŀǇƛǘŀƭέ ƻƴ ǘƘŜ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘ ōŀƭŀƴŎŜ ǎƘŜŜǘύΣ  

J. Working with Rappahannock River Basin Commission General Assembly members and 
Orange County, Virginia officials to define and articulate the concept of modifying the 

Industrial Development and Revenue Bond Act (i.e. § 15.2-4901 of the Code of Virginia) 
to allow IDA/95!Ωǎ to serve as an aggregator for private landowners interested in 
participating carbon value programs.  Such a modification was passed by the Virginia 
General Assembly and signed by the Governor on March 18, 2019.  

K. Communicating the overarching objectives of the HWF Phase III project to multiple 
stakeholders and constituencies representing the jurisdictions in the Chesapeake Bay 
Watershed. 

Phase III will continue through the late spring of 2020, the end of the grant period for funding 

provided by the US Endowment for Forestry and Communities.  At that time, a final HWF phase 

III project report covering the entire project period will be provided to the US Endowment and 

other interested parties, including the Chesapeake Bay program working groups and teams that 

originally tasked Virginia with the project in 2014.   

The focus of the project team between now and then will be on: (1) designing and testing (in 

collaboration with Orange County, Virginia) the Economic Development Authority infrastructure 

required to aggregate landowner interests effectively, and (2) further engaging with the private 

financial sector to solicit its interest in participating in the Virginia approach, while refining the 

financial options to best meet landowner, locality and investor needs. 
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INTRODUCTION 
 

The Healthy Watersheds/Forest project is a Virginia-led, multi-year, landscape-scale effort begun 

in 2015 that is now in phase III.  Phase I focused on quantifying the value of retaining forestland 

for meeting water quality objectives to build the case for crediting forestland in the Chesapeake 

Bay Total Maximum Daily Load (TMDL) model.  In phase II, Pennsylvania partnered with Virginia 

to determine what from the perspective of local leaders were the economic and policy incentives 

needed to prioritize forestland retention as a land use planning option.  Phase III began in April 

2018.  Its scope was broadened to create the policy and financial infrastructure needed to 

facilitate forest and agricultural land conservation/retention on a landscape scale, long-term, 

sustainable basis. 
 

The project sponsors in phase I, II, and III have been the Virginia Department of Forestry and the 
Rappahannock River Basin Commission (RRBC).  Virginia project partners have been:  the Virginia 
Department of Environmental Quality (phases I & II); the George Washington Regional 
Commission (phases I & II); the Water Resources Center at Virginia Tech (phase I);  the Virginia 
Tech Land Use Education Program (phase II); The Chesapeake Bay Commission (phases I & II); The 
Commonwealth of Pennsylvania Department of Conservation and Natural Resources: Bureau of 
Forestry and the Department of Environmental Protection (phase II), and the Center for 
Watershed Protection (phase II); The Nature Conservancy (phase I), Regional Decision Systems, 
LLC (phases I, II, & III), The Berkley Group, LLC (phase III), Working Lands Investment Partners, 
LLC (phase III), ACRE Investment Management, LLC (phase III) and the Chesapeake Conservancy 
Partnership (phase III).  Project grant funding has come from the Chesapeake Bay Program 
(phases I, II & III); the US Endowment for Forestry and Communities (phases I, II & III) and the 
Virginia Environmental Endowment (phase II). The Rappahannock River Basin was selected as a 
proxy for the Chesapeake Bay watershed and has been the study area for all three phases.  It is 
important to note that Virginia project team members intend that lessons learned and incentives 
developed be applicable across all of Virginia not just the Chesapeake Bay if it is advantageous 
for the Commonwealth to do so. 

 

Although forest cover is recognized as one of the best land uses for achieving Chesapeake Bay 

water quality outcomes, localities and particularly MS4 jurisdictions, long maintained that unless 

TMDL credit was given for retaining forestland, there is little local incentive for doing so. This 

project has been addressing that issue. An early objective was to determine the economic value 

implications of the reduction in nitrogen, phosphorus, and sediment loads of alternative land-

use change scenarios and pass that value on to localities as a forestland credit in the TMDL model 

to create an incentive for local officials and private land owners to retain more high-conservation-

value forestland.  

 

In phases I and II, the project quantified the contribution of forestland toward achieving 

Chesapeake Bay cleanup goals in economic terms; and in Virginia, worked extensively with 
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localities and stakeholders throughout the RRBC study area to determine what could be done to 

incentivize foreǎǘƭŀƴŘ ǊŜǘŜƴǘƛƻƴ ǎƻ ǘƘŀǘ ŎƻƴǘǊƛōǳǘƛƻƴ ǿŀǎ ƳŀȄƛƳƛȊŜŘΦ ¢ƘŜ ǇǊƻƧŜŎǘΩǎ ŦƛƴŘƛƴƎǎ 

contributed significantly to the decision in December 2017 of the ChesapeŀƪŜ .ŀȅ ƧǳǊƛǎŘƛŎǘƛƻƴǎΩ 

Principal Staff Committee to credit forestland retention in the Bay TMDL model.  The Phase II 

stakeholder engagement revealed that success depended on identifiable financial benefits for 

both landowners and localities with success equaling landowners retaining forests and localities 

effecting beneficial policies. 

 

Phase III has had two programmatic tasks. Task 1 is to work with two Rappahannock river basin 

localities as pilots to develop and implement plans, policies and ordinances to foster high quality 

(Ivύ ŦƻǊŜǎǘ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ ǊŜǘŜƴǘƛƻƴ ŘǊŀǿƛƴƎ ŦǊƻƳ ǘƘŜ άǘƻƻƭ ōƻȄέ ƻŦ ƻǇǘƛƻƴǎ ƛŘŜntified in 

Phase II.  Task 2 has been to develop, model and pilot long-term funding mechanisms supported 

by the private sector that may be scaled up and implemented on a landscape scale.   

 

Two counties, Essex in the lower basin and Orange in the upper Rappahannock River basin agreed 

to participate in the project and committed to work with project team members in a public 

process to review and revise as needed, their comprehensive plans and other policy documents 

with the goal of prioritizing forest retention and to encourage landowners to work with the HWF 

ǘŀǎƪǎ м ϧ н ǘŜŀƳǎ ǘƻ ŘŜǾŜƭƻǇ ǘƘŜ ōŀǎŜƭƛƴŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ƴŜŜŘŜŘ ǘƻ ŘŜǎƛƎƴ ŀƴŘ Ǉƛƭƻǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

financial model. 

 

The objective for Phase III, task 2 has been to design and pilot a financial model that incentivizes 

landowner action, facilitates economic development for the community and attracts large-scale 

private investment.  Studies reviewed by the HWF Phase III team showed there is considerable 

private investment capital looking to invest in forest conservation as an offset for environmental 

impact.  Through their interviews with landowners, team members also found there is significant 

interest among forest landowners to access this investment capital as another income stream.  

The barrier is the scale mismatch.  Institutional investors need to make investments at a minimum 

project size of $50 million because it takes them the same due diligence to do a billion-dollar deal 

as it does a few million.  The key therefore, is to create a mechanism that can aggregate individual 

landowner interests and bundle them at a scale large enough to attract private capital on a return 

on investment rather than a philanthropic basis.  

To address the scale and market convenience requirements needed, the team began focusing on 
ǳǎƛƴƎ άŎŀǊōƻƴ ǾŀƭǳŜǎϦ ƻŦ ŜȄƛǎǘƛƴƎ ŦƻǊŜǎǘǎ όŦƻǊŜǎǘ ǊŜǘŜƴǘƛƻƴύ ŀǎ ŀ ǇǊƻȄȅ ŦƻǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ōŜƴŜŦƛǘǎΦ 
The advantage is the potential for bundling or aggregation of various acquisitions to be offered 
at scale and with the market convenience required to attract large-scale private capital 
investments.  The second challenge has been to design an aggregating mechanism. A review of 
the Code of Virginia to assess what options might be available found that amending the Industrial 
Development and Revenue Bond Act (i.e. § 15.2-4901 of the Code of Virginia) to allow Industrial 
or Economic Development Authorities (IDA/EDA) formed by localities to be utilized as a means 
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of aggregatiƴƎ ƭŀƴŘƻǿƴŜǊǎΩ ŎŀǊōƻƴ (or other environmental offset) credits in one or more 
localities.  

This is the objective of HB 2485 that was introduced in the Virginia General Assembly during its 
2019 session and passed and signed into law earlier this year.  Using carbon as a water quality 
proxy also capitalizes on the potential to provide additional income streams and incentives for 
farm or forest landowners, including those who have not participated in, or who do not qualify 
for existing federal programs to offset the loss of agricultural land resulting from retaining or 
installing riparian forest buffers.   

This report addresses the progress to date along with a summary of the lessons learned.  One of 

the key deliverables of interest to the Chesapeake Bay community is the set of recommendations 

ƛƴ ǘƘŜ άIƻǿ ¢ƻέ Ƴŀƴǳŀƭ ǇǊƻǾƛŘŜŘ ƛƴ Ŧǳƭƭ ƛƴ !ǇǇŜƴŘƛȄ E.  That document provides guidance on 

how other communities can: 1) develop and implement plans, policies and ordinances to foster 

high quality (HQ) forest and agricultural land conservation and 2) organize private landowner 

interest in accessing private natural capital markets.  These actions are necessary for landowners 

to effectively use current land conservation programs and lay the foundation for potential future 

long-term funding mechanisms supported by the private sector. 
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PILOT COUNTY PROFILES 
The following section provides important contextual information, in the form of profiles, on the 
Virginia Counties of Orange and Essex, both of whom have adopted the Healthy Watershed 
Forest retention Phase III Pilot.  The profiles address the three criteria for inclusion in the pilot: 
1) pre-dominantly located within the Rappahannock River Watershed; 2) dominated by 
agricultural and forestal lands; and 3) currently experiencing economic distress. On May 22nd, 
2018, the Orange County Board of Supervisors unanimously voted to adopt the pilot. Three 
months later, on August 14th, the Essex County Board of Supervisors also voted unanimously to 
adopt the pilot.  

A. ORANGE COUNTY 
Orange County is located in the northern third of the State of Virginia and is bounded (in 
clockwise order starting to the north) by Culpeper (N), Spotsylvania (E), Louisa (S), 
Albemarle (SW), Greene (W) and Madison (NW) Counties. Orange County encompasses a 
total area of 218,240 acres.  Over half of the County lies within the upper section of the 
Rappahannock River basin. The population centers are the two incorporated towns and 
Gordonsville in the southwest quadrant, Orange, in the Northwestern quadrant; and, the 
planned community of Lake of the Woods, at the far eastern end of the County.  

1. Demographics 

In 2010 Orange County was home to a population of 33,481 with a median age of 42. By 
2017 the county is estimated to have grown by 1,392 people to a total of 34,873. The 
racial and ethnic make- up of the County population is 79.4 percent White, 12.2 percent 

Figure 1. Orange County Location Map 
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Black, 2.79 percent Bi-racial and 0.99 percent Asian, with 4.21 percent Hispanics. (Data 
USA). The U.S. Census Bureau delineates the County as mostly rural with just over half of 
the population (57 percent) residing in the rural areas. The Median household income is 
$66,990, which is below the State median household income of $68,114. The median 
property value is $236,100 which is below the state average of $264,000. The home 
ownership rate is 75 percent. The poverty rate of 9.2 percent and unemployment of 3.1 
percent are both just below the State averages of 11.2 percent and 3.4 percent 
respectively. Of the total population that are at least 25 years old, approximately 26 
percent has a two-year degree or higher. Eighty-five (85) percent of the County 
population (age 18 and over) has a two-year college degree or less education, compared 
to a Virginia state average of 75.3 percent.1 

2. Current Economic Status and Future Economic Growth 

The data above tells us that Orange County is currently experiencing a low to moderate 
level of economic distress. While the average unemployment and poverty numbers are 
on par with the state average, the overall level of education correlated to average salary 
indicates average wages are well below the Virginia average. 

Census tract-level data provide a better view of areas within the County of greater 
economic hardship and financial stress.  Moreover, the census tract areas are relevant to 

the New Market Tax Credit Program discussion later in this report.  

Figure 2. Orange County Census Tracts, Opportunity Zone and NMCT Program Eligibility 

Orange CountyΩǎ census tracts are numbered 1103, 1102, and 1101.02, 1101.04, and 1101.03 

from West to East across the county (see Figure 2). Additional analysis of specific poverty and 

unemployment data by tract number in Table 1 below indicates that higher poverty rates and 

 
1 US Census Bureau, American Community Survey 5-Year Estimates, 2013-2017, Educational Attainment.  

https://datausa.io/
https://datausa.io/
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lower unemployment towards the west and lower poverty by higher unemployment towards 

the east.2 

 Table 1. Poverty and Unemployment Patterns, Orange County, 2013-2017, 5 Year Average 

Source: US Bureau of Census ACS 5-year Estimates, 2013-2017, Selected Economic Characteristics. 

The Orange County economy employs 15,787 people and currently specializes in Utilities3, 
Construction, and Public administration. The largest industries in Orange County by 
employment are: Healthcare & Social Assistance (2,472), Construction (1,850), and Retail 
Trade (1,838). 

For future growth in the County, analysis in the Orange County Economic Development 
Strategic Plan that compares current County base industries against Central Virginia 
partnership for Economic Development (CVPED) target industries as well as County 
Stakeholders surveyed target industries indicates future focus on agribusiness, advanced 
manufacturing, and Defense & Logistics. 

Opportunity Zone Designation 
Opportunity Zones are a federal economic development and community development tax 
benefit established as part of the 2017 Tax Cuts and Jobs Act available to investors with 
capital gains designed to encourage long-term private investment in low-income urban, 
suburban and rural census tracts.  The zones were nominated by the Governor in the spring 
of 2017 and are comprised of low-income census tracts. Zones were eligible for nomination 
based on 2015 and 2016 American Community Survey data.  Virginia had 901 eligible census 
tracts, and per the Tax and Jobs Act, each state was only able to nominate 25 percent or 212 
tracts, and could have up to 5 percent or 11 as contiguous tracts. Virginia nominated the 
maximum number of census tracts allotted. The designations are permanent until Dec. 31, 
2028. 
 
Taxpayers can receive capital gains tax deferral for making timely equity investments in 
Opportunity funds that then deploy capital into Opportunity Zone business and real estate 
ventures. This is an economic and community development tax incentive that provides an 
avenue for investors to support distressed communities to address areas of the 

 
2 World Population Review. (2018). Orange County, Virginia Population 2018 [.com]. Retrieved September 3, 2018, from 
http://worldpopulationreview.com/us-counties/va/orange-county-population/ 
3 The website datausa.io lists the top three occupations under this heading as Electrical power line installers & repairers; Miscellaneous 
managers; and water and wastewater treatment plant & system operators. 

 
Census Tract 

All Persons, Pct. at or 
Below Poverty Level 

Persons Age 16 & 
Over, 

Number 
Unemployed 

Persons Age 16 & 
Over, 

Percent Unemployed 

Opportunity Zone & 
NMCT Program 

Eligibility 

1101.02 10.4% 334 4.8% No 
1101.03 4.8% 316 3.7% No 
1101.04 5.7% 145 4.5% No 

1102 19.2% 192 4.7% Yes 
1103 7.0% 120 2.1% No 

County Total 8.9% 1,107 3.9% N/A 
Virginia 11.2% 236,648 3.5% N/A 

https://datausa.io/profile/acs_ind/0901/
https://datausa.io/profile/acs_ind/0901/
https://datausa.io/profile/acs_ind/0100/
https://datausa.io/profile/acs_ind/040x/
https://datausa.io/profile/acs_ind/040x/
https://datausa.io/profile/acs_ind/040x/
http://worldpopulationreview.com/us-counties/va/orange-county-population/
http://datausa.io/
http://datausa.io/
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Commonwealth that have experienced uneven economic growth and recovery. The tax 
incentive offers three benefits: tax deferral, tax reduction through long-term investment, and 
exclusion of certain capital gains tax. Tract 1102 near the Town of Orange has been 
designated as a Virginia Opportunity Zone and is also included in the New Market Tax Credit 
(NMTC) program discussed later in this report. 
 

3. Current and Future Patterns of Development 

Current patterns of development are largely focused around the towns of Gordonsville and 
Orange and the Route 15 corridor in the western half; and the Route 20 corridor that runs 
through the middle of the County. Most recently (2015), Orange County approved the 
creation of the Germanna Wilderness Area Plan (GWAP) to maintain, focus and mediate 
continued development in the eastern end of the County. 

The GWAP was designed to manage long term (50 years) growth in the county by being its 
άǇǊƛƳŀǊȅ ŀǊŜŀ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘέΦ  Lǘǎ ŘŜǾŜƭƻǇƳŜƴǘ is consistent with economic data indicating 
high unemployment at that end of the county. Growth forecasts indicate it will capture 80 
percent of the growth in the next 50 years. GWAP is bounded by the Rapidan River to North 
and East, and Spotsylvania County to the South. It contains 14,600 acres, approximately 7 
percent ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǘƻǘŀƭ area, and encompasses the entire Eastern tip, including the 
route 3 corridor and Lake of the Woods planned community.  

  
4. Land Conservation Trends 

Among the most importaƴǘ ƭŀƴŘ ǎǘŜǿŀǊŘǎƘƛǇ ǘƻƻƭǎ ŀǊŜ ǘƘŜ /ƻǳƴǘȅΩǎ ǇƭŀƴƴƛƴƎ ŀƴŘ ȊƻƴƛƴƎ 
documents. The Orange County Economic Development Strategic Plan recommends that the 
majority of land in the County remain in Agricultural A1 and A2 zoning. These are the 
dominant land use categories currently and denoted as dark and light green In the Orange 
County Recommended Land Use Map below.  

In conjunction with being designed as a focus for county development, the Germanna 
Wilderness Area Plan (denoted with white and red stripes) represents its own land use 
designation and has its own master plan and zoning ordinance to govern the planned 
extensive future growth.  

Land conservation trends were positively affected by the addition of forest land as eligible for 
land use value taxation. In 2018, there were approximately 47,020 acres enrolled. Since that 
time, County records indicate there have also been 108 Private Land Preservation Tax Credit 
Open Space Easements recorded.  The Virginia Department of Forestry's 8th Forest Inventory 
of Virginia (2009) determined that approximately 60 percent or 137,190 acres of forested 
land in Orange County is privately-held.  
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5. Agricultural Trends 

Data from the four most recent five-year Agricultural Censuses (i.e., 2002, 2007, 2012, and 
2017) indicate several major trends of note over this 15-year period (See Table 2).  First, from 
2002-2017, the total amount of land in agriculture has declined (-9,633 acres), the number of 
farms has declined (-69) and the average acreage per farm has increased (12 acres).  Second, 
over the same 15-year period, net farm income has been erratic, but reflects a gradual 
increase4.  At the same time, the market value of products sold has been sharply increasing, 
along with average production costs; while the average net income per farm decreased after 
the 2009 economic recession, before rebounding in 2017.  

Considered a part of the agricultural sector, the equestrian economy in Orange County is very 
strong. According to the 2011 study, "The Economic Impact ƻŦ ǘƘŜ IƻǊǎŜ LƴŘǳǎǘǊȅ ƛƴ ±ƛǊƎƛƴƛŀέ 
(Rephann, 2011) the industry employs at least 286 people, generated sales of $16,518,479, 
and resulted in tax revenue of $511,381.  

 

 

 

 
4 However, net incomes reported are in current dollar values for the year prior to the reported census year and do 
not reflect any inflationary adjustment over time. 

Figure 3. Orange County Future Land Use Map 
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Table 2. Orange County Agricultural Trends 

Source: US Bureau of Census, Census of Agriculture, 2002, 2007, 2012, 2017. 

 

6. Forestry Trends 

The trends in the number of farm operations and total acreage engaged in forestry or 
silviculture is reported through the US Census of Agriculture.  Over the last 10 years (2007-
2017), there was a loss of 67 farm woodlot operations (-20 percent), and a loss of 5,163 acres 
of woodlot farms (or -19.45 percent). 

 
Table 3. Trends in Local Forestry Operations, Orange County 

FARMS, LAND IN FARMS,  VALUE OF LAND & BUILDINGS & 
LAND USE 

Orange County, VA 

 2007 2012 2017 

TOTAL COUNTY LAND AREA, INCLUDING NON-AGRICULTURE - ACRES 218,313 218,313 218,313 

AG LAND, WOODLAND - NUMBER OF OPERATIONS 331 357 264 

AG LAND, WOODLAND - ACRES 26,546 27,177 21,383 

PERCENT OF COUNTY LAND AREA IN WOODLOT OPERATIONS 12.15% 12.44% 9.79% 

AG LAND, WOODLAND ς AVG ACRES PER OPERATION 80.19 76.13 80.99 
GOVT PROGRAMS, FEDERAL, CONSERVATION & WETLANDS ς  
NUMBER OF OPERATIONS 

23 19 11 

GOVT PROGRAMS, FEDERAL, CONSERVATION & WETLANDS - ACRES 1,301 534 240 
 Source: US Census Bureau, Census of Agriculture, 2007, 2012, 2017; Table 8.  

Calendar Year 2002 2007 2012 2017 

Number of Farms 486 518 547 417 

Land in Farms (Acre) 104,879 104,606 104,806 95,246 

Average Size of Farms (acres) 216 202 192 228 

Market Value of  Products Sold (per Farm) $75,693 $146,877 $165,589 $271,150 

Average production expense (per farm) $72,067 $98,077 $164,175 $189,510 

Average net income of operation (per Farm) $15,041 $52,723 $8,513 $90,000 
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B. ESSEX COUNTY 

Essex County is located in the northern third of the state ƛƴ ±ƛǊƎƛƴƛŀΩǎ ƳƛŘŘƭŜ ǇŜƴƛƴǎǳƭŀΦ 
Bordered to the East by the Rappahannock River, it is surrounded by (moving in a clockwise 
order from the North) Westmoreland (N), Richmond (NE), Middlesex (SE), King and Queen 
(S), Caroline (W), and King George (NW) Counties. Essex County encompasses 167,200 acres 
of the coastal plain. Over 80 percent of the County lies within the lower section of the 
Rappahannock River basin.  The main population center is the Town of Tappahannock located 
on the Rappahannock River in the middle of the eastern side of the County.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Demographics  

In 2010 Essex County was home to a population of 11,151 with a median age of 45 years. 
2017 estimates indicate that the population has undergone almost no growth or decline. 
The racial and ethnic make-ǳǇ ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ рсΦф ǇŜǊŎŜƴǘ ²ƘƛǘŜΣ оу.2 percent 
Black, 2.7 percent Bi-Racial, 1 percent Asian and 3.5 percent Hispanic. The U.S. Census 
Bureau delineates the County as mostly rural with just over three quarters of the population 
(77 percent) residing in the rural areas. The median household income is $50,629, which is 
well below the State median household income of $68,114. The local median home value is 
$177,200, which is below the State median property value of $255,800. The local home 
ownership rate of 71.4 percent is above the State average of 66.2 percent. The local poverty 
rate is 13.4 percent and unemployment is 4.7 percent, both of which are above the State 
averages of 11.2 percent and 3.5 percent, respectively. Almost 81 (80.77) percent of the 
County population (age 18 and over) has a two-year college degree or less education, 
compared to a Virginia state average of 75.3 percent.  

Figure 4. Essex County Location Map 
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The economy of Essex County employs a total of 5,371 people, and specializes in Public 
Administration, Agriculture and Forestry, and retail trade.  The largest employment 
sectors are retail trade (883), manufacturing (748), and healthcare & social assistance 
(669). Currently, roughly 70 percent of the county residents are considered out 
commuters (i.e. work outside Essex County).  

2. Current Economic Status and Economic Growth 

The data above indicates that Essex County is currently experiencing a moderate to severe 
level of economic distress. Both average unemployment and poverty numbers are higher 
than the state average. In addition, the overall level of education correlated to average salary 
indicates average wages are well below the Virginia average. 

Essex County is divided into three census tracts, numbered 506, 507, and 508 from 
Northwest to southeast across the County (see Figure 5). 

Figure 5. Essex County Census Tracts, Opportunity Zone and NMCT Program Eligibility 

 

 

 

 

 

Additional analysis of specific poverty and unemployment data by tract number in Table 
4 indicates the highest levels of both poverty and unemployment are located around the 
Town of Tappahannock.5  

Opportunity Zone Designation 
Opportunity Zones are a federal economic development and community development tax 
benefit established as part of the 2017 Tax Cuts and Jobs Act available to investors with 
capital gains designed to encourage long-term private investment in low-income urban, 
suburban and rural census tracts.  The zones were nominated by the Governor in the 
spring of 2017 and are comprised of low-income census tracts. Zones were eligible for 
nomination based on 2015 and 2016 American Community Survey data.  Virginia had 901 
eligible census tracts, and per the Tax and Jobs Act, each state was only able to nominate 
25 percent or 212 tracts, and could have up to 5 percent or 11 as contiguous tracts. 
Virginia nominated the maximum number of census tracts allotted. The designations are 

 
5 World Population Review. (2018). Orange County, Virginia Population 2018 [.com]. Retrieved September 3, 2018, from 

http://worldpopulationreview.com/us-counties/va/orange-county-population/ 

http://worldpopulationreview.com/us-counties/va/orange-county-population/
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permanent until Dec. 31, 2028.  Tract 507 near the Town of Tappahannock (see Figure 5) 
has been designated as a Virginia Opportunity Zone and is also included in the New 
Market Tax Credit program discussed later in this report. 
 

Table 4. Poverty and Unemployment Patterns, Essex County, 2013-2017, 5 Year Average 

Source: US Bureau of Census ACS 5-year Estimates, 2013-2017, Selected Economic Characteristics. 

Taxpayers can get capital gains tax deferral for making timely equity investments in 
Opportunity funds that then deploy capital into Opportunity Zone business and real 
estate ventures. This is an economic and community development tax incentive that 
provides an avenue for investors to support distressed communities to address areas of 
the Commonwealth that have experienced uneven economic growth and recovery. The 
tax incentive offers three benefits; tax deferral, tax reduction through long-term 
investment, and exclusion of certain capital gains tax.  

 

3. Current and Future Patterns of Development 

Current patterns of development are largely focused around the Town of Tappahannock; the 
Tappahannock Airport; the Route 17 corridor, which runs southeast to Northwest in the 
eastern third of the County; and the Route 360 corridor which runs Northeast to Southwest 
roughly in the middle of the County.   

In addition to its inland features, Essex County has 317 miles of Rappahannock River 
shoreline. The majority of it is considered tidal marsh, and is, therefore protected by the 
Chesapeake Bay Preservation Act. Currently, only 7.5 percent of the shoreline is residentially 
developed. The remaining 92.5 percent is surrounded by forest land or by land in agricultural 
or other open space use. 

Recent and future plans for growth are focused on strategic planning action across the County 
economy. The Virginia Economic Developers Association (VEDA) Cardinal Community 
Assistance (CCA) report recommends deploying ǘƘŜ /ƻǳƴǘȅΩǎ ƭƛƳƛǘŜŘ ōǳŘƎŜǘ ǘƻ ƛƴŎƭǳŘŜ 
ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜ /ƻǳƴǘȅΩǎ ƛƴǘerest and effort to support existing industries and assets with 
strategic economic development plans. It also recommends focused-support of agribusiness. 
The county has industrial parks, old and new airport properties, that are currently in planning 
to be used to attract industrial/manufacturing business. The Town of Tappahannock 
continues to be a focus given its strategic location at the intersection of routes 17 and 360. 
In addition, planning focus is on the corridors along these two roads, and more specifically 

Census Tract 
All Persons, Pct. 

at or Below 
Poverty Level 

Persons Age 18 & Over, 
Number Unemployed 

Persons Age 18 & Over, 
Percent Unemployed 

Opportunity Zone & 
NMCT Eligibility 

506 10.2% 49 1.7% No 

507 20.2% 185 10.5% Yes 

508 6.7% 76 2.6% No 

Co. Total 12.3% 310 5.6% N/A 

Virginia 11.2% 236,648 3.5% N/A 
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the county infrastructure in these corridors. While the Rappahannock River Waterfront has 
limited potential in terms of new development, current plans include efforts to coordinate its 
stakeholders to consider refurbishments, economic development plans, and recommend 
focused support of agribusiness. 

4. Land Conservation Trends 

Essex also relies on its plans and zoning ordinances to drive stewardship of the County land. 
In addition to maintaining majority designations of Agricultural Preservation and Countryside 
in the land use recommendations, the County has added additional lands to the Resource 
Protection Area (RPA) and Resource Management Areas (RMA) designated under the 
Chesapeake Bay Preservation Act. 

5. Recommended Future Land Uses   

In Figure 6, the three largest 
land use categories (listed as 
Districts on the map) are:  

1) Agricultural preservation 
(Dark Green), which covers 30 
percent of the County;  

2) Countryside (White), which 
encompasses 55 percent of 
the County; and,  

3) Rural Residential (Yellow) 
which covers 10 percent. 

Of particular note for these 
three Districts is that they are 
structured in a way that 
άƭƛƳƛǘs development to a level 
which should never be 
expected to require 
substantial support services 
from the Countyέ. The 
minimum lot size per home is 
one acre, but the number of 
lots declines by use:   

¶ Rural residential -One dwelling an acre (zoning dependent),  

¶ Countryside - One dwelling per five acres;  

¶ Agricultural Preservation - one dwelling per 5 acres up to 20 acres and then one 
dwelling per 20 acres after that. 

6. Chesapeake Bay Preservation 

Due to its location on the Chesapeake Bay, Essex County has exercised its option to designate 

Figure 6. Essex County Future Land Use Map 
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additional lands in its own Resource Protection Area in concert with the State RPA regulations 
established under the Chesapeake Bay Preservation Act (CBPA). This is implemented through 
an overlay district of the County Zoning Ordinance. In addition, Essex has designated the 
remainder of the non-coastal lands as part of the RMA. 

The Essex County agricultural and forestal designations covered under its use value taxation 
programs have been operating since 2014 and have maintained enrollments between 90,000 
and 100,000 acres.  These fluctuations can, in part be attributable to additions that brought 
the open space easements up to 84, totaling 27,569 acres.  Acres migrating from land use and 
committed to open space easements are deducted from the land use total leading to 
fluctuations that do not reflect loss of conservation lands. 

7. Agricultural Trends 

Data from the 5-year U.S. Agricultural Census for 2002, 2007, 2012 and 2017 (Table 5) indicate 
that smaller farms are not surviving and are being subsumed by larger farms. The number of 
farms in Essex County has been decreasing, while the average size of the farms is increasing. 
At the same time, the total amount of land in farms has been fluctuating between 53,346 ς 
58,702 acres. From 2002-2012, the general trend of the Market Value of Products Sold (per 
farm); the average production expense (per farm): and average net income of operations (per 
farm) increased and in some cases, doubled. However, the average net farm income dropped 
significantly from 2012 to 2017. 

Table 5. Essex County Agricultural Trends 

Agricultural Indicator 2002 2007 2012 2017 

Number of Farms 127 102 98 88 

Land in Farms (Acre) 58,266 53,346 56,705 58,702 

Average Size of Farms (acres) 459 523 579 667 

Market Value of Products Sold (per farm) $63,759 $96,717 $232,421 $239,164 

Average production expense (per farm) $64,744 $126,832 $221,561 $256,447 

Average net income  
of operation (per Farm) 

$11,106 $280 $56,256 $15,337 

Source: US Bureau of Census, Census of Agriculture, 2002, 2007, 2012, 2017. 
 

8. Forestry Trends 

The trends in the number of farm operations and total acreage engaged in forestry or 
silviculture is reported through the US Census of Agriculture (Table 6).  Over the last 10 years 
(2007-2017), there was a loss of 9 farm woodlot operations (-13.6 percent), and a modest 
increase of 1,145 acres of woodlot farms (or 9.7 percent). 
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Table 6. Trends in Local Forestry Operations, Essex County 

FARMS, LAND IN FARMS, VALUE OF LAND & BUILDINGS 
& LAND USE 

Essex County, VA 

 2007 2012 2017 
TOTAL COUNTY LAND AREA, INCLUDING NON-AGRICULTURE - ACRES 164,550 164,550 164,550 

AG LAND, WOODLAND - NUMBER OF OPERATIONS 66 70 57 

AG LAND, WOODLAND - ACRES 11,702 15,664 12,847 

PERCENT OF COUNTY LAND AREA IN WOODLOT OPERATIONS*  7.1% 9.5% 7.8% 

AG LAND, WOODLAND ς AVG ACRES PER OPERATION* 177.30 223.77 225.38 
GOVT PROGRAMS, FEDERAL, CONSERVATION & WETLANDS - NUMBER 
OF OPERATIONS 38 31 36 

GOVT PROGRAMS, FEDERAL, CONSERVATION & WETLANDS - ACRES 31,242 35,228 40,270 
Source: US Census Bureau, Census of Agriculture, 2007, 2012, 2017; Table 8. * = calculated from data. 
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TASK 1 SUMMARY 
 

A. PROJECT REVIEW 
Task 1 of the project was divided into three main activities.  First, for each pilot community, the 
team reviewed the local Comprehensive Plan and related implementation ordinances (i.e. zoning, 
subdivision and planned unit development, and land disturbance, floodplain and/or stormwater 
management ordinances) to understand the public policy and regulatory arena. This review 
helped identify potential amendments to promote conservation of forest and agriculture lands.  
The deliverable work product of this review effort for each pilot County is summarized as 
Appendix C1 and C2 for Orange and Essex Counties, respectively. 

Second, the team worked with the administration and planning staff of each County to organize 
community workshop(s) to explain the HWF phase III project goals and to hear from community 
leaders, interested forest and agricultural landowners and the general public about community 
values related to forest and agricultural land conservation.  Through a small group exercise, the 
workshops helped define various social, environmental and economic benefits of these land 
resources recognized by the groups and helped identify key opinion leaders in the community 
with a keen interest in or possible concerns over increased land conservation.  A summary of this 
effort for each pilot County is included as Appendix D1 and D2 for Orange and Essex Counties, 
respectively. 

In the third stage, the team developed key findings and recommendations for advancing forest 
and agricultural land conservation in each pilot county based on their policy review and the 
community workshop(s).  These findings and recommendations were offered to each County 
Administrator to carry forward through local public processes to consider amendment of the 
local Comprehensive Plan and related implementation ordinances.  To enable other communities 
to follow the path of promoting voluntary private land conservation, the HWF III team has 
prepared a generalƛȊŜŘ άIƻǿ ¢ƻέ Ƴŀƴǳŀƭ ǿƘƛŎƘ ƛǎ ƛƴŎƭǳŘŜŘ ŀǎ !ǇǇŜƴŘƛȄ 9Φ 

B. SUMMARY OF KEY PUBLIC MEETINGS, PRESS RELEASES AND MEDIA COVERAGE 
 

External Meetings & Audiences 

July 9 -11, 2018. HWF team members attended the US Climate Alliance Learning Lab in 

Washington DC and assisted the Team from Virginia in coordination with Maryland and North 

Carolina. All expressed interest in the approach of the HWF phase III project. 

August 15, 2018.  Briefed the Rappahannock River Basin Commission Technical Committee on 

project status. 

February, 2019. Presented to Virginia. General Assembly ς House Agriculture, Forestry and 

Chesapeake Bay Committee on carbon  markets and how they can help rural landowners. This is a 

link to the presentation and discussion:             https://vimeo.com/319064444 

April, 2019. Briefed the Chesapeake Bay Program Forestry Work Group on the project status 
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External Meetings & Audiences 

April, 2019. Briefed Chesapeake Bay Program Forest Buffers Action Team  on the project status 

April, 2019. Briefed the Chesapeake Bay Program Forest Buffers Action Team on the project 

status 

April, 2019. Briefed the Sustainable Forestry Initiatives Conservation Impact Sounding Board  on 

the goals and objectives of the project 

April, 2019. Briefed the American Forests Forest-Climate Learning Lab on the goals and objectives 

of the project 

Orange County 

May 7, 2018. Met with Chair of the Orange County Board of Supervisors and Orange County. 

Administrator to explain the project. 

May 22, 2018. Presented to Orange County Board of Supervisors where they unanimously 

ŀǇǇǊƻǾŜŘ hǊŀƴƎŜ /ƻǳƴǘȅΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ŀǎ ŀ Ǉƛƭƻǘ ŎƻƳƳǳƴƛǘȅ ŦƻǊ ǘƘŜ I²C tƘŀǎŜ LLL ǇǊƻƧŜŎǘΦ 

July 12, 2018. Team members met with the Orange Co. Farm Bureau. Jim White, Chairman of the 

Orange County Board of Supervisors, Bryan David, Orange Co. Administrator, Martha Moore, VP of 

Policy for the Virginia Farm Bureau, Rob Farrell, Virginia State Forester, and 30+ farmers at a Farm 

Bureau sponsored meeting. The meeting lasted two and a half hours with an additional hour spent 

with individual farmers. The Farm Bureau unanimously endorsed the pilot and provided a list of 6 

names of landowners willing to be interviewed. This was proposed as a representative sample of 

landowners to collect information needed to determine what should be considered in developing 

the financial model parameters.  

January 17, 2019.  A community workshop was held in the Town of Orange Public Works 

Community Room in Orange, Va.  Pre-workshop press coverage was very positive and 35-40 people 

attended the session.  The purpose of this meeting was to discuss the benefits of forest 

conservation, the challenges to conserving forestland, and potential strategies to address these 

challenges. The meeting began with a project introduction by Mr. Bryan David, the Orange Co. 

Administrator. This was followed by a brief presentation by HWF III Task One team leader Darren 

Coffey of the Berkley Group and ended with a small group exercise in which seven small groups 

discussed forest conservation benefits, challenges for forest conservation, and potential strategies 

to address these challenges. Each group shared their responses. 

Essex County 

August 14, 2018. Team members presented to the Essex County Board of Supervisors during a 

Board work session. After 1.5 hours of presentations and questions, the Essex Board unanimously 

approved being the second county in the pilot project. 
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External Meetings & Audiences 

September 6, 2018. Team members presented to the Essex County Farm Bureau Annual Meeting.  

Their presentation was well-received and resulted in several Essex landowners volunteering to 

participate in the project. 

June 24, 2019. A community workshop was held at Tappahannock High School.  The purpose of this 

meeting was to discuss the benefits of forest conservation, the challenges to conserving forestland, 

and potential strategies to address these challenges. The meeting had 14 participants that divided 

into four work group to discuss forest conservation benefits, challenges for forest conservation, 

and potential strategies to address these challenges. Each group then shared their responses. 

August 5, 2019. The project findings & recommendations were presented at a public meeting with 

ƳŜƳōŜǊǎ ƻŦ ǘƘŜ .ƻŀǊŘ ƻŦ {ǳǇŜǊǾƛǎƻǊǎΣ tƭŀƴƴƛƴƎ /ƻƳƳƛǎǎƛƻƴ ŀƴŘ ǘƘŜ /ƻǳƴǘȅΩǎ Agricultural and 

Forestal Economic Development Advisory Board in attendancŜΦ ¢ƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜŎƻƳƳŜƴŘŀǘƛons 

were well-received and plans for implementation of comprehensive plan and related ordinance 

amendments are underway. 

 

C. HWF PHASE III COMMUNITIESΩ EFFORTS AND ACTIONS 

Orange County and Essex County were the two pilot localities assisted with the process of 
evaluating their Comprehensive Plan and key implementing ordinances (e.g., zoning and 
subdivision ordinances) to prioritize protection of HQ Forest and HQ Ag land. 
 

1. Orange County 

hǊŀƴƎŜ /ƻǳƴǘȅΣ ǿƛǘƘ ŀ Ǿƛǎƛƻƴ ǘƻ ά{ǳǎǘŀƛƴ ǘƘŜ rural character of Orange County while 
ŜƴƘŀƴŎƛƴƎ ŀƴŘ ƛƳǇǊƻǾƛƴƎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ŦƻǊ ŀƭƭ ƛǘǎ ŎƛǘƛȊŜƴǎΣέ was an ideal location for the 
Healthy Watersheds pilot project.    One of the three (3) foundational principles underlying 
ǘƘŜ Ǿƛǎƛƻƴ ǎǘŀǘŜƳŜƴǘ ƛǎ ά²ise resource planning and land use decisions directly impact our 
ability to attract and support a business base, while maintaining the rural nature of the 
/ƻǳƴǘȅΦέ  ¢ƘŜ /ƻǳƴǘȅΩǎ ŀŘƻǇǘŜŘ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴ ŀƴŘ ƭŀƴd use ordinances all support the 
conservation of forested land. 

 

Comprehensive Plan 

The first of the four County goals, as listed in the Comprehensive tƭŀƴΣ ƛǎ ǘƻ άtǊƻƳƻǘŜ ŀƴŘ 
ǇǊŜǎŜǊǾŜ ƻǳǊ ǳƴƛǉǳŜ ƘƛǎǘƻǊƛŎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎƻǳǊŎŜǎΦέ  ¦ƴŘŜǊ ǘƘŀǘ ƎƻŀƭΣ ǎŜǾeral 
objectives and strategies outline specific activities with regard to supporting agricultural, 
forestal, open space, and other natural sites.  The /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴ ƴƻǘŜǎ ǘƘŀǘ άŦƻǊŜǎǘέ ƛǎ 
the largest use of land in the County.  It states that in Orange County there are 137,190 acres 
of forest land and 96 percent of this forest land is privately owned.  For taxation purposes, 
the Comprehensive Plan notes that 47,020 acres of forest land are under land use assessment 
taxation.  The Comprehensive Plan states that roughly 32,900 acres (15 percent of the 
County) have been placed in historic (3,900 acres) and conservation (29,000 acres) 
easements. 
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The CouƴǘȅΩǎ ǎŜŎƻƴŘ Ǝƻŀƭ ƛǎ ǘƻ ά9ƴǎǳǊŜ ǘƘŜ Ŏƻǳƴǘȅ ƛǎ ŀ ŎƻƳǇŜǘƛǘƛǾŜ ƭƻŎŀǘƛƻƴ ŦƻǊ ŜŎƻƴƻƳƛŎ 
development opportunitiŜǎΦέ ¢ƘŜ /ƻǳƴǘȅΩǎ Ǉƭŀƴ ǊŜŦŜǊŜƴŎŜǎ ǘƘŜ ǾŀƭǳŜ of land, recreation, 
health, and tourism opportunities and the County Supervisors believed the HWF Phase III 
ǇǊƻƧŜŎǘ ǿƛƭƭ ŦǳǊǘƘŜǊ ǘƘŜ /ƻǳƴǘȅΩǎ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ƻōƧŜŎǘƛǾŜǎ ōȅ ǇǳǘǘƛƴƎ ƛǘǎ άƴŀǘǳǊŀƭ 
ŎŀǇƛǘŀƭέ όƛΦŜ., forest and wetlands) onto its balance sheet while also assisting the 
Commonwealth in meeting its water quality goals. Paying landowners to conserve or create 
forest as a best management practice is a key focus of the Healthy Watersheds project and 
was seen as supporting ǘƘŜ /ƻǳƴǘȅΩǎ ŜŎƻƴƻƳƛŎ ŘŜǾŜlopment goal by creating a new 
conservation industry. 

 

Zoning Ordinance 

There are several provisions of the Zoning Ordinance that assist in conserving forestland and 
improving water quality: 
 

¶ In the Agricultural Zoning District, forest and timber uses are allowed by-right.  The 
development standards in the Agricultural Zoning District include a two (2) acre minimum 
for lot area, and the setback requirements for any new dwelling require that the dwelling 
be a minimum of fifty (50) feet from the shoreline of a waterway.  The permitted uses and 
development standards of the Agricultural Zoning District will assist in sustaining the rural 
character and historic land development patterns of Orange County.  The required fifty 
(50) foot setback of dwellings from shorelines acts similar to a water quality buffer area. 
 

¶ Intensive livestock, dairy or poultry structures shall be set back at least one (1,000) feet 
from public water intake of a stream or river.  The required one thousand (1,000) foot 
setback from streambanks again acts similar to a water quality buffer area. 
 

¶ tǊƻǾƛǎƛƻƴǎ ŀƭƭƻǿ ŦƻǊ ǘƘŜ ά/ƭǳǎǘŜǊ IƻǳǎƛƴƎ 5ŜǾŜƭƻǇƳŜƴǘέ ǎǳōŘƛǾƛǎƛƻƴ ƳŜǘƘƻŘΦ  Lƴ ǘƘŜ 
Agricultural Zoning District, this subdivision method is only permitted on parcels that are 
one hundred twelve (112) acres or greater in size and do not feature a taxable 
improvement.  In the Residential Zoning Districts, this subdivision method is allowed on 
any residentially zoned parcel. The Zoning Ordinance alloǿǎ ŦƻǊ ǘƘŜ άǇǊŜǎŜǊǾŜŘ ƭŀƴŘέ ƛƴ ŀ 
Cluster Housing Development to be used as forest land, and it requires that restrictive 
covenants or conservation easements be placed on the preserved land to prevent its 
future development.  The Cluster Housing Development subdivision method is considered 
a low-impact development technique. 

 

Subdivision Ordinance 

There are several provisions in the Subdivision Ordinance that assist in conserving forestland 
and improving water quality by promoting the use of low impact design techniques in new 
development: 
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The following elements are required to be included on subdivision plats: 
 

¶ Location of wells and septic drainfields on a property or within fifty (50) feet of a 
property. 

¶ Location of the 100-year floodplain. 

¶ Location of dam break inundation zones. 

¶ Location of wetlands, waterbodies, perennial and intermittent streams. 

¶ Soil analysis. 

¶ Location of water and wastewater utilities. 

¶ Erosion and sediment control plan. 

¶ Stormwater management practices and facilities.  

¶ Parcels located in floodplains must have enough area outside of the floodplain to 
accommodate the proposed improvements. 

¶ Provisions related to water and wastewater: 
o Each proposed lot shall have a potable water supply approved by the Virginia 

Department of Health. 
o Proposed subdivisions with density greater than one (1) unit per two (2) acres are 

required to use a community water system or have a connection to a public water 
system. 

o For large subdivisions, a certification of adequate water supply by a professional 
geologist is required. 

o Subdivisions must have wastewater method approved by the Virginia Department of 
Health 

o Drainage accommodations must be made and pass a review process.  
 

¶ Any subdivision containing twenty (20) or more lots may be platted, approved, and 
completed in phases.  It requires that no phase of development may contain fewer than 
ten lots, and that each phase shall be subject to the utilities, zoning, plat standards, and 
other requirements in place at the time of platting, permitting, and/or construction. 

 

Taxation Ordinances 

Certain provisions of Orange CountȅΩǎ ǇǊƻǇŜǊǘȅ ǘŀȄ ƻǊŘƛƴŀƴŎŜǎ ŀǎǎƛǎǘ ƛƴ ŎƻƴǎŜǊǾƛƴƎ ŦƻǊŜǎǘƭŀƴŘ 
and improving water quality include: 
 

¶ Equipment and facilities that are certified as contributing to pollution control are exempt 
from local property taxes.  This promotes cleaner water via state-of-the-art wastewater 
treatment plants and qualifying onsite sewage systems, cleaner air via solar energy 
facilities and other qualifying activities. 

¶ The Land Use Value Taxation (LUVT), or land preservation assessment, allows for the tax 
assessment of real estate devoted to agriculture, forestry, or horticultural at a 
discounted rate. 
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Conclusions Drawn 

After a ǊŜǾƛŜǿ ƻŦ hǊŀƴƎŜ /ƻǳƴǘȅΩǎ ŎǳǊǊŜƴǘ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴΣ ƭŀƴŘ ǳǎŜ ǊŜƎǳƭŀǘions, and 
taxation ordinances it was determined that existing policies and regulations as highlighted 
above had been long-standing and accepted by property owners, forest land stakeholders, 
and elected and appointed officials.  This has given stability and predictability to the local land 
use decision making process, and as such give Healthy Watersheds a higher likelihood of 
success. 
 
The Orange County Planning Commission currently has under development the recurring five 
(5) year update the Comprehensive Plan as required by State law.  In recognition of the 
Healthy Watershed Phase III project and to memorialize the goal of creating financial 
incentives for forest land owners to properly manage forest lands, a goal establishing the 
Orange County Economic Development Authority as the local institution tasked with this 
responsibility is being included in the Comprehensive Plan update. 
 
Orange County is proceeding directly to develop, implement, and manage a robust program 
through its Economic Development Authority to aggregate and facilitate forestland owner 
access to the carbon credit markets in direct support of this Comprehensive Plan goal and the 
Healthy Watersheds program.  The Economic Development Authority will rely on full 
authority to do so under Section §15.2-4901 et seq. of the Code of Virginia, as amended. 

 

2. Essex County 

With the ǘŀƎƭƛƴŜ ά9ǎǎŜȄ /ƻǳƴǘȅΧ ŦǊƻƳ ǘƘŜ ŦƻǊŜǎǘǎ ǘƻ ǘƘŜ ǿŀǘŜǊΧ ²ƘŜǊŜ [ƛŦŜ ƛǎ DƻƻŘΣέ 9ǎǎŜȄ 
County is an ideal location for the Healthy Watersheds pilot project.  ¢ƘŜ /ƻǳƴǘȅΩǎ 
Comprehensive Plan and land use tools all support the conservation of forested land. 
 

Comprehensive Plan 

¢ƘŜ /ƻǳƴǘȅΩǎ /ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴ ǿŀǎ ŀŘƻǇǘŜŘ ƛƴ нлмрΦ  The overall goal is to άaŀƛƴǘŀƛƴ ŀƴŘ 
enhance the quality and character of the County by promoting the efficient use of the County's 
land and natural resources in order to effectively meet the social and economic needs of 
present and future residents providing for a more balanced and sustainaōƭŜ ŎƻƳƳǳƴƛǘȅΦέ  The 
plan includes six topical goals aligned with the sections in the plan:  ENVIRONMENTAL 
CHARACTERISTICS AND NATURAL RESOURCES, LAND USE, TRANSPORTATION (2 goals), 
COMMUNITY FACILITIES AND PUBLIC SERVICES, and THE ECONOMY. 
 
The first goal, under ENVIRONMENTAL CHARACTERISTICS AND NATURAL RESOURCES, is 
άaŀƴŀƎŜ ŀƴŘ ŜƴƘŀƴŎŜ ǘƘŜ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ 
County.έ  Under that goal, several objectives and strategies outline specific activities 
regarding supporting agricultural, forestal, open space, and other natural sites.  The 
/ƻƳǇǊŜƘŜƴǎƛǾŜ tƭŀƴ ƴƻǘŜǎ ǘƘŀǘ άŦƻǊŜǎǘέ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ǳǎŜ ƻŦ ƭŀƴŘ ƛƴ ǘƘŜ /ƻǳƴǘȅΦ  Based on 
2013 high-resolution land cover data, roughly 104,000 acres or 63% of the total County land 
area is established in forest cover. 
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The remaining goals all mention the desire for well-planned economic development and 
balanced growth for a sustainable communƛǘȅΦ ¢ƘŜ /ƻǳƴǘȅΩǎ Ǉƭŀƴ ǊŜŦŜǊŜƴŎŜǎ ǘƘŜ ǾŀƭǳŜ ƻŦ ƭŀƴŘΣ 
recreation, health, and tourism opportunities.  
  

Zoning Ordinance 

There are several provisions in the Zoning Ordinance that assist in conserving forestland and 
improving water quality: 

¶ The ordinance was ŘŜǎƛƎƴŜŘ ŦƻǊ мн ǇǳǊǇƻǎŜǎΣ ƛƴŎƭǳŘƛƴƎ άTo provide for the preservation 
of agricultural and forestall lands and other lands of significance for the protection of the 
natural environment.έ 

¶ Agricultural Preservation District, A-1, encourages continued agricultural and forest uses 
and preservation of the natural beauty of rural areas of the County where urban services, 
such as sewer and water mains, are not planned.   This district allows forestry, tree 
farming, wildlife preserves, and conservation areas, as well as other uses.  It also limits 
dwelling density to one unit per 20 acres. 

¶ Agricultural, Limited District, A-2, also allows forestry, tree farming, wildlife preserves, 
and conservation areas, as well as other uses.  It limits dwelling density to one unit per 5 
acres. 

¶ Residential Districts R-1, R-2, R-3, and R-5 allow forestry and reforesting. 

¶ Business Districts B-1 and B-2 allow forestry and tree farming. 

¶ Industrial Districts M-1 and M-2 allow agriculture, forestry, and reforesting. 

¶ The Chesapeake Bay Preservation Area Overlay District identifies Resource Protection 
Areas as a 100-foot vegetated buffer near, in and around wetlands, tidal shores, and 
water bodies with perennial flow.  It designates the remainder of the County as a 
Resource Management Area.  (Also see Wetlands and Coastal Areas Ordinance as enabled 
by VA Code §28.2-1300). 

Subdivision Ordinance 

There are a few provisions in the Subdivision Ordinance that assist in conserving forestland 
and improving water quality in new development: 

¶ Mandatory dedication of open space. 
¶ The following elements are required to be included on subdivision plats: 

o Location of wells and septic drain fields. 
o Location of water and wastewater utilities. 
o Location of areas dedicated or reserved for public use. 

¶ Provisions related to utilities: 

o Each proposed lot shall have a potable water supply approved by the health 
department. 

o Subdivisions must have wastewater method approved by health department. 
 



Healthy Watersheds/Forest Retention Project, Phase III: Final Report to the Chesapeake Bay Trust            35 

Erosion and Sediment Control Ordinance 

The purpose of this ordinance is to prevent degradation of properties, stream channels, 
waters, and other natural resources by controlling soil erosion and deposition associated with 
land-disturbing activities according to the Virginia Erosion and Sediment Control Handbook.   

Floodplain Ordinance 

The ordinance applies to property subject to inundation by water from the 100-year flood 
event to ensure inhabitants and property in the floodplain are safe from damage and do not 
create hazards in compliance with the National Flood Insurance Program.  The ordinance 
regulates and restricts certain land uses in the floodplain.  Protecting the floodplain area and 
function protects water quality and may encourage forest cover.  By federal regulation, any 
development activity (including tree removal or land clearing) in the floodplain is subject to 
local approval and issuance of a land use permit.  

Wetlands and Coastal Areas Ordinance 

The ordinance regulates and restricts certain land uses in wetlands and coastal primary sand 
dunes in order to protect habitats and water quality as authorized by VA Code §28.2-1300. 
The Essex County Wetlands Board oversees this permitting process (also see Zoning 
Ordinance §15-1, Chesapeake Bay Preservation Act Overlay District).  

Taxation Ordinance 

The provision in the Taxation Ordinance that assists in conserving forestland and improving 
water quality includes a special assessment for land preservation devoted to agricultural, 
horticultural, forest and open space uses in the public interest (Land Use Valuation Tax). 

Conclusions Drawn 

After a review of these documents and public comments, Essex County is updating its land 
use and taxation policies to promote more forest conservation by financially benefitting 
landowners who choose to conserve their forestland or provide for new forest.  Amendments 
include describing the amount and characteristics of forestland in the county or relate to the 
goals of creating jobs, generating revenue, supporting short-term and long-term options, and 
establishing the Essex County Economic Development Authority as the local institution tasked 
with the responsibility of creating financial incentives for forest land owners to properly 
manage forest lands.  The Economic Development Authority will rely on full authority to do 
so under Section §15.2-4901 et seq. of the Code of Virginia, as amended. 
 

D. PROJECT TEAM LESSONS LEARNED:  INTERNAL AND EXTERNAL STRATEGIC PLANNING REVIEW 
 

Prior to undertaking public policy reform to support HQ forest and agricultural land conservation 

and mobilizing a local economic/industrial development authority (IDA/EDA) to organize 

landowners to enter into a carbon sequestration deal, the HWF project team recommends that 

ǘƘŜ ƭƻŎŀƭƛǘȅΩǎ ǇǳōƭƛŎ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ŀƴŘ ǇƭŀƴƴƛƴƎ ǘŜŀƳ ǳƴŘŜǊǘŀƪŜ ŀ ǊŜǾƛŜǿ ƻŦ ƛƴǘŜǊƴŀƭ ŀƴŘ ŜȄǘŜrnal 

considerations that may affect, positively or negatively, policy maker and public actions/reactions 

anŘ ŘƛǎŎǳǎǎ ǘƘƛǎ ǎǘǊŀǘŜƎƛŎ ŀǎǎŜǎǎƳŜƴǘ ǿƛǘƘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ƎƻǾŜǊƴƛƴƎ ōƻŘȅΦ ¢ƘŜǎŜ 
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considerations are listed below (with further commentary found in Appendix E ƛƴ ǘƘŜ Ŧǳƭƭ άIƻǿ 

¢ƻέ Ƴŀƴǳŀƭ). 

1. INTERNAL FACTORS 

a. The Stability of Elected Board/Council and Local Government Administration 

An elected governing body (i.e. County Board of Supervisors or Town/City Council), local 

government administration or planning office with significant or frequent turn-over 

represents a challenging environment to undertake forest conservation or other land use 

policy changes.   

b. The Working Relationship between Board/Council and Planning Commission 

A close and constructive working relationship between a ƭƻŎŀƭƛǘȅΩǎ planning commission 

and the governing body is critical to affect land use policy reform which is recognized by 

ōƻǘƘ ōƻŘƛŜǎ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎ ŀǎ ōŜƛƴƎ ōŜƴŜŦƛŎƛŀƭ ŀƴŘ άƛƴ ǘƘŜ ǇǳōƭƛŎ ƛƴǘŜǊŜǎǘΦέ 
 

c. ¢ƘŜ [ƻŎŀƭƛǘȅΩǎ Fiscal Condition and Fiscal Stress  

The opportunity to connect rural forest and agricultural landowners with private market 

revenue streams associated with carbon sequestration offset trading (and possibly other 

ecosystem service markets) could be a game-ŎƘŀƴƎƛƴƎ άǿƛƴŘŦŀƭƭέ ŦƻǊ ŦƛƴŀƴŎƛŀƭƭȅ-stressed 

rural landowners and their local governments. This environment may promote a local 

ǊǳǎƘ ǘƻ άŎŀǎƘ-ƛƴέ ƻƴ ŀ ƴŜǿ ǊŜǾŜƴǳŜ ƻǇǇƻǊǘǳƴƛǘȅ ǿƛǘƘƻǳǘ ǇǊƻǾƛŘƛƴƎ ŀƴ ŀǇǇǊƻǇǊƛŀǘŜ ǇƻƭƛŎȅ 

framework built upon a broader community understanding of the benefits and trade-offs 

resulting from new forest and agricultural land conservation programs. 

 

d. ¢ƘŜ [ƻŎŀƭƛǘȅΩǎ {ǘŀǘŜ ƻŦ wŜǎƛƭƛŜƴŎȅ tǊŜǇŀǊŜŘƴŜǎǎ 

Forest retention and riparian forest buffers may be important considerations for 

evaluating ŀ ŎƻƳƳǳƴƛǘȅΩǎ ǊŜǎƛƭƛŜƴŎȅ ŀƴŘ ǇǊŜǇŀǊŜŘƴŜǎǎ ŦƻǊ ŎŀǘŀǎǘǊƻǇƘƛŎ ƴŀǘǳǊŀƭ ƘŀȊŀǊŘǎΣ 

particularly flooding and forest fires.   
 

e. ¢ƘŜ [ƻŎŀƭƛǘȅΩǎ 9ȄƛǎǘƛƴƎ [ŀƴŘ /ƻǾŜǊΣ [ŀƴŘ hǿƴŜǊǎƘƛǇΣ /ƻƴǎŜǊǾŀǘƛƻƴ 9ŀǎŜƳŜƴǘǎ ŀƴŘ 

Land Use Value Taxation Patterns  

Understanding the extenǘ ŀƴŘ ƻǿƴŜǊǎƘƛǇ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŦƻǊŜǎǘ, agriculture and open 

space resources is important to assess how best to promote further forest retention, 

reforestation, and agricultural land conservation. 

2. EXTERNAL FACTORS 

a. ¢ƘŜ [ƻŎŀƭƛǘȅΩǎ 5ŜǾŜƭƻǇƳŜƴǘ ά/ƭƛƳŀǘŜέ 
The ŎƻƳƳǳƴƛǘȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ άŎƭƛƳŀǘŜέ ƻǊ ǘƘŜ ǇŀŎŜ ƻŦ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊŜǎǎǳǊŜ Ŏŀƴ ŀŦŦŜŎǘ 
how the public and the governing body view proposed governmental actions to foster 
greater voluntary land conservation.    

b. ¢ƘŜ [ƻŎŀƭƛǘȅΩǎ DŜƻ-Political Setting 
Across Virginia, regional and local environmental management responsibilities with 
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respect to development, soil erosion and sediment control and nutrient reduction from 
agricultural runoff programs are highly variable, depending on their location within or 
outside of the Chesapeake Bay Preservation Area and the larger Chesapeake Bay 
watershed and local choices to opt-in or opt-out of certain state pollution control 
programs. 

The vagaries in federal and state funding for forest, agricultural and septic system 
management cost-share and technical assistance programs may affect perceived 
community benefit from existing forest retention as well as reforestation of riparian 
buffer gaps. 

c. Existing Regional Green Infrastructure Planning Efforts 
Communities interested in adopting a forest retention policy and promoting private forest 
conservation and reforestation efforts may benefit from building on existing green 
infrastructure plans where they exist at the local or regional level.   

d. The Political Election and Comprehensive Plan Review / Update Cycles 
[ƻŎŀƭƛǘƛŜǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǳƴŘŜǊ ǘƘŜ /ƻŘŜ ƻŦ ±ƛǊƎƛƴƛŀ ǘƻ ǊŜǾƛŜǿ ǘƘŜƛǊ ŎƻƳƳǳƴƛǘȅΩǎ 
comprehŜƴǎƛǾŜ Ǉƭŀƴ ŜǾŜǊȅ р ȅŜŀǊǎ ƛƴ ƻǊŘŜǊ ǘƻ ƪŜŜǇ ǘƘŜ Ǉƭŀƴ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ 
needs and changing circumstances (e.g. revised long-range population projections, new 
planning requirements or enabling legislation under state law).  How this review cycle 
coincides with the four-year term of local Board of Supervisors or Council elections may 
affect the outcome of land use policy reform through comprehensive plan and related 
implementation ordinance amendments. 

e. Utility -scale Solar Facilities 

These facilities, while contributing to meeting the societal goal of energy-source 
ŘƛǾŜǊǎƛŦƛŎŀǘƛƻƴΣ Ŏŀƴ ƘŀǾŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŀŘǾŜǊǎŜ ƛƳǇŀŎǘ ƻƴ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŦƻǊŜǎǘ ǊŜǎƻǳrces 
due to the higher income stream that they generate for the landowner when compared 
to potential revenue from carbon offset annuity payments.  With the restrictions imposed 
ƻƴ ±ƛǊƎƛƴƛŀ ƭƻŎŀƭƛǘƛŜǎΩ ǘŀȄŀǘƛƻƴ ŀǳǘƘƻǊƛǘȅ ƻǾŜǊ ǘƘŜǎŜ ǎƻƭŀǊ ƛƴǎǘŀƭƭŀǘƛƻƴǎ, conservation of 
existing forest and agricultural lands through the IDA/EDA model proposed under this 
project may offer greater fiscal benefit to localities. 

E. DEFINING AND IDENTIFYING HIGH QUALITY (HQ) FOREST AND AGRICULTURAL LANDS 
 

From a statewide perspective in Virginia, there are several State agencies involved with 

identifying and prioritizing lands most suited for conservation. The tools and resources developed 

through these programs may provide guidance to a community wanting to establish some 

objective basis for identifying high-conservation value forest and agriculture lands within the 

local jurisdiction.  Most of these public domain resources are available as published maps, reports 

and, perhaps most usefully, spatial datasets6 which can be used in a geographical information 

system (GIS) to overlay landscape features on a community tax parcel map to identify and 

 
6 It is important to note that, with a few notable exceptions, the relative spatial accuracy of some state-level datasets may make 
them less useful at the local government level, particularly when applied at the tax parcel level, and should be considered more 
of a general overview of the regional and community landscape. 
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prioritize where HQ forest and agriculture land is located, as well as community development 

patterns and planned development that may adversely impact these lands. The principal Virginia 

state agencies with relevant information are listed below. The source contacts and detailed 

descriptions of relevant information resources available are summarized in Appendix F. 

1. VIRGINIA DEPARTMENT OF FORESTRY (VDOF) 

VDOF recently released an updated statewide map of high conservation value forest lands 
based on 2013 imagery and a revamping of the prioritization criteria.  This information, along 
with other reports and analytical tools, is helpful to localities trying to identify and prioritize 
HQ forest land.   

2. VIRGINIA DEPARTMENT OF CONSERVATION AND RECREATION (VDCR) 

VDCR, through its Natural Heritage and Land Conservation programs, has a wealth of spatial 
data and models, including Conserve Virginia that prioritize land for conservation based on 
numerous criteria.  Moreover, the Land Conservation division of VDCR maintains a statewide 
database of lands under conservation easements, as well as other lands under federal, state 
or local government control.   

3. VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY (VDEQ) 

VDEQ, through its coastal zone, water quality and environmental GIS programs, has several spatial 
data sets to help identify, for example, local stream segments with various water quality impairments 
which contribute to Chesapeake Bay impairments.  Mapping these streams along with high-resolution 
land cover data and tax parcel boundaries could help define opportunities for riparian buffer 
restoration, as well as targeted nutrient and sediment reduction strategies.   

4. VIRGINIA GEOGRAPHICAL INFORMATION NETWORK (VGIN) 

VGIN maintains the 2013 high-resolution (1 meter pixel resolution) land cover data that is being used 
by state, regional and some local government agencies to develop stormwater management plans for 
the Chesapeake Bay Total Maximum Daily Load (TMDL) program and state and regional Watershed 
Implementation Plans (WIPs) to meet the 2025 TMDL goals.  These data files are huge, and require 
considerable GIS technical skill to manipulate.  Several planning district commissions and regional 
non-governmental organizations (NGOs, e.g. Friends of the Rappahannock, Chesapeake Bay 
Conservancy) have assembled discrete GIS files for each of their member localities.  Consequently, for 
ŎƻƳƳǳƴƛǘƛŜǎ ǎǘŀǊǘƛƴƎ άŦǊƻƳ scratchέ ƛn working with these files, it is recommended to explore other 
possible regional or local sources that may have created locality-specific files useful for land cover 
analysis. 

F. HOW TO PLAN FOR FOREST AND AGRICULTURAL LAND CONSERVATION 
 

Once a community and the governing body have decided to pursue forest and agricultural land 

conservation as a healthy watershed land use policy, and the recommended strategic planning 

review has been performed, a local strategy can be developed to adopt and implement such 

poliŎƛŜǎΦ ¢ƘŜǊŜ ƛǎ ƴƻ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ƳŜǘƘƻŘƻƭƻƎȅ ǘƻ ŀŘƻǇǘƛƴƎ ǇǳōƭƛŎ ǇƻƭƛŎȅ ǊŜǾƛǎƛƻƴǎ ǎǳŎŎŜǎǎŦǳƭƭȅ 

as all communities have different priorities, politics, players and cultures. There are, however, 

some fundamental best practices that every community should take into consideration when 

developing their land use tools, including forest and agricultural conservation land use policies 
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and ordinances.  These practices are enumerated below and discussed in greater detail in 

Appendix E. 

1. PUBLIC PARTICIPATION 
 

Once the Public Participation Plan is in place, it is important that the meetings allow for 

meaningful participation that will result in substantive input for the project. Developing 

an inclusive and meaningful public participation plan sets the parameters and 

expectations for all parties which should lead to the best possible project outcome.  

2. STAKEHOLDER INVOLVEMENT 

!ǎ ƛƳǇƻǊǘŀƴǘ ŀǎ ǘƘŜ ǇǳōƭƛŎΩǎ ƛƴǇǳǘ ƛǎ ǘƻ ƭŀƴŘ ǳǎŜ ǇƻƭƛŎȅ ŘŜǾŜƭƻǇƳŜƴǘΣ ƛǘ ƛǎ ƛƳǇŜǊŀǘƛǾŜ ǘƘŀǘ 

the relevant stakeholders participate throughout the process as well.  Having those key 

stakeholders at the table throughout the process was an excellent way to ensure 

maximum buy-in and participation by key decision makers and community leaders.  

3. DOCUMENT REVIEW 

Lǘ ƛǎ ƻŦǘŜƴ ǎŀƛŘ ǘƘŀǘ ȅƻǳ ŎŀƴΩǘ ƪƴƻǿ ǿƘŜǊe you ŀǊŜ ƎƻƛƴƎ ƛŦ ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ǿƘŜǊŜ ȅƻǳΩǾŜ 

been, and that is true with developing forest and agricultural land conservation policies 

ŀǎ ǿŜƭƭΦ wŜǾƛŜǿƛƴƎ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǇƭŀƴΣ ȊƻƴƛƴƎ ƻǊŘƛƴŀƴŎŜΣ ǎǳōŘƛǾƛǎƛƻƴ 

ordinance, taxation ordinance, environmental ordinances (mostly state or federal 

mandates), regional (and/or local or adjoining local) green infrastructure plans and any 

other relevant materials is a time-consuming but vital step in developing a meaningful 

forest and/or agricultural land conservation policy. The document review may reveal that 

only minor amendments are needed to existing plans, policies or ordinances.  The review 

may also show gaps or other deficiencies that can be corrected with the new or updated 

policies.  

4. HIGH QUALITY (HQ) FOREST AND AGRICULTURAL LAND COVER ANALYSIS 

Another foundational component of the process is the HQ forest and agricultural land 

cover analysis.  This analysis, typically done with a geographic information system (GIS), 

identifies the location and type of existing forest and agricultural lands (and other natural 

areas) and the land ownership patterns and conservation practices (or lack thereof) which 

affect the control and use of these lands.  Many of the key data sources and components 

of this analysis are diǎŎǳǎǎŜŘ ǳƴŘŜǊ άDefining and Identifying High Quality (HQ) Forest and 

Agricultural LandsΣέ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ƛƴformation is provided in Appendix F.     

There are varying methodologies and prioritization mapping schemes to define high 

conservation value forest or agricultural lands in VirginiaΦ  CǊƻƳ ŀ ƭŀȅƳŀƴΩǎ ǇŜǊǎǇŜŎǘive, 

any land within 300 feet of a perennial stream could be considered high conservation 

value land for the purposes of water quality and, if forested, would provide an effective 

buffer to filter stormwater runoff.  



Healthy Watersheds/Forest Retention Project, Phase III: Final Report to the Chesapeake Bay Trust            40 

5. PLAN/ORDINANCE RECOMMENDATIONS 

Once all existing environmental-related documents and information have been reviewed 

and analyzed, the next step is to develop specific recommendations for plan or ordinance 

amendments or other policy tools, such as the development of related mapping layers 

and other data source updates. Updated data and visuals are an important part of telling 

ŀƴȅ ŎƻƳƳǳƴƛǘȅΩǎ ǎǘƻǊȅ ŀƴŘ delineating the critical habitat and forests that exist or are 

planned. Text with specific implementation strategies and accountabilities are important, 

but good mapping based on up-to-date and appropriately-scaled information is just as 

critical for proper project planning and execution.  

6. PLAN/ORDINANCE ADOPTION 

Prior to conducting the required public hearing(s) (e.g.  per §15.2-2204 of the Code of 

Virginia) for adoption of plan or ordinance amendments, the proposed updates should be 

reviewed by the public in an open house, public meeting setting where information (e.g. 

proposed new text and maps) is presented and questions can be asked (or additional 

ideas presented), preferably one-on-one. The goal of the open house meeting is to give 

the public project information in as effective, transparent and open a manner as possible 

to encourage dialogue and build support for the project and its implementation.  

G. IMPLEMENTATION ACTIONS 
 

The most important part of public policy development is that, once adopted, it is implemented 

effectively and successfully. Provided below are recommended actions that the Healthy 

Watersheds/Forest Project team has prepared for the local governments participating as pilot 

communities in Phase III. If implemented, these actions would assist governments in 

strengthening the ability of land use tools and public programs to encourage and incentivize the 

conservation of forestland. These actions could be grouped into two timeframes for 

implementation action: 

¶ Short Term Actions:  intended to be implemented in 1-6 months. 

¶ Long Term Actions:  intended to be implemented in 6-18 months. 

For communities wanting to pursue public policy reform to create a policy framework supportive 

of active promotion of forest conservation and reforestation and/or agricultural land 

conservation, there are numerous tools which can and should be used to affect policy reform and 

voluntary landowner participation.  These actions are listed and discussed further in Appendix E. 

1. STAKEHOLDER ENGAGEMENT 

Outreach and education activities with stakeholders are essential for successful 

implementation.  
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2. COMPREHENSIVE PLAN AMENDMENTS 

Supportive policy statements in the Comprehensive Plan provide an important framework 

for land use regulation, demonstrating a cohesive basis for guiding growth and 

development and protecting private lands from development. 

3. ZONING ORDINANCE AMENDMENTS 

Zoning ordinances specify the land uses (e.g. agriculture, residential, commercial, 

industrial, etc.) allowed in designated zones, and may also regulate lot size, placement, 

bulk (or density) and the height of structures.  Oftentimes the zoning ordinance may 

ignore forestry as a recognized (much less encouraged) land use. 

4. SUBDIVISION AND PLANNED UNIT DEVELOPMENT (PUD) ORDINANCE AMENDMENTS 

Multi-lot residential and larger-scale commercial and industrial development is typically 

subject to the requirement to file a detailed site plan showing the entire layout of the 

planned development, rights of way and easements, and the delineation of reserved open 

space, stormwater management facilities, etc. These ordinances could include provisions 

to encourage phasing of land clearing and conservation of forest and wood lots.  

5. TAXATION ORDINANCE AMENDMENTS 

In Virginia, local governments can give reduced tax assessments to landowners with 

qualifying lands in agricultural, horticultural, forest, and open space use.  This special tax 

treatment is intended to encourage and promote preservation of these land uses to help 

foster long term public benefits. 

6. PROGRAMMATIC CHANGES AND DEVELOPMENT ACTIONS 

Outside of the Comprehensive Plan and local implementation ordinances, there are a 

variety of other planning activities which can support and enable forest and agricultural 

land conservation. 
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TASK 2 SUMMARY 
A. INTRODUCTION 
For many rural, working lands landowners, their land is their portfolio. Historically, their options 
have been limited to agriculture and timber. New natural capital markets expand landowner 
options. Options such as carbon, nutrients, wetlands, and streams τ can be thought of as tools 
in a toolbox. The key is first to understand what the land is capable of providing, then to 
understand the objective of the landowner and finally to pick the right combination of tools to 
add to the mix of agricultural and timber practices. 

CƻǊ ǎƻƳŜƻƴŜΨǎ ǊŜǘƛǊŜƳŜƴǘ ƛƴǾŜǎǘƳŜƴǘ ǇƻǊǘŦƻƭƛƻΣ a financial advisor might recommend, for 
example, that the portfolio be allocated 60 percent to bonds and 40 percent to equities; and that 
in the bond allocation, there should be a diversification among municipal, corporate, and treasury 
bonds. The same diversification strategy applies to landΦ hƴŜΩǎ ƭŀƴŘǎ ǎƘƻǳƭŘ ōŜ ŘƛǾŜǊǎƛŦƛŜŘ 
between extractive practices (like agriculture and/or timber) and restorative practices, like 
carbon and mitigation banking. In doing so, the landowner helps to optimize their income 
streams while diversifying at the same time.  In many cases, the areas where lands are being 
restored can work in concert with agriculture and/or timber. For example, if a property has a 
stream meandering through it, it may be best to square off the field by placing a buffer around 
the stream. This helps water quality and by reducing the zigs and zags of a tractor and it saves 
the farmer on diesel fuel costs. Often times, the land also has depression spots or hard to farm 
soils that are wet all the time and these might be opportunities to engage in wetland banking.  

1. Natural Capital and Project Diversity 

Every piece of land can have varying levelǎ ŀǘ ǿƘƛŎƘ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ƭŀƴŘΩǎ ŜŎƻƭƻƎƛŎŀƭ ŦǳƴŎǘƛƻƴ 
can be preserved. On the most macro, global scale, air quality and climate change can be 
affected by sequestering carbon. On a micro scale, smaller projects like restoring riparian 
buffers to enhance local water quality demonstrate local consequences. Each of these levels 
of preservation or restoration has been recognized as important by multiple levels of 
government.  Moreover, some corporations are willing to provide capital for the 
preservation, creation, and/or enhancement of these natural resources.  

In most cases, credits are provided for the landowner in return for the natural capital benefits 
which they are fostering.  These credits can then be sold, providing financial support for the 
ƭŀƴŘƻǿƴŜǊΩǎ investment(s) in the environment. Additionally, many of the improvements that 
they make to their land may be done with the cost-share assistance of other entities, 
providing both financial aid as well as the expertise to implement them.  This comprehensive 
assistance allows the landowner to profit off of both the positive externalities that they are 
protecting as well as to take care of their land. 

2. Landowner Scenario 

The options available to landowners can be seen through the example of James and Betty 
who have a farm that James inherited 20 years ago. Their family cares deeply for their 356 
acre parcel that is valued at $3,550,000. They have invested their life into the farm through 
various agricultural practices such as raising cattle and cultivating crops. Unfortunately, 
through a series of economic depressions, James and Betty are in a poor financial state, 
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placed in the position of extracting capital out of their land. Like many landowners, James 
ŀƴŘ .Ŝǘǘȅ ŀǊŜ άƭŀƴŘ-ǊƛŎƘέ ŀƴŘ άŎŀǎƘ-ǇƻƻǊέΦ ¢ƘŜȅ ƘŀǾŜ Ƴŀƴȅ land management options (such 
as timbering their forests and breaking up their land to be developed), but they would prefer 
to preserve the integrity of their land. Another option they have is to preserve their land 
through a series of conservation projects that can provide an additional revenue stream to 
help them economically.  

hƴ WŀƳŜǎ ŀƴŘ .ŜǘǘȅΩǎ ŦŀǊƳΣ ǘƘŜȅ ƘŀǾŜ ŀ ŦŜǿ ŦƻǊŜǎǘǎΣ ǎǘǊŜŀƳǎ ŀƴŘ ŦŀǊƳƭŀƴŘΦ The projects that 
they could undertake in a ten-year period are nutrient mitigations, stream restorations, and 
a conservation easement. When looking at their options, they decided they could put aside 
130 of their acres for their nutrient mitigation project. They also notice that they have 
streams that have been impacted by their cattle, presenting an opportunity to do a stream 
restoration project. They believe that their property has scenic views and its streams and 
forests play an important ecological role, so a conservation easement is also possible. From 
the stream restoration project, they can acquire credits for the 21,295 linear feet of stream 
repaired on their property by restoring riparian buffers along the stream and placing cattle 
exclusion fencing to block cattle access to the stream. The repairing of the stream would 
provide 13,200 stream credits which could be sold for $3,490,000 if the price of a stream 
credit is $425. For the Nutrient bank project, they have decided to convert row crops, hay, 
and pasture to forestry which would give them 130 nutrient credits which, if valued at 
$21,000 a credit, would give them $1,945,600. By placing their land under a conservation 
easement (thereby cancelling their right to subdivide and certain other limitations for land 
preservation), they reduced the value of their property by $1,051,900. Through this, they 
would be able to obtain 40 percent of the value lost through the easement, and if they sell 
their Virginia Land Preservation Credits at 0.89 cents to the dollar, they will make a profit of 
$374,476 from their conservation easement. 

Additionally, the conservation easement would lower the value of their property making it 
easier and cheaper to pass along to their family. Through these conservation efforts, James 
and Betty would be able to financially support themselves and take care of the land. Even 
though every plot of land may vary, most significant parcels of land can benefit from some 
form of preservation that allows the landowner to profit as well. 

B. SURVEY OF INVESTMENT CRITERIA 
Natural capital markets can expand the options landowners have at their disposal.  Historically, 
conservation has been either an act of philanthropy or subsidized through government programs, 
primarily administered by USDA, such as those programs James and Betty considered. With the 
advent of carbon markets, a price has been put on a tree as a tree. This was a radical change from 
viewing trees as board feet or tons of pulp on the stump. Carbon became a conduit by which 
private capital could enter the world of conservation. The value of a tree as a tree enabled new 
forms of capital to flow. A variety of ecological communities like wetlands, streams, and forests 
include a myriad of interrelationships and bio-geochemical functions.  Many of these "services" 
can be characterized as "positive externalities" that have social and environmental value that are 
often neglected in financial markets.  

The objective of Task 2 is to assign a tree a value as a tree inclusive of all the functions it provides 



Healthy Watersheds/Forest Retention Project, Phase III: Final Report to the Chesapeake Bay Trust            44 

(e.g. CO2 sequestration, O2 production, aquifer recharge via root pathways, rainfall interception, 
and more) and leverage all those values to create a financial incentive for landowners and 
localities to retain high conservation value forest and agricultural lands.  Investment 
considerations for the purpose of Task 2 were characterized for three individual groups: 
landowners, localities, and private capital investors.  For landowners, their landholdings are often 
a significant component of their asset portfolio. Management considerations and stewardship is 
generally considered in the context of this portfolio and responsible cash management. Because 
ƭŀƴŘƻǿƴŜǊ ǎǘŜǿŀǊŘǎƘƛǇ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ŀǊŜ ƎǳƛŘŜŘ ōȅ ƛƴŘƛǾƛŘǳŀƭ ƭŀƴŘƻǿƴŜǊΩǎ objectives and the 
costs to achieve these objectives, the team visited with landowners, community leaders and 
various stakeholders and surveyed a sample of landowners in Orange and Essex Counties 
designated by these groups to learn more about their priorities and considerations.  

The landowner survey effort was a two-step process. First, for the landowners, the team 
established the lanŘƻǿƴŜǊΩǎ ŎǳǊǊŜƴǘ ƛƴǾŜǎǘƳŜƴǘ ŎǊƛǘŜǊƛŀ ōŀǎŜŘ ƻƴ ŎǳǊǊŜƴǘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ŎŀǎƘ 
flow generated by their properties consistent wƛǘƘ ƻǿƴŜǊǎΩ ƻōƧŜŎǘƛǾŜǎΦ ¢hese individual 
ƭŀƴŘƻǿƴŜǊΩǎ Řŀǘŀ ǿŜǊŜ ŎƻƳōƛƴŜŘ ǘƻ Ǌŀƴƪ ǘƘŜ ŎǳǊǊŜƴǘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ƭŀƴŘ ƻǿƴŜǊ ƳŀƴŀƎŜƳŜƴǘ 
based on their priorities, for instance the importance of land use taxation.  In the second 
interview, the team reviewed the ƭŀƴŘƻǿƴŜǊΩǎ ƛƴŘƛǾƛŘǳŀƭ Ǉriorities with additional consideration 
for the opportunity to participate with the HWF program in order to gauge interest in, and 
demand, for the HWF program. The team then estimated the potential aggregate landowner 
demand, at a given level of compensation and commensurate commitment, for the revenue 
opportunity that private capital financing may represent. 

The second group (with divergent interests from the landowners) is the local governments 
involved (i.e. in this case, the 2 pilot counties). The HWF program represents an investment 
opportunity for the localities, and depending on landowner demand, may represent the potential 
for revenue by putting the localitiesΩ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭ ƻƴ ǘƘŜ ǇǳōƭƛŎ ōŀƭŀƴŎŜ ǎƘŜŜǘ ŀƴŘ άƭŜŀǎƛƴƎ ƛǘΩΩ 
for the benefit of the landoǿƴŜǊǎΣ ŀƴŘ ±ƛǊƎƛƴƛŀΩǎ ƭŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƎƻŀƭǎΦ ¢ƘŜ 
communities would stand to benefit from the potential for income not subject to revenue 
recapture by sponsoring and managing a regional Economic Development Authority (EDA) 
focused on the aggregation of natural capital and sale of associated rights / claims to private 
investment.  

The third group is private capital investors seeking access to environmental markets. These 
investors deal in larger sums of money and there is a need to aggregate the landowner ΨǇǊƻŘǳŎǘǎΩ 
to a scale that matches their large investment threshold limits, typically $50 million or more. The 
function of the EDA7 ƛǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘ ŎƻƳƳǳƴƛǘȅΩǎ ƴŜŜŘ ŦƻǊ ŀƎƎǊŜƎŀǘƛƻƴ ǘƻ ŀ scale 
with enough demand to meet their need to place minimum sums of capital.    

A key concern for all investor groups is risk management. For example,  

¶ For the landowner - what are the tradeoffs, the opportunity costs incurred with participation?  

¶ For the Localities, what are the legal liabilities, and the administrative costs involved ς can 
these be managed and generate revenue?  

 
7 IDA/EDA = Industrial or Economic Development Authorities as authorized under § 15.2-4900. Industrial Development and 

Bond Revenue Act, Code of Virginia. 
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¶ For the private investor what are the regulatory, market, and project risks ς how can these 
be mitigated? 

The initial phase of Task 2 was completed in order to define and to correctly characterize these 
questions, thereby, establishing the overarching requirements for a successful financing program 
from the unique perspectives of these three participant groups. This was done to establish the 
parameters the financing program requires to achieve the outcomes envisioned. Namely, the 
mechanism that provides access to private capital at required scale for investment in natural 
capital maintenance and restoration ς and provides market rates of return by paying landowners 
acŎŜǇǘŀōƭŜ ǊŀǘŜǎ ŦƻǊ ǇǊŀŎǘƛŎŜǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ΨŎǊŜŘƛǘǎΩ ǎƻƭŘ ƛƴ ǊŜƎǳƭŀǘƻǊȅ ŀƴŘ 
voluntary markets. 

Market mechanisms do exist to push entities to internalize the external costs borne by ecological 
destruction or degradation, or reward them for engaging in ecological conservation, 
preservation, or restoration. They can create markets around environmentally-mitigative or 
positive activities, wherein natural capital is commoditized in its natural, rather than extracted, 
state and is tradable in some representative form among interested parties. In the broadest 
sense, these ecological markets conventionally operate around a system, or instrument, resulting 
in the creation and trade of a defined measure of function or value, whereby the instrument 
(which defines the unit of value - often called a 'credit') represents the amount of an ecological 
function/value around which behavior is being shaped in some context. For example, the 
conservation of wetland habitat acreage of an endangered bird species, the removal of gaseous 
carbon dioxide tonnage from the atmosphere to be stored and preserved in trees, or the 
prevention of nitrogen and phosphorus pollution into impaired tributaries; all these ecological 
functions have value in the marketplace. 

Such instruments can be created in the private sector by projects adhering to published and 
vetted project standards or legislation, or they can be distributed by governing authorities who 
then track the transaction and possession history of participating firms within regulated trading 
schemes carrying binding behavioral obligations. Project developers engage in the conservation, 
preservation, or restoration activity that generates the credits. Firms or individuals then purchase 
these credits to meet voluntary environmental commitments or compliance obligations, 
depending upon context. These exchanges ensure a financial incentive for the continuation of 
the activities going forward. For these credits to be created, a measurable ecological lift in excess 
of the site's baseline ecological function must take place, and the quantity of credits created is 
associated with the amount of improvement from the implemented practice. For example, a 
fundamental term for greenhouse gas (GHG) emissions reduction project developers is 
άadditionalityέ - that is, the amount of emissions reductions additional to those reductions that 
may have taken place in the absence of the project (the baseline case).  

The ecological markets considered in this report are mitigation banks seeking to preserve 
wetlands and streams, nutrient banks that prevent nutrient water pollution, and greenhouse gas 
emissions markets - with a particular focus on forest carbon sequestration and the associated co-
benefits of forest growth. This context guides the report with the conviction that in order to 
achieve the HQ forest and agricultural land retention sought by Phase III requires that efforts be 
centered on their coordinated use to the extent possible, as they demonstrate what can be 
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accomplished when capitalism and conservation function in concert. 

The HWF team selected carbon values as a water quality proxy which can provide additional 
income streams and land conservation incentives for both forest and agricultural landowners and 
rural localities for its initial pilot employing the EDA mechanism now being designed by the team 
in collaboration with Orange County. Carbon offers the potential for aggregating various 
acquisitions so they can be offered at a scale and with the market convenience required to attract 
large-scale private capital investments. Adapting and implementing the proposed Economic 
Development Authority structure to allow carbon as a proxy for water quality enables a role for 
localities, working voluntarily singly or together through a regional (watershed basin) entity, to 
exercise the authorities recently granted by the Virginia General Assembly to local IDA/EDAs in 
the Commonwealth (see Appendix G). 

C. DETERMINING INVESTMENT CRITERIA 
The Task 2 team encountered hundreds of landowners via Farm Bureau-sponsored meetings in 

Orange and Essex Counties. In addition, the team attended, presented and addressed questions 

at multiple County Supervisor and Rappahannock River Basin Commission meetings. It learned 

that there is a strong general consensus among landowners at the meetings in regard to the value 

of land use taxation, maintaining the rural character of the landscape, and great interest in a 

program that compensates landowners for the creation and protection of public benefits such as 

clean water and air. 

The team developed a survey instrument based on the feedback from the landowner meetings 
and validated the tool with volunteer landowners representing small, medium, and large 
ownership. This tool anecdotally validated the general consensus evident in the meetings and 
individual interaction with landowners. In addition, the tool is intended for use in propagating 
the program beyond the pilot counties 

1. LANDOWNERS 

The surveys of investment criteria for landowners participating in the HWF Phase III 
project in ViǊƎƛƴƛŀΩǎ hǊŀƴƎŜ ŀƴŘ 9ǎǎŜȄ /ƻǳƴǘƛŜǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƛƴ ǘǿƻ ǎŜǇŀǊŀǘŜ ǎƛǘŜ Ǿƛǎƛǘǎ. 
The Site visit 1 consisted of an interview to administer the Landowner Interview Survey 
(See Appendix R) and to conduct a Forest Stand Basal Area Estimation Survey (see 
Appendix T). The information in the first survey of each landowner is being used to create 
the composite baseline to identify the most important financial criteria for landowners. 
These tools were used to build out the current alternatives available to individual 
landowners ŀƴŘ ǿƛǘƘ ǿƘƛŎƘ ǘƘŜ ǘŜŀƳΩǎ ŀƭǘŜǊƴŀǘƛǾŜ ƳŀƴŀƎŜƳŜƴǘκŜŎƻƴƻƳƛŎ ǎŎŜƴŀǊƛƻǎ 
intended to incentivize forest retention can be assessed.   

Site visit 2 followed up with each of the participating landowners to discuss the alternate 
ƳŀƴŀƎŜƳŜƴǘκŜŎƻƴƻƳƛŎ άscenŀǊƛƻǎέ potentially available through the introduction of the 
HWF project model for landowner consideration and feedback. 

Site Visit one: Landowner Interview and Forest Stand Basal Area Estimation Survey 

The objective of the Landowner Interview Survey was to ascertain the current context of 
landowner stewardship regarding economic, tax liability, land management practices, and 
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intergenerational planning for each landowner. The Interview Survey was chosen as a tool 
in order to administer a prescribed series of questions while maintaining a discussion-like 
atmosphere to foster the most complete answers possible. The design, review, revision 
and administration of the survey was conducted by the Task 2 team.   

The objective the Forest Stand Basal Area Estimation Survey was to provide a square foot 

basal area estimation to calculate an estimate of current Carbon content of the 

ƭŀƴŘƻǿƴŜǊΩǎ ŦƻǊŜǎǘ ǎǘŀƴŘΦ ¢Ƙƛǎ ŜǎǘƛƳŀǘŜŘ /ŀǊōon content was used to help describe the 

potential of the U.S. Carbon market in the alternate economic scenarios for each 

landowner. An estimate of Basal area was used as a tool for the combination of its ease 

and accuracy. Members of the Task 2 team conducted the Forest Stand Basal Area 

Estimation Survey. 

Site Visit Two: Presentation of Alternate Land Management/Economic Scenarios 

The objective of site visit 2 was to present and gain feedback on an individualized set of 
alternate management and economic scenarios intended to incentivize each landowner 
to retain their forested lands.  Alternate land management and economic scenarios were 
constructed by the Task 2 team for each landowner based on their responses to the 
Landowner Interview Survey conducted in site visit one with the additional consideration 
of IDA/EDA involvement as an aggregator for landowners.  

Contextual and Demographic Summary of Pilot Counties 

Participants 

In Orange County, there were eight participating 
landowners. Seven out of eight landowners were 55 
years old or older, Caucasian couples and the eighth was 
a trio of retirement age Caucasian brothers and a sister. 
The table at right summarizes years of ownership in 12-
year increments. Seven out of the eight landowners 
currently farm their land in cattle.   

In Essex County, there were two participating 
landowners. 

Survey Data  

Following below is an analysis and synthesis of data from the landowner surveys and 
found in Appendices U - Z. The synthesis of the raw survey data and its subsequent 
analysis suggests three primary areas of focus for landowners: 

1. Tax relief as a primary driver for economic sustainability  

Land Use Value Taxation (LUVT) 

Six out of seven landowners are enrolled in the Land Use Value Taxation program. 
Five of those six indicated that, without the tax relief provided by this program, they 
would not be able to maintain ownership of some or all of their property. One of 

Years Ownership 

(12 yr. blocks) 

Number of 
Landowners 

1-12 2 

13-24 1 

25-36 1 

37-48 2 

100+ 2 
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those five that are enrolled indicated they would be able to maintain ownership 
without the LUVT program.  

2. Flexibility and Speed of Land Management Decision Making 

Conservation Easement (CE) 

One out of seven landowners owns land that was placed in conservation easement 
by a previous generation. Six out of seven landowners are not enrolled in the CE 
program. All six landowners who are not enrolled indicated an interest in maintaining 
flexibility in the management of the land that they believe is unavailable through a 
CE program. Two out of the six who are not enrolled in the CE program specified in 
their opinion that the tax relief provided is not commensurate with the 
άŜƴŎǳƳōǊŀƴŎŜǎέ ƻŦ ǘƘŜ program. 

3.  Sustŀƛƴŀōƛƭƛǘȅ ƻŦ άwǳǊŀƭέ ŀƴŘκƻǊ άǿƻǊƪƛƴƎέ ŎƘŀǊŀŎǘŜǊ ƻŦ ǘƘŜ ƭŀƴŘ 

{ŜǾŜƴ ƻǳǘ ƻŦ ǎŜǾŜƴ ƭŀƴŘƻǿƴŜǊǎ ǎǘŀǘŜŘ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ άǊǳǊŀƭέ ŀƴŘκƻǊ άǿƻǊƪƛƴƎ 
character of the land was a goal.  Four out of seven landowners referenced the 
ƛƳǇƻǊǘŀƴŎŜ ƻŦ ōŜƛƴƎ άŎƭƻǎŜέ ǘƻ ǘƘŜ ǇǊƻŘuction of agricultural goods. Two of these 
four also disclosed the importance of connecting urban centers to the 
rural/agricultural areas that produce their food.  Five out seven landowners 
ŎƻƳƳŜƴǘŜŘ ƻƴ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƳŀƛƴǘŀƛƴƛƴƎ άōƛƎΣ ƻǇŜƴ ǎǇŀŎŜǎέ ŦƻǊ the next 
generation.   

Landowner Perspectives from Survey Data 

1. Tax relief as a primary driver for economic sustainability  

All of the landowners repoǊǘŜŘ ǘƘŀǘ ǘƘŜ ǘŀȄ ōǳǊŘŜƴΣ ƻǊ άƻǾŜǊƘŜŀŘέ ƻŦ ƭŀƴŘƻǿƴŜǊǎƘƛǇ 
represented the greatest percentage of the carrying cost for their land, and therefore 
tax relief was of primary importance to them. As noted in the survey data, the tax 
relief provided by the Virginia Land Use Value Tax (LUVT) program enables the 
landowners to maintain ownership of their land. This is not surprising given that the 
majority of these landowners are managing cattle farms that operate at or just below 
cost based on the relationship between the area of their land, the number of cattle 
they can effectively manage in that area, and the established economics of the cattle 
industry. The first consideration of landowners surveyed is any potential tax 
implications of new programs.  

2.  Flexibility of Land Management Decision Making 

All of the landowners prioritized flexibility for economic purposes in the land 
management decision-making process and eschewed programs that they considered 
to adversely impact this flexibility for themselves and their children.  A range of 
reasons for this were given, for example, the potential volatility of international 
agricultural markets and/or the impact of state and local politics on County land taxes 
were cited as considerations. In general terms, flexibility in land management 
decision making is a preferred attribute of any tool for dealing with future economic 
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uncertainty. The conservation easements program is often cited as an example of a 
conservation program that has been avoided because it constrains flexibility in land 
managemenǘ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ƴƻǿΣ ŀƴŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ōȅ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ƛǘǎ άƛƴ 
ǇŜǊǇŜǘǳƛǘȅέ ǎǘŀǘǳǘes. In other words, landowners want the opportunity to make 
whatever fiscal decisions they need to make; and, they want to pass this opportunity 
along to the next generation.   

3. {ǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ άwǳǊŀƭέ ŀƴŘκƻǊ άǿƻǊƪƛƴƎέ ŎƘŀǊŀŎǘŜǊ ƻŦ ǘƘŜ ƭŀƴŘ 

For all the laƴŘƻǿƴŜǊǎ ǎǳǊǾŜȅŜŘΣ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ άǊǳǊŀƭέ ƻǊ άǿƻǊƪƛƴƎέ ŎƘŀǊŀŎǘŜǊ ƻŦ 
the land was an important goal. Whether they were working farmers or not, there 
was a strong emphasis ƻƴ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŀ άŎƭƻǎŜƴŜǎǎέ ǘƻ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎȅǎǘŜƳǎ 
that supply our food; and, the importance of maintaining the connection between 
ǘƘŀǘ άǿƻǊƪƛƴƎέ ŎƘŀǊŀŎǘŜǊ ǘƻ ǘƘŜ ǳǊōŀƴ ŎŜƴǘŜǊǎ ǘƘŀǘ ǊŜƭȅ ƻƴ ƛǘΦ ¢ƘŜǊŜ ǿŜǊŜ ƴǳƳŜǊƻǳǎ 
references to the importance oŦ άōƛƎ ƻǇŜƴ ǎǇŀŎŜǎέ ŀƴŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƎŜǘ ōŀŎƪ 
to the land for future generations.   

4. Summary of Survey Data 

A rural ƭŀƴŘƻǿƴŜǊΩǎ investment portfolio may be limited to his/her land. Natural 
Capital Markets (carbon, wetland, stream, nutrients, water quality, water storage, 
etc.) provide new monetization tools to add to a ƭŀƴŘƻǿƴŜǊΩǎ toolbox and decision 
matrix. Landowners can cultivate farm and timber products while providing services 
ς ecological services. The challenge is: άƘƻǿ do we connect landowners to ŎŀǇƛǘŀƭΚέ 
The connective tissue is local government and the ability to employ economic 
development techniques to natural capital development.  

2. LOCALITIES   
Local Revenue Concerns 

In Virginia, independent cities and counties have fiscal responsibility for provision of 
community services, including K-12 education. Unsurprisingly, all localities are wary of 
financial or regulatory programs that may have consequences impacting their revenue 
base, either detracting from the tax base or adding to service obligations. Among these 
concerns are the potential impacts associated with land use value taxation and ±ƛǊƎƛƴƛŀΩǎ 
composite index of local ability to pay used to determine the State contribution to local 
educational funding. The HWF Phase III program envisioned in its scope of work has the 
potential to ŎƻƴǘǊƛōǳǘŜ ǇƻǎƛǘƛǾŜƭȅ ǘƻ ŀ ƭƻŎŀƭƛǘȅΩs reǾŜƴǳŜǎ ōȅ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ 
privately-ƻǿƴŜŘ ƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭ ƻƴ ǘƘŜ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ ōŀƭŀƴŎŜ ǎƘŜŜǘΦ  

Recalling the overarching objective of the Healthy Watershed Initiative to provide 
incentive for the retention of high conservation value forest and agricultural land ς the 
financing mechanism under consideration is intended to provide landownersΩ 
compensation for forest retention and enhancement. Landowners bear the costs, often 
the opportunity cost, associated with the option to convert forested land, whether a 
forest or as part of a primarily agricultural land use, to other uses. The HWF program can 
provide a mechanism to compensate for forest retention by paying for the services the 
forest provides ς water filtration and nutrient uptake, carbon sequestration and oxygen 
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production, biodiversity and wildlife habitat, and aesthetic values. Trees sequester 
carbon, and the other functions descrƛōŜŘ ΨŎƻƳŜ ŀƭƻƴƎ ŦƻǊ ǘƘŜ ǊƛŘŜΩΦ   

Filtering surface water running off the landscape and the uptake of nutrients in surface 
water are co-benefits of carbon sequestration by forests, representing outcomes 
necessary to meet the Chesapeake Bay TMDL requirements. The key is to connect 
communities of landowners with existing and emerging carbon markets to monetize the 
carbon sequestration benefit (along with its co-ōŜƴŜŦƛǘǎύ ƻŦ ±ƛǊƎƛƴƛŀΩǎ ǇǊƛǾŀǘŜƭȅ-owned 
forest resource. Local governments may hold the key to this opportunity.  

The key to connecting private capital investors with landowners is through the Virginia 
EDA legislative amendment passed into law in early 2019.  This legislation allows a local 
95! ǘƻ ŦǳƴŎǘƛƻƴ ŀǎ ǘƘŜ ŀƎƎǊŜƎŀǘƻǊ ƻŦ ƭŀƴŘƻǿƴŜǊǎΩ ƭŀƴŘ ƘƻƭŘƛƴƎǎ (and corresponding 
carbon offset credit value) to reach a bundle of carbon offset credits sufficient to attract 
the interest of institutional capital investors.  

A feature of this mechanism is envisioned to be the ability of communities to manage the 
natural capital related EDA transactional activities required for the aggregation of 
landowners willing to commit to forest management plans consistent with their 
objectives. The communities would earn a percentage of the transaction values. These 
monies could flow directly to lƻŎŀƭ ŎƻŦŦŜǊǎ ǿƛǘƘƻǳǘ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ wƛŎƘƳƻƴŘΩǎ ǎǘŀǘŜ ǘŀȄ 
collection system. Moreover, these funds could be used for educational funding 
obligations without impacting the composite index methodology (as currently 
formulated).   

Carbon credits are a proxy for all the benefits provided by forests and conservation 
agriculture. This new authority can provide a mechanism to aggregate the forest carbon 
from willing landowners, pool the carbon credits, and market them to voluntary and 
regulatory carbon markets. These markets include the California Climate Exchange and 
potentially the Regional Greenhouse Gas Initiative (RGGI).  Membership in RGGI together 
with the Northeastern States has been under consideration in Virginia. In addition, 
unilateral agreements to sell offsets are a growing option. Although this program is 
independent of the RGGI initiative, it would be important for the RGGI Rules for Virginia 
to include consideration for offsets in order for the TMDL program to benefit. Virginia also 
stands to gain much with the potential to increase forest green infrastructure along the 
tidewater (see Appendix AA). 

3. PRIVATE CAPITAL INVESTMENT (INSTITUTIONAL CAPITAL) 

Institutional capital needs to make investments at a minimum project size of $50,000,000. 
They are limited by virtue of their scale and size. It takes the same due diligence to do a 
billion-dollar deal as it does a few million. A key attribute to the Virginia IDA/EDA 
mechanism is to provide access to aggregated demand and larger deal structure in order 
to engage private institutional capital. In addition, the IDA/EDA mechanism can be 
designed to de-risk the transactions making it possible for private capital to engage at 
market rates of return. A most important consideration for private capital is risk 
management ς outlined further in the next section. 
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D. SURVEY RISK ς UNCERTAINTY 
Uncertainty within the context of this paper deals with the elements of risk that can be 
quantified, and to some extent, controlled. There are four broad categories of risk of concern to 
private investment managers. These include project risk, property risk, portfolio risk, and fund 
management risk. The HWF program will address the first three of these concerns:  

¶ Project Risk 

¶ Property Risk 

¶ Portfolio Risk 

The HWF financial program is intended to be structured to dovetail with an investment 
ƳŀƴŀƎŜǊΩǎ ŜǾŀƭǳŀǘƛƻƴ ŎǊƛǘŜǊƛŀΣ ŀƴŘ in this way, to minimize investment risk exposures. The 
following is an example of the detailed consideration that will guide the investment 
ƳŀƴŀƎŜǊΩs decision process in each of the three risk categories identified above. Further 
consideration is given to ǘƘŜ ƛƴǾŜǎǘƳŜƴǘ ƳŀƴŀƎŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ŦǳƴŘ ƳŀƴŀƎŜƳŜƴǘ Ǌƛǎk 
and the reporting structure that can be built into the HWF financial program to facilitate this 
responsibility.  
 

1. Project Risk 

tǊƻƧŜŎǘ Ǌƛǎƪǎ ŀǊŜ ǘƘƻǎŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭŀƴŘƻǿƴŜǊǎΩ ŎƻƳǇƭƛŀƴŎŜ with the terms of agreement, 
and recourse (Table 7).  

Table 7. Project Risks, Impacts and Management Strategy 

RISK POTENTIAL IMPACT MANAGEMENT STRATEGY 

Scope for Ecological Restoration  

Drives number of 
potential credits as 
well as costs of 
achieving credit 
generation targets 

GIS-based ecological 
analysis (soils, hydrology, 
vegetation, topography, 
habitat structure) 

Scope of Traditional Income 
Influences timing 
and type of cash 
flows 

Draft stewardship plan 
that preserves sufficient 
income generation 
potential from traditional 
sources 

Deviation from Expected Ecological 
Performance 

May slow release 
of environmental 
credits or reduce 
number of credits 
generated; may 
lead to increased 
costs 

Align restoration plan with 
natural processes 
(seasonal timing, etc.); 
retain best in class field 
contractors 

Deviation from Expected Financial Performance 
May lead to 
underperformance  

Scenario analyses; stress 
tests 
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RISK POTENTIAL IMPACT MANAGEMENT STRATEGY 

Regulatory Agencies 

Influence timing 
and performance 
hurdles for credit 
generation 

Focus on regions where 
rules are clear and 
consistent with 
established legislation and 
where there is a track 
record of interagency 
cooperation 

Environmental Credit Supply 
Deflationary 
pressure in credit 
prices 

Pre-acquisition supply 
analysis including current 
and future supply, projects 
under development, 
timing, strength of 
competitors, and 
local/regional drivers of 
credit supply 

Environmental Credit Demand 

Drives timing of 
credit sales and 
regional market 
size 

Pre-acquisition demand 
analysis including buyer 
size, diversity of 
underlying demand (by 
industry, project type) 

High Project Complexity 

Increased 
probability of 
performance 
deviation 

Focus on properties that 
use natural landscapes to 
achieve goals (vs. 
engineered solutions) 

Project Failure Underperformance 
/ capital losses 

Comprehensive due 
diligence prior to 
acquisition; retain full 
property options until 
project is approved; retain 
ownership of the 
underlying land as 
downside protection 

Table 7 captures a comprehensive view of contributing individual project risks, from the 
ƛƴǾŜǎǘƻǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΦ bƻǘ ŜǾŜǊȅ ǇǊƻƧŜŎǘ ǿƛƭƭ ǊŜŦƭŜŎǘ ŀƭƭ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ 
However, from the perspective of embedded risk, the investor will be keen to know that the 
portfolio assembled by the EDA has taken these criteria into consideration. In so far as the 
program is intended to accommodate maintaining current ecological functions (i.e. clean 
water via forest retention), a subset of risks (i.e. deviation from ecological performance) come 
into play. However, the HWF program is ultimately intended to accommodate ecological 
restoration (reforestation) and establishment of new forestland (afforestation).  

The main point to be made here is that the risk management perspective the investor must 
ǘŀƪŜ ƴŜŜŘǎ ǘƻ ōŜ ΨōŀƪŜŘ ƛƴǘƻΩ ǘƘŜ I²C financial program to attract investment. 

2. Property Risk 

Building on project risks described in Table 18, the risks associated with property constraints 
are critical in the due diligence process as projects are brought into the EDA portfolio (Table 
8).   
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Table 8. Property Risks, Impacts and Management Strategies 

RISK POTENTIAL IMPACT MANAGEMENT STRATEGY 

Property Encumbrances 
May reduce scope (or preclude) environmental 
credit generation 

Full entitlement review 

Existing deeds, other 
tenants, leaseholders 

May reduce traditional sources of income; 
reduced control; increased complexity in 
implementing environmental credit projects 

Pre-acquisition due diligence 

Existing Liens / Litigation Increased costs 
Pre-acquisition due 
diligence; avoid litigation risk 

Surrounding Land Uses May influence restoration upside potential 
Review of surrounding 
owners / stakeholders 

Remediation or Other 
Environmental Liabilities 

Increased costs and/or litigation Avoid 

Exit Strategy 
Conservation easement on property will impact 
type of buyers and exit price  

Expected returns must 
exceed required returns 
without proceeds from final 
land sale 

 

CƻǊ ŜȄŀƳǇƭŜΣ ŦǊƻƳ ǎƻŎƛŜǘȅΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜ 95! ŦǳƴŎǘƛƻƴ ŦǳǊǘƘŜǊ ǎŜǊǾŜǎ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ 
providing support to landowners for retention of smaller timber tracts which are at a higher 
risk of conversion. In the aggregate these lands provide significant natural functions, including 
wildlife habitat (biodiversity) and water purification functions, and management and actual 
performance relative to the growth and yield models. Managed with audit and verification 
processes.  

CǊƻƳ ǘƘŜ ƭŀƴŘƻǿƴŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ the commitment to a particular management regime (i.e. 
forest management plan) must be clearly spelled out in term of activities allowed and 
required, and activities not allowed or optional. Importantly, this includes consideration for 
the length of time the lanŘƻǿƴŜǊΩǎ ƻōƭƛƎŀǘƛƻƴ ǇŜǊǎƛǎǘǎΣ ŀƴŘ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ōǊŜŀŎƘ ƻŦ 
contract. In addition, clear alternatives to withdraw from commitments must be available and 
quantifiable from the start.  All of these important considerations are part of the EDA 
structure. 

3. Portfolio Risk 

The IDA/EDA is envisioned to operate as a portfolio manager consisting of landowners whose 
carbon assets are aggregated for marketing to the voluntary and emerging regulatory 
ƳŀǊƪŜǘǎΦ 9ŀŎƘ ǇǊƻǇŜǊǘȅ κ ƭŀƴŘƻǿƴŜǊ ǊŜǇǊŜǎŜƴǘǎ ŀ ΨǇǊƻƧŜŎǘΩ ƛn the portfolio. The IDA/EDA will 
represent the landownersΩ combined interests, and will manage in concert with the investor 
applying sensitivity to the markets and the operating environment (Table 9). 

Table 9. Portfolio Risks, Impacts and Management Strategies 

RISK POTENTIAL IMPACT MANAGEMENT STRATEGY 

Regional Risk 
(Ecological, Regulatory, 
Geographic)  

Influences individual 
environmental credit project 
performance 

Diversification across regions 



Healthy Watersheds/Forest Retention Project, Phase III: Final Report to the Chesapeake Bay Trust            54 

RISK POTENTIAL IMPACT MANAGEMENT STRATEGY 

Supply / Demand  Drives market dynamics 
Attempt to identify credit sales (or lock in 
pre-sales) prior to property acquisition; 
regional diversification 

Sector  
May create undesired cyclical 
exposure 

Ensure sufficient diversification of end buyer 
industry; de-emphasize highly cyclical, 
smaller sources of demand (i.e. real estate 
development); focus on linear and/or 
infrastructure projects 

Commodity Prices 
Will influence demand / price 
for traditional income (timber, 
agriculture, etc.) and land 

Diversification; focus on traditional income 
sources designed to supplement, not drive, 
investment returns 

Market Development 
Risk 

Environmental credit markets 
do not grow as planned 

Weight portfolio in favor of proven markets 
(wetland/habitat) with less, more 
opportunistic exposure to more emerging 
markets (water); avoid markets that lack 
formal legislative backing and / or market 
infrastructure (carbon) until markets reach 
required level of maturity 

 

4. Fund Management Risk 

The design of the EDA will dovetail with the fiduciary reporting requirements of the private 
investment manager (Table 10). To the extent possible, the reporting structure will also 
conform to the Global Investment Performance Standards (GIPS). 

GIPS are ethical standards that apply to the way investment performance is presented to 
potential and existing clients. Before GIPS was adopted, investment management firms 
complied with the Association for Investment Management and Research-Performance 
Presentation Standards (AIMR-PPS), which were published in 1993.  

The fund management approach required of the fund manager will be mirrored as much as 
is practical.  This framework can be incorporated into the IDA/EDA operating and reporting 
procedures ς and can be fleshed out with the investment community over the course of the 
pilot program. 

Table 10. Fund Management Risks and Management Strategies 

RISK MANAGEMENT STRATEGY 

Compliance 
Compliance manual governing solicitation, reporting, conflicts, due diligence; 
intend to become a registered investment advisor 

Investment 
Process  

Formal, written due diligence process and checklist; weekly project review; 
monthly performance review; internal personnel review structure 

Asset 
Management 
Process  

All aspects of project planning, negotiation with agencies, credit sales, and 
project oversight conducted by internal WLIP personnel. Local contractors 
formally vetted and supervised, and restricted to field activities 

Fund 
Administration 

Intend to conform to GIPS performance standards; meet registration 
requirements  

Personnel 
Expand the team with ample options for equity ownership across the 
organization 
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E. INVENTORY OF CURRENT TAXATION PROGRAMS 

1. Land Use Taxation and the Composite Index 
The following section will consider both the Land Use Taxation and the Composite Index 
programs used in the Commonwealth of Virginia. The discussion is included here because the 
relationship between the two programs has implications for the Phase III pilot Counties, 
Orange and Essex, which are important to understand. To be clear, the composite index is 
ƴƻǘ ŀ ǘŀȄŀǘƛƻƴ ǇǊƻƎǊŀƳ ōǳǘ ŀ ŦƻǊƳǳƭŀ ǳǘƛƭƛȊŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀ ƭƻŎŀƭƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƻƴǘǊƛōute to 
its share of the cost to provide public education. 

Land Use Value Taxation (LUVT) 

Land use value taxation is a program that provides tax relief in the form of changes to the 
designation by which land is taxed. As its name suggests, it means that the portion of land (as 
distinct from any buildings contained thereon) in an eligible piece of real estate is valued and 
taxed on its class of use rather than on its market value. The benefit of the program is that 
the tax levied on the land use classification is less than that levied on the fair market value. 
The program is aimed at moderating inflationary pressure on tax assessments due to 
development and its effect on fair market value. 

Also known as use value taxation or land use assessment, the program utilizes four Standards 
of Classifications (for land use) to target tax relief toward six goals on behalf of landowners: 

¶ Reduce pressure to convert to more intensive land use. 

¶ Promote proper land-use planning and orderly development. 

¶ Assure an available source of forest products. 

¶ Conserve natural resources in forms that will prevent erosion. 

¶ Protect adequate and safe water supplies. 

¶ Preserve scenic natural beauty and open spaces.  

The four use classifications are agricultural, forestal, horticultural, and open space. In the 
years since its adoption in 1971 by the Virginia GŜƴŜǊŀƭ !ǎǎŜƳōƭȅΣ сф ƻŦ ±ƛǊƎƛƴƛŀΩǎ фр /ƻǳƴǘƛŜǎΣ 
as well as 18 cities, have adopted land use taxation (i.e. by recognizing one or more of the 
four use classes). 

In general terms, landowner participation in the program is contingent on several steps:  

a) Approval for the land classification sought;  
b) Approval of land review, application, and fee; and  
c) Landowner certification of adherence to the guidelines specific to the desired land use.  

 

In most localities, landowners must re-apply each year to participate in the land use program.  
The reduced tax from which the landowner benefits is determined by the local assessment 
office with consideration given to the values recommended by the State Land Evaluation 
Advisory Council (SLEAC). During the term that the landowner is in the program, they will 
maintain a relationship with the local or state governing body responsible for the land 
classification program in which they participate. 
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Virginia Composite Index of Local Ability to Pay (LCI) 

The Local Composite Index (LCI) is a formula used by the Commonwealth of Virginia to 
determine each localiǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ Ǉŀȅ ƛǘǎ ǎƘŀǊŜ ƻŦ ǘƘŜ ǎǘŀǘŜ ŀƴŘ ƭƻŎŀƭ ŎƻƳōƛƴŜŘ ōǳŘƎŜǘ ŦƻǊ 
public education. The goal of the index is to show how much revenue a locality has per person 
and per student.  

The LCI formula compares and assigns a weight (%) to a localitȅΩǎ three sources of revenue - 
fair market property value (50 percent), adjusted gross income (AGI) (40 percent), and local 
sales tax (10 percent) to the number of public school students in that locality (ADM), and the 
total population number of that locality.  This is then compared to the State-wide size of local 
tax bases as it relates to statewide student population and overall population. (See Appendix 
J for the Composite Index for Local Ability to Pay Formula). The result is a number between 
άлέ ŀƴŘ άмέ ǘƘŀǘ ƛƴdicates the amount of money a locality is able to contribute to education 
ŦǳƴŘƛƴƎΦ !ƴ ƛƴŘŜȄ ǾŀƭǳŜ ƻŦ άлέ ƛǎ ŎƻƴǎƛŘŜǊŜŘ άƴƻǘ ŀōƭŜ ǘƻ ŎƻƴǘǊƛōǳǘŜέ ŀƴŘ ŀ ǾŀƭǳŜ ƻŦ άмέ ƛǎ 
άŀōƭŜ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƘŜ Ŧǳƭƭ ŀƳƻǳƴǘΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŜȄŀƳǇƭŜ in Table 11 is from the 2018-2020 
Composite Index Ability to Pay. 

Table 11. 2018-2020 Composite Index of Local Ability to Pay (Orange and Essex Counties Only) 
 

Locality True Value 
of the Property AGI 

Taxable 
Retail Sales 

March 31 2016 
ADM 

Total 
population 

Index 
calculated 

Orange $4,579,356,935 $900,340,066 $253,300,185 4,840 34,015 0.4025 

Essex $1,411,183,489 $240,430,772 $181,036,123 1,417 10,914 0.4298 

 

Figure 7 displays the range of the composite index values (by color) for ±ƛǊƎƛƴƛŀΩǎ ƭƻŎŀƭƛǘƛŜǎ. 

CƛƎǳǊŜ т ±ƛǊƎƛƴƛŀΩǎ [ƻŎŀƭ /ƻƳǇƻǎƛǘŜ LƴŘŜȄ {ŎƻǊŜǎ ōȅ [ƻŎŀƭƛǘȅ 
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The LCI has ōŜŜƴ ŎǊƛǘƛŎƛȊŜŘ  όǿƘŜƴ ŎƻƳǇŀǊƛƴƎ ŀ ƭƻŎŀƭƛǘȅΩǎ ǘƘǊŜŜ ǎƻǳǊŎŜǎ ƻŦ ǊŜǾŜƴǳŜύ ōŜŎŀǳǎŜ 

even slight changes to the sources of revenue (e.g. fair market property value or nominal 

adjust gross income) can have an impact on what the locality is expected to contribute and 

what can be expected from the State for school system financial aid. For example, a small 

number (relative to overall population) of wealthy individuals in a locality can artificially 

inflate the nominal gross adjusted income number to look higher than it actually is able to 

pay. Insofar as the fair market value assessment does not interact with the land use taxation 

program, there is no interaction between the LCI and the LUVT.  

On the other hand, as property is placed under easement, the fair market value is diminished 

(as described previously) and there is a reduction in the "true property value" which acts to 

ǊŜŘǳŎŜ ǘƘŜ ƭƻŎŀƭƛǘȅΩǎ ŎƻƴǘǊƛōǳǘƛƻƴΣ ŀƴŘ ǘƘƛǎ ƛƴŎǊŜŀǎŜǎ ǘƘŜ {ǘŀǘŜΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǎŎƘƻƻƭ 

funding. The total allocation for each locality is a portion of the overall State school budget - 

thus setting the stage for competing interests between localities for a portion of the budget. 

Land Use Taxation Program in the Pilot Counties 

Data on the Land Use Taxation program for the pilot Counties of Orange and Essex (Table 12, 
which includes conservation easement acreage) indicates a significant loss of County tax 
revenue due to land use value taxation for conserving eligible agricultural and forestal lands. 

Table 12. Pilot County LUVT Data 

 

2. Virginia Land Preservation Tax Credit (LPTC) 

Certain states also have land tax credit donation systems for land placed in conservation 
easements where some others use grant-funded plans and land acquisition programs to 
purchase priority land to conserve. VirginiaΩǎ Land Preservation Tax Credit created through 
Virginia Code § 58.1-510 allows landowners to donate or place their land in a conservation 
easement and take a tax credit. A typical diminution value is 40 percent of the value of their 
land. A limited portion of the tax credits can be spent per year, in 2015-2017 only $20,000 
could be used. There is a thirteen-year span for the owner to use the tax credits but for people 
unable to use all of their credits, they can be sold.  

The VA LPTC in Essex and Orange Counties 

Disclosure on the state of the Land Preservation Tax Credit program comes in the form of 
annual reports issued by the Department of Conservation and Recreation (DCR) to the 
governor, the chairmen of the Virginia Senate Finance Committee, the Virginia House 
Appropriations Committee, and the Virginia House Committee on Finance; detailing donation 
and conservation behaviors and impacts over the previous calendar year as shown in Figures 

County # Acres in  
LUVT Program 

 Percent of Total 
County Area 

in LUVT Program 

 
Average Tax Cost 

 
Average Annual 

Tax Savings 

Orange 104,699 49.7% 
$15 fee per 100 acres  
+$0.15 per acre after 

$326,688,400 

Essex 118,700 71.9% $25 Fee + $0.25 p/ac  $796,000 
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8 and 98 and Table 13. Two key tables in the source material show between them, by locality, 
the number of easements donated, the aggregate tax credits requested, the acres preserved, 
and the composition of those acres claiming Conservation Value to be protected. The DCR 
aggregates together in each report all localities from which fewer than five donations were 
received during a particular calendar year, preventing an understanding of what took place 
in at a county level in such cases.  

Task 2 researchers sought data to assist in filling in those data gaps left by the DCR annual 
reports where possible. They found in the data both significant open space easement 
placements for those years for which disaggregated LPTC data from the DCR are unavailable, 
and instances in which the number of open space easements for a particular calendar year 
exceeded donations made in the table above, indicating that room exists to more fully utilize 
the credit in these counties. 

Figure 8. Essex County LPTC Acreages 

 

 

 

 

 

 
 
 
 
 
 
 
Figure 9. Orange County LPTC Acreages 

 
8 Reports can be downloaded here https://tax.virginia.gov/land-preservation-tax-credit.  

https://tax.virginia.gov/land-preservation-tax-credit
https://tax.virginia.gov/land-preservation-tax-credit
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Table 13. Essex and Orange County Land Preservation Tax Credit Donations, Tax Credits Requested, and Total 
Acreage Preserved9 
 

 

  

 

9 VA DCR (2017, 2016, 2015, 2014, 2013, 2012, 2011, 2010); Authors' data inquiry.  N.B. a 2007-2008 biennial report was issued by the DCR, but 
its data are omitted from the figure above because 2007 and 2008 are not present individually. 

Calendar Year County Donations 

Percent of 
Statewide 

Credits 
Tax Credits 
Requested 

Total 
Acreage 

Preserved 

Pct. (%) of 
Statewide 

Acres Preserved 

2016 
Essex 7 2.59% $1,555,580 1542.80 4.84% 

Orange N/A N/A N/A N/A N/A 

VA 182 - $59,968,175 31,868.90 - 

2015 
Essex N/A N/A N/A N/A N/A 

Orange N/A N/A N/A N/A N/A 

VA 182 - $48,625,672 42,361.91 - 

2014 

Essex N/A N/A N/A N/A N/A 

Orange N/A N/A N/A N/A N/A 

VA 91 - $38,123,803 24,214.41 - 

2013 
Essex 8 8.68% $6,843,980 5518.12 8.50% 

Orange 6 3.37% $2,654,800 1373.20 2.12% 

VA 234 - $78,882,596 64,890.22 - 

2012 
Essex 8 3.05% $1,958,870 2101.15 4.64% 

Orange 6 3.37% $2,169,319 1269.94 2.81% 

VA 227 - $64,084,200 45,268.24 - 

2011 
Essex 7 1.60% $1,734,305 1481.58 1.98% 

Orange 10 2.54% $2,758,008 1812.88 2.42% 

VA 367 - $108,424,000 75,024.75 - 

2010 

Essex N/A N/A N/A N/A N/A 

Orange N/A N/A N/A N/A N/A 

VA 144 - $106,845,000 41,775.88 - 

2009 
Essex 5 0.91% $974,680 984 0.91% 

Orange 7 8.18% $8,728,390 1601 2.52% 

VA 229 - $106,647,000 63,845 - 
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F. INVENTORY OF CURRENT PUBLIC SUBSIDY PROGRAMS  

1. United States Department of Agriculture (USDA) 
The United States Department of Agriculture (USDA) provides a portion of its budget to 
protecting natural resources and the environment. The Agricultural Act of 2014 currently 
provides the source of funding for projects that fall under this category. USDA-supported 
programs include the Environmental Quality Incentives Program (EQIP), the Conservation 
Reserves Program (CRP), and the Wetlands Reserve Easement Program (WRP). Each of these 
programs involves the subsiding of private landowners to improve the environmental 
sustainability of their land. The program focuses on areas where the greatest conservative 
benefit can be achieved. 

The Environmental Quality Incentives ProgrŀƳΩǎ ό9vLtύ ǇǊƛƳŀǊƛƭȅ ŦƻŎǳǎ ƛǎ ƻƴ ƘŜƭǇƛƴƎ ŦŀǊƳŜǊǎ 
improve the environmental resources on their property. This program provides cost-sharing 
measures for improvement and technical assistance. These measures may involve building 
livestock exclusion fencing, restoring riparian buffers, and animal waste management. Part 
of the capital cost of these improvements is covered by the Environmental Quality Incentives 
Program under their cost-sharing program which usually covers about 75 percent of the cost 
of best management practices (BMP) resulting in reduced nutrient loads into a watershed. 
Certain initiatives may cover more of the cost, and occasionally cover all of the cost to 
promote the installation of better practices (BMPs). The programs initiated by the 
Environmental Quality Incentives Program use an agreement with landowners to maintain 
the installations the program helps fund. These contracts often last a few years ranging up to 
a decade. 

The USDA also supports the Conservation Reserve Program (CRP). This program is operated 
by the Farm Service Agency to help to protect environmentally-important land and promote 
its health. Often this will involve the conversion of farmland back to natural landscapes. This 
promotes the restoration of habitat, soil, and water quality on the participating land. 
Participating farmers usually commit to enter the CRP for a ten- to fifteen-year period. During 
this time USDA will compensate the farmer in the form of a yearly rental payment. The 
program also may provide technical and financial assistance to the landowner making the 
improvements needed to increase environmental benefit. Eligibility for the program is limited 
by caps on the total amount of land that can be conserved through the program.  

The Wetland Reserve Easement Program (WREP) functions as a part of the Agricultural 
Conservation Easement Program. Under this program, wetlands are protected through an 
easement. These easements are bought by the Natural Resource Conservation Service 
(NRCS). The NRSC also provides assistance in the restoration and enhancement process. Cost-
sharing measures may range from 75 percent to being fully covered (Trading Nutrient 
Reductions). The fees and technical work associated with the creation of the easement are 
also all processed by the agency. The easement is a conservation easement that exists in 
perpetuity. A landowner's eligibility for the program is again based on the environmental 
value of their land.  Another evaluation criterion used in an assessment is the ease with which 
the wetland can be preserved, enhanced or restored. The NRCS provides a plan for the 
easement which is then implemented to further preserve its ecological functions. 
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The USDA supports significant activity in both Essex County and Orange County across a 
number of programs including the Environmental Quality Incentives Program (EQIP), 
Chesapeake Bay Watershed Initiative (CBWI), Conservation Reserve Program (CRP), 
Conservation Technical Assistance Program (CTA), Wildfires and Hurricanes Indemnity 
Program (WHIP), and Emergency Conservation Program (ECP). A summary count of practices 
applied within each of these programs appears below, with a supplementary table in 
Appendix O providing further detail into each NRCS practice code applied. Cumulative 
acreages put under perpetual easement in Rappahannock River Hydrological Unit localities 
through the Wetland Reserve Program (WRP), Grassland Reserve Program (GRP), and Farm 
and Ranch Lands Protection Program (FRPP) are also included. 

 
Table 14.  USDA Conservation Practices in Essex and Orange Counties  

 
 

  

 

 

 

 

 

 

 

 

 

Table 15. Conservation Easement Acreage in Essex and Orange Counties 

County USDA Program Easement Calculated Acres 

Study Area  

Orange Co. GRP Permanent Easement 77.4 

Orange Co. FRPP Permanent Easement 395.5 

Essex Co. FRPP Permanent Easement 1,991.0 

Balance of Rappahannock Basin 

Rappahannock Co. WRP Permanent Easement 13.9 

Greene Co. WRP Permanent Easement 25.0 
Fauquier Co. WRP Permanent Easement 60.6 

Madison Co. WRP Permanent Easement 26.3 

Richmond Co. WRP Permanent Easement 6.2 

King George Co. GRP Permanent Easement 87.0 

Middlesex Co. FRPP Permanent Easement 665.2 
N.B. Acreage figures on a cumulative basis. Source: Authors' data inquiry to NRCS. 

County Program Total Practices 

Locality USDA Program Enrolled Acreage 

Essex 
Note: Only practices that had 5 or more 
points in a 12 Digit HUC are included. All 
others have been expunged according 
to NRCS aggregation policy.  
Source: Authors' data inquiry to NRCS. 

EQIP 1,782 
CBWI 1,410 
CRP 138 
CTA 4,311 

WHIP 12 
ECP 18 

Orange 
Note: Only practices that had 5 or more 
points in a 12 Digit HUC are included. All 
others have been expunged according 
to NRCS aggregation policy.  
Source: Authors' data inquiry to NRCS. 

EQIP 969 
CBWI 820 
CRP 244 
CTA 1,521 

WHIP 329 

ECP 0 
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2. New Market Tax Credits 

Established by congressional authorization in 2000, the New Market Tax Credit program 
(NMTC) is a financial mechanism designed to stimulate economic development and job 
growth in low-income communities (LIC) by enabling a flow of capital across the gap between 
underserved communities and conventional lenders.  

The program utilizes census tract information to focus support for a wide variety of 
metropolitan (metro) and non-metropolitan (non-metro) qualified businesses in an under-
served geographic location rather than pinpointing an economic activity. Businesses 
operating inside the boundary of a census tract that quaƭƛŦƛŜǎ ŀǎ άŘƛǎǘǊŜǎǎŜŘέ ƻǊ άǎŜǾŜǊŜƭȅ 
ŘƛǎǘǊŜǎǎŜŘέ10 are likely qualified and eligible to receive financing under the program. Utilizing 
this difference enables NMTC to be adaptable to the varying needs of different census tracts, 
and businesses therein, that need access to financing. 

Because the NTMC program still generates over $8 of private investment for every $1 spent 
by the Federal government, it is not surprising to learn that it totaled $156 billion in economic 
activity, and created just over one million jobs in low-income metro and non-metro 
communities nation-wide from 2003 to 2015.11 In addition, it proved itself a boon to state 
and local tax bases by generating $6.7 billion in revenue in the same period. Given these facts, 
as well as that the NMTC program receives bipartisan support and is stable (i.e. pricing has 
remained relatively steady across previous and more recent tax reform legislative action), 
there is a high level of competition for acceptance into the program. 

 

a) How the NMTC Works  

The NMTC program (see Figure 10) 
creates a system whereby tax 
credit authority is granted to 
qualified Community Development 
Entity (CDE) applicants through the 
5ŜǇŀǊǘƳŜƴǘ ƻŦ ¢ǊŜŀǎǳǊȅΩǎ 
Community Development Financial 
Institutions Fund (CDFI). These 
qualified CDEs are able to use this 
authority to exchange tax credits 
for private investment. CDEs 
attract investors with the federal 
tax credit, while using the equity 
investments to make loans and 
investments under favorable terms 
to Qualified Low-Income 
Community Businesses (QALICB).12 

 
10 Anderson, P. (2013). New Market Tax Credit Annual Progress Report (New Market Tax Credit Progress Report No. 9ς13). 
Washington, D.C.: New Market Tax Credit Coalition. Retrieved from http://nmtccoalition.org/reports-casestudies/  
11 Ibid. 
12 Urban Institute & Brookings Institution. (2018). What is the new markets tax credit, and how does it work? Retrieved  

Figure 10. Basic NMTC Program Structure 

http://nmtccoalition.org/reports-case-studies/
http://nmtccoalition.org/reports-case-studies/
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These favorable terms include: low interest rates, flexible provisions such as subordinated 
debt, lower origination fees, higher loan to value, lower debt coverage ratios and longer 
maturity. 

b) The Leverage Structure 

To amplify the benefit of the NMTC program, it is commonly blended with more traditional 

debt structure, enabling more capital to be delivered to the target business in an eligible 

census tract.  

 

 

 

 

 

 

 

 

 

 

 

 

 

In the leverage structure (Figure 11), an intermediary investment fund is created, usually 

structured as a Limited Liability Corporation (LLC), which receives the tax credit investor 

equity as well as can take on a loan from a more traditional leverage provider as well; or, an 

additional equity investment from a non-tax credit seeking investor (see Appendix L).  This 

equity and debt (or tax credit equity and non-tax credit equity) is combined and passed on 

to the CDE as a Qualified Equity Investment (QEI).  The CDE uses this investment (combined 

equity and debt) to support QALICBs in the target community and pass the tax credits, 

granted by the CDFI Fund up to the investor through the LLC. Typically, the investor puts in 

30 percent of the capital and receives 39 percent back in tax credits claimed over a 7- to 10- 

 
July 11, 2018, from https://www.taxpolicycenter.org/briefing-book/what-new-markets-tax-credit-and-how-does-it-work 

Figure 11. The Leveraged NMTC Model 

https://www.taxpolicycenter.org/briefing-book/what-new-markets-tax-credit-and-how-does-it-work
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year schedule. For example, 5 percent of the investment for the first three years, and then 

6 percent for the last four years.13  

The CDE has some latitude in how it structures the terms of the QEI to benefit the QALICB. 
For example, depending on the specifics of the project, the loan could be fixed for 7 years 
and provided at 2 ς 3 percentage points below market interest rates; or, again depending 
on deal specifics and market conditions, 20 percent of the overall loan is forgiven at the end 
of the 7-year loan period. 

Ultimately, investors gain several benefits. First, perceived or real risk to investors is 
mitigated through the 39 percent tax credit on their equity stake apportioned out on a 7- to 
10-year schedule. Second, equity and debt investors expand their footprint into new markets 
that have untapped asset bases and unmet consumer demand.14 

The CDE has some latitude in how it structures the terms of the QEI to benefit the QALICB. 
For example, depending on the specifics of the project, the loan could be fixed for 7 years 
and provided at 2 ς 3 percentage points below market interest rates; or, again depending 
on deal specifics and market conditions, 20 percent of the overall loan is forgiven at the end 
of the 7-year loan period. 

Ultimately, investors gain several benefits. First, perceived or real risk to investors is 
mitigated through the 39 percent tax credit on their equity stake apportioned out on a 7-
10-year schedule. Second, equity and debt investors expand their footprint into new 
markets that have untapped asset bases and unmet consumer demand.15 

c) Census Information and the NMTC Eligibility Map 

The NMTC eligibility map presents American Community Survey (ACS) 2011-2015 Low 

Income Community census information geographically so CDEs can begin to determine if 

their potential NMTC funded community development project falls within an eligible LIC 

census tract; and, by what other factors it may further qualify. As was mentioned earlier in 

the County profiles, the map of the census tracts tracks poverty rate and median family 

income for baseline eligibility. In addition, it classifies higher eligibility by level of distress 

(higher poverty rate and lower median family income) in combination with metropolitan 

(metro) vs. non-metropolitan (non-metro) status.  

Basic eligibility for a project applying to the NMTC program is based on a poverty rate of 20 
percent or greater or a median family income at or below 80 percent of the applicable area 
median family income. A Project can further qualify if the census tract in which the CDE is 
seeking approval is characterized by at least one of items 1 - 5: 

1) Census tracts with poverty rates greater than 30 percent 

 
13 Ibid 
14 Kline, B., SpŜǘƘƳŀƴƴΣ 5ΦΣ IǳƴǘΣ ¢ΦΣ {ǳƴŘŀΣ /ΦΣ ¸ƻƴŀǾƧŀƪΣ [ΦΣ DǊŀƴǘΣ 5ΦΣ Χ hƭƛǇƘŀƴǘΣ !Φ όнлмрύΦ tǊƛǾŀǘŜ {ŜŎǘƻǊ LƴǾŜǎǘƳŜƴǘǎ ƛƴ 

Abandoned Mine Land Restoration: Identifying Barriers and Opportunities (No. 1) (p. 158). Virginia Department of Forestry. 
15 Kline, B., SpethmanƴΣ 5ΦΣ IǳƴǘΣ ¢ΦΣ {ǳƴŘŀΣ /ΦΣ ¸ƻƴŀǾƧŀƪΣ [ΦΣ DǊŀƴǘΣ 5ΦΣ Χ hƭƛǇƘŀƴǘΣ !Φ όнлмрύΦ tǊƛǾŀǘŜ {ŜŎǘƻǊ LƴǾŜǎǘƳŜƴǘǎ ƛƴ 

Abandoned Mine Land Restoration: Identifying Barriers and Opportunities (No. 1) (p. 158). Virginia Department of Forestry. 
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2) Census tracts that (a) if located within a non-Metropolitan Area, have a median 
family income that does not exceed 60 percent of statewide median family income; 
or (b) if located within a Metropolitan Area, have a median family income that does 
not exceed 60 percent of the greater of statewide median family income or the 
Metropolitan Area median family income 

3) Census tracts with unemployment rate at least 1.5 times the national average (8.3 
percent for 2011-2015 ACS Survey, 7.9 percent for 2006-2010 ACS Survey). 

4) Census tracts that are located in counties not contained within a Metropolitan 
Statistical Area (MSA) (i.e. non- metropolitan counties), as defined pursuant to 44 
U.S.C. 3504(e) and 31 U.S.C. 104(d) and Executive order 10253 (3 C.F.R. Part 1949-
1953 Comp., p.758), as amended, with respect to the 2010 Census and as made 
available by the CDFI Fund; 

5) As permitted by IRS and related CDFI Fund guidance materials, projects serving 
Targeted Populations to the extent that:  

(a) Such projects are 60 percent owned by low-income persons (LIPs); or  

(b) At least 60 percent of the projectΩǎ employees are LIPs; or  

(c) At least 60 percent of the projectΩs gross income is derived from sales, rentals, 
services, or other transactions to customers who are LIP; or  

(d) Two of the remaining 11 items from Appendix AB, Qualification Criterion: 
Severely Distressed Census Tracts.16  
 

d) CDEs, Virginia, and the Forestry Sector 

Certified CDEs come in different sizes, geographic focus areas and project focus areas.  An 
organization must be a legally-established entity, have a primary mission of serving Low 
Income Communities or Low-Income People and maintain accountability to residents of the 
Low-Income Communities that it serves. The CDE remains certified for the life of the 
organization as long as they continue to meet the primary mission and accountability 
requirements. 

According to the NMTC Coalition progress reports, both Forestry projects and Full-Time 
Equivalent jobs (FTE) in the Forestry sector have been increasing, since they first appeared 
as data points in 2014, as a result of NMTC program financing in non-metro localities. That 
said forestry remains a small percentage of non-metro projects. Of the 5,468 projects 
completed between 2013 and 2017, only 67 (under 2 percent) were forestry projects.17 
Continued growth of Forestry projects is primarily the result of the flexibility of the NMTC as 
a financing tool, as well as an increase in the number of CDEs that focus on, or have begun 
to include forestry as part of their portfolio. 

NMTC Coalition survey results indicate that there are seven CDEs whose service area include 
Virginia and whose project focus includes forestry. 

 
16 Cohn Reznick. (2018). Qualification Criterion: Severely Distressed Census Tracts [.com]. Retrieved from https:// 
www.cohnreznick.com/nmtc-map/qualification-criteria 
17 !ƴŘŜǊǎƻƴΣ tΦ όнлмуΣ !ǳƎǳǎǘ мύΦ w9Υ .ŜǊƴ IƻŦŦƳŀƴƴΩǎ ƛƴǉǳƛǊȅ ƛƴǘƻ ba¢/Σ ±ƛǊƎƛƴƛŀ ŀƴŘ ǘƘŜ CƻǊŜǎǘǊȅ {ŜŎǘƻǊΦ 

https://www.cohnreznick.com/nmtc-map/qualification-criteria
https://www.cohnreznick.com/nmtc-map/qualification-criteria
https://www.cohnreznick.com/nmtc-map/qualification-criteria
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Contingencies 

There are several contingencies to note when considering NMTC financing. A primary one is 
that the NMTC program is increasingly competitive, a non-permanent federal program, and 
currently there are only a small, albeit growing, number of projects. 

Allocations for the NMTC program are highly competitive. In 2017 alone, 230 qualified CDEs 
applied for allocations totaling approximately $12.6 billion. Of that applicant pool, only 73 
CDEs, or 32 percent, were awarded allocations totaling $3.9 billion. In addition to the 
competitive context for qualified CDEs being able to receive awards, the status quo for 
performance of CDEs, who receive allocations in the program, is very high.  All 73 of the 
allocation recipients invested at least 95 percent of the QEIs in Quality Low-Income 
Community Investments (QALICIs), which exceeds the IRS, mandated 85 percent.  Summit 
Consulting also found in their 2017 Compliance Review of the NMTC program, that 100 
percent of the CDEs they surveyed, met or exceeded the compliance mandates for the CDFI18 
Fund.  

From its inception the NMTC program, has been a non-permanent program and therefore 
needed annual Congressional renewal. It enjoys bipartisan support due to its success, and 
though it is in the middle of a five-year extension (2015-2019); in the current context, its 
future is far from secure even despite bills sponsored in both the House (H.R. 1098) and the 
Senate (S. 384) for its permanent, annual inflation adjusted, installment. 

While working forestland and forestry-related projects have slowly been increasing in 
number, they remain a small percentage of the overall number of projects. This is a small 
group of projects from which to choose case studies that provide insight into these projects. 
It will take time to develop new CDEs and build relationships with local and nationally 
focused CDEs that include forestry as part of the focus within their NMTC portfolio.  

e) NMTC Program Eligibility and Implications for Orange and Essex Counties 

The HWF Phase III project pilot counties, Orange and Essex, both contain at least one census 
tract that is eligible for the NMTC Program (as well as the Virginia Opportunity Zone 
Program) and further qualify as severely distressed economically.  

Orange County: Orange County has five census tracts total. All five tracts are designated 
non-metro.  One tract is eligible for the NMTC program and qualifies as severely distressed. 
Tract 1102 qualifies for both poverty greater than 20 percent; and Median family income 
below the 80 percent benchmarked criteria. Refer to Figure 7 to see the census tract map 
for Orange County. 

Essex County: Essex County has three census tracts, all of which are designated non-metro.  

Of these three, two qualify for the NMTC program as severely distressed. Of the two tracts 

that qualify, tract 507 qualifies for both poverty greater than 20 percent; and median family 

income below the 80 percent benchmarked criteria. Refer to Figure 8 to see the census tract 

map for Essex County. 

 
18 CDFI = Community Development Financial Institutions  
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Table 16. NMTC Eligibility for Essex County 
 

2010 
Census 
Tract 

Number 
FIPS code 

GEOID 

OMB 
Metro/ Non-

metro 
Designation 
July, 2015 

(OMB 15-01) 

Does Census Tract  
Qualify For NMTC 

Low Income Community 
(LIC) on 

Poverty or 
Income 
Criteria? 

Census Tract 
Poverty Rate 

% 
(2011-2015 

ACS) 

Does 
Census 
Tract 

Qualify on 
Poverty 

Criteria>= 
20%? 

Census Tract  
Percent of 

Benchmarked  
Median 

Family Income 
(%) 

2011-2015 ACS 

Does Census 
Tract 

Qualify on 
Median Family 

Income 
Criteria<= 

80%? 

510579506 Non-
Metropolitan 

No 9.70 No 87.70 No 

510579507 
Non-

Metropolitan 
Yes 24.40 Yes 65.43 Yes 

510579508 
Non-

Metropolitan 
Yes 5.90 No 68.94 Yes 

 

Table 17. NMTC Eligibility for Orange County 

2010 
Census Tract 

Number FIPS code 
GEOID 

OMB 
Metro/ Non-

metro 
Designation 
July, 2015 

(OMB 15-01) 

Does Census 
Tract  

Qualify For 
NMTC 

Low Income 
Community 

(LIC) on 
Poverty or 

Income 
Criteria? 

Census Tract 
Poverty Rate 

% 
(2011-2015 

ACS) 

Does Census 
Tract 

Qualify on 
Poverty 

Criteria>= 
20%? 

Census Tract  
Percent of 

Benchmarked  
Median 

Family Income 
(%) 

2011-2015 ACS 

Does Census 
Tract 

Qualify on 
Median Family 

Income 
Criteria<= 

80%? 

5113711010 Non-
Metropolitan 

No 10.70 No 89.49 No 

5113711010 
Non-

Metropolitan 
No 7.40 No 112.50 No 

5113711010 
Non-

Metropolitan 
No 5.50 No 97.30 No 

5113711020 
Non-

Metropolitan 
Yes 26.90 Yes 50.79 Yes 

5113711030 
Non-

Metropolitan 
No 13.90 No 92.18 No 

 

These data establish an important baseline insofar as general tract eligibility in the pilot 
counties is concerned. Given the aforementioned competitive environment for qualified 
projects in eligible census tracts, a next step would be to research potential projects in the 
pilot counties.  

While project research of this nature is not yet underway and candidly beyond the scope of 
the HWF Phase III project, it should be noted that the Task 2 team believes that despite its 
size and complexity, the NMTC program ƛǎ ŀ ǇƻǘŜƴǘƛŀƭ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ άǘƻƻƭōƻȄέ ŀǘ ǘƘe 
county level for use on a case by case basis. For example, even though there is at least one 
eligible census tract in both Orange and Essex CountieǎΣ 9ǎǎŜȄ /ƻǳƴǘȅΩǎ ŎǳǊǊŜƴǘ ŦƻŎǳǎ ƻƴ 
infrastructure aligns better with how the NMTC Program could be deployed. 
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REGULATORY MARKET PROGRAMS ς NUTRIENTS 
Nutrient banking is a system focused on the prevention of polluting nutrient runoff into 
waterways for the betterment of water quality. Nutrient banks like their mitigation counterparts 
have their origin closely tied with those regulations borne of the Clean Water Act. Specifically, 
the National Pollutant Discharge Elimination System (NPDES) program delineated by Section 402 
ƻŦ ǘƘŜ !Ŏǘ ǊŜǉǳƛǊŜǎ ŘƛǎǘƛƴŎǘƭȅ ƛŘŜƴǘƛŦƛŀōƭŜ ΨǇƻƛƴǘ ǎƻǳǊŎŜǎΩ ǘƻ ǇǳǊŎƘŀǎŜ ŀƴ bt59{ ǇŜǊƳƛǘ ŦƻǊ ǎuch 
ŘƛǎŎƘŀǊƎŜǎ ƛƴǘƻ ǿŀǘŜǊǎ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅ Ƙŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƛƳǇŀƛǊŜŘΩ ǘƻ ōŜ 
considered legal (https://www.epa.gov/npdes). This system is complemented by caps, referred 
to as total maximum daily loads (TMDLs) of particular pollutants into impaired waters. 

The Environmental Protection Agency maintains oversight of the NPDES but has largely granted 
the enforcement and implementation of the program to states, who can then innovate as they 
see fit within the confines of the CWA. Virginia is one such state that has built upon these 
foundations with strong success. Virginia created through Article 4.02 of its state code in 2005 a 
Chesapeake Bay Watershed Nutrient Credit Exchange Program, which requires point source 
ǇƻƭƭǳǘŜǊǎ ǘƻ ƻŦŦǎŜǘ ƴŜǿ ƻǊ ƛƴŎǊŜŀǎŜŘ Ǉƻƭƭǳǘƛƻƴ ƛƴǘƻ ǘƘŜ /ƘŜǎŀǇŜŀƪŜΩǎ ƛƳǇŀƛǊŜŘ ǘǊƛōǳǘŀǊƛŜǎΦ ¢ƘŜ 
program draws from the EP!Ωǎ нлло ²ŀǘŜǊ Quality Trading Policy, which espouses the calculation 
of exchange rates to guide the trading of different pollutants with equivalent impact.19 

A baseline of nutrient reductions arising from Best Management Practices (BMP) is established, 
and reductions in excess of this baseline then create offsets, in units of lbs. of nitrogen or 
phosphorus, that the reducer can trade to either point or nonpoint sources.20 

How Forestry Works in the Nutrient Market 

Presently, the only way forestry works in the Virginia Nutrient program is the conversion to a 
forest. The Virginia Department of Environmental Quality (DEQ) has prescribed tables outlining 
what the land is converting from in terms of Phosphorous (P) and Nitrogen (N). While the tables 
show both, generally the only tradable asset is P. The N gets retired along with the P credit.  

For the Rappahannock River Basin, Table 18 applies. Note that Interstate 95 is a dividing line. 
Consequently, the first things to determine is what type of land conversion is involved and where 
the property is located in relation to Interstate 95.  

Table 18.  Land Conversion Nutrient Credit in Rappahannock River Basin 

 

 

 

 

 

For the Rappahannock River Basin, P credits are trading around $10,000-14,000 per pound. These 
are one-time credits and require a restrictive covenant to be placed over the bank area.  Credits 

 
19 Cited in ACRE Investment Management, LLC. (2017). Primer on Natural Capital Markets: Wetland/Stream, Nutrient, Conservation Tax, and 
Carbon. PowerPoint Presentation. 
20 Cited in ibid. 

Pollutant 
West of I-95 East of I-95 

Total Nitrogen 
(TN) 

Total Phosphorus 
(TP) 

Total Nitrogen  
(TN) 

Total Phosphorus 
(TP) 

Cropland to Forest 4.24 1.35 6.51 0.62 
Hay to Forest 3.85 0.98 5.83 1.04 
Pasture to Forest 0.74 0.49 2.30 0.67 

https://www.epa.gov/npdes
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can be traded within the service territory of the Rappahannock River Basin. To date, most of the 
sales are occurring along the I-95 corridor.  

There are four main costs of establishing a nutrient bank, namely: 

1) The application for and design of the bank.   
2) The establishment of the bank itself.  
3) The bonding that is required to be placed over the bank.  The bonding has three 

different components to it: a) $15.08 per pound of phosphorus for five years, b) the cost 
of planting for five years if the average stem count falls below 400 stems per acre, and c) 
$5,000 for monitoring over ten years.   

4) The DEQ Water Quality Enhancement Fee. This is calculated at 6 percent of the gross 

dollars transacted.  

Table 19. Current Nutrient Banks in the Rappahannock River Basin 

  

Nutrient Bank Location Type 
P Credits 
Available 

(lbs.) 

Rappahannock Nutrient Bank Orange Ag Land Conversion 79.89 

Culpeper Culpepper Ag Land Conversion 19.79 

Pristine Waters Orange  Ag Land Conversion 62.33 

TwymanΩs Mill Madison Ag Land Conversion 34.80 

   196.81 
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CLEAN WATER ACT 404/401 PROGRAM 
 

Mitigation banks are ecological areas that have been restored, established, enhanced, or 

preserved in some way to offset or compensate for aquatic resource loss in other similar areas 

to ensure that there is no let loss to the environment. Mitigation banking is a system of creating 

credits whose amount is tethered to some unit of magnitude of the restoration, establishment, 

enhancement, or preservation taken over the area. Firms then purchase credits to offset those 

anticipated ecological impacts associated with some development project. 

aƛǘƛƎŀǘƛƻƴ ōŀƴƪƛƴƎΩǎ ǊŜƎǳƭŀǘƻǊȅ ƘƛǎǘƻǊȅ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ōŜƎŀƴ ǿƛǘƘ ǘƘŜ support of the Fish 
and Wildlife Service in 1983 and assistance with federal agencies on compensatory projects.21 
¢ƘŜ C²{Ωǎ ǎǳŎŎŜǎǎ encourage the Environmental Protection Agency and Army Corps of Engineers 
to consider how mitigation banking could complement existing regulation under the 1972 Clean 
Water Act, Section 404 Permit Program under. Section 404 permits are issued for a variety of 
construction materƛŀƭ ŘŜŦƛƴŜŘ ŀǎ ΨŦƛƭƭΩ ƳŀǘŜǊƛŀƭΦ ! Ψƴƻ ƴŜǘ ƭƻǎǎΩ ǇƻƭƛŎȅ ŦƻǊ ǿŜǘƭŀƴŘǎ proposed by 
President H.W. Bush during the 1988 Presidential campaign built on PrŜǎƛŘŜƴǘ /ŀǊǘŜǊΩǎ ǇǊŜǾƛƻǳǎ 
Executive Order that required minimization of wetland destruction or degradation from all 
federal agencies.  In 1995, federal guidance on the establishment, use, and operation of 
mitigation banks was issued during the Clinton Administration by a number of cooperating 
federal agencies. More recently, in 2008 the Environmental Protection Agency and  Army Corps 
of Engineers released Compensatory Mitigation for Losses of Aquatic Resources, which revised 
existing Section 404 guidance including mitigation banking.   

 

 

 

 

 

 

 

 

 

 

 

 

 
21 ¦{ 9t!Σ ΨaƛǘƛƎŀǘƛƻƴ .ŀƴƪƛƴƎ CŀŎǘ {ƘŜŜǘϥΤ ¦{ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜΣ 1983. 

Figure 12. Hydrological Units of the Chesapeake Bay Watershed in Virginia 
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The Environmental Protection Agency identifies four components of a mitigation bank: 

¶ ά¢ƘŜ ōŀƴƪ ǎƛǘŜΥ ǘƘŜ ǇƘȅǎƛŎŀƭ ŀŎǊŜŀƎŜ ǊŜǎǘƻǊŜŘΣ ŜǎǘŀōƭƛǎƘŜŘΣ ŜƴƘŀƴŎŜŘΣ ƻǊ ǇǊŜǎŜǊǾŜŘΤ 

¶ The bank instrument: the formal agreement between the bank owners and regulators 
establishing liability, performance standards, management and monitoring requirements, 
and the terms of bank credit approval; 

¶ The Interagency Review Team (IRT): the interagency team that provides regulatory 
review, approval, and oversight of the bank; and 

¶ The service area: the geographic area in which permitted impacts can be compensated 
ŦƻǊ ŀǘ ŀ ƎƛǾŜƴ ōŀƴƪέΦ22 

These ecological areas most generally take the form of wetland and stream banks, through 
which ecological losses of these areas are offset, or of conservation banks, through which 
endangered species or habitat loss is offset. Responsibility for regulatory oversight is 
dependent upon the type of bank being created. A wetland or stream bank instrument is 
established with the Army Corps of Engineers and Environmental Protection Agency, while 
conservation bank instruments are established through the Fish and Wildlife Service and the 
National Marine Fisheries Service.23 

Before a mitigation bank is established, the applicable agencies must assess the potential 
bank site according to several criteria related both to credit market participation and the use 
of the land itself. Once eligibility has been determined and any associated compliance 
obligations have been identified at the state and local level, a sponsor submits a proposal to 
the Army Corps of Engineers after preliminary discussions with those agencies to be involved 
in bank creation. The Corps will also assist the sponsor of the proposal in the creation of the 
IRT24 to provide regulatory oversight of the bank. A four-phase approval process lasting no 
more than 225 days in total and that involves a preliminary review of the proposal, a public 
comment period, a review of the draft proposal by the IRT, and a resolution of issues raise 
both by the IRT and the public, results in the creation of the banking instrument.   

The unit of restoration, establishment, enhancement, or preservation that generates 

mitigation credits in some volume ς for example, the feet of stream impact or acres of 

wetland restored ς will have been decided upon and agreed upon by all signatories to the 

bank instrument. The sponsor who submitted the initial proposal bears responsibility to 

ǇǊƻǇŜǊƭȅ ǘǊŀŎƪ ŀƭƭ ŎǊŜŀǘƛƻƴ ŀƴŘ ǘǊŀŘŜ ƻŦ ŎǊŜŘƛǘǎ ƛƴ ǘƘŜ ōŀƴƪΩǎ accounts and alerting the 

appropriate agencies within the IRT to all changes, as well as carrying out those activities that 

generate the credits in the first place per the terms of the instrument.  

Monitoring reports thereto are submitted annually, and site monitoring of the bank is 
conducted as necessary to ensure these activities are being carried out. The amount and 

 
22 ¦{ 9t!Σ ΨaƛǘƛƎŀǘƛƻƴ .ŀƴƪƛƴƎ CŀŎǘ {ƘŜŜǘϥΦ 
23 Cited in ACRE Investment Management, LLC. (2017). Primer on Natural Capital Markets: Wetland/Stream, Nutrient, 
Conservation Tax, and Carbon. PowerPoint Presentation. 
24 IRT = Interagency Review Team, part of the US Army Corps of Engineers mitigation program. 
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frequency of monitoring visits is site- and case-dependent, but all mitigation banks are to be 
protected by the sponsor through a conservation easement that permanently restricts those 
developmental activities that would degrade or destroy the banƪ ǎƛǘŜΦ ²ƘƛƭŜ ǘƘŜ ōŀƴƪΩǎ 
ƻǇŜǊŀǘƛƻƴŀƭ ƭƛŦŜ Ƴŀȅ ŜƴŘ ƻŦ ǘƘŜ ǎǇƻƴǎƻǊΩǎ ƻǿƴ Ǿƻƭƛǘƛƻƴ ƻǊ ǎŀǘƛǎŦŀŎǘƛƻƴ ƻŦ ǘƘŜ ƭŜǾŜƭ ƻŦ ŀŎǘƛǾƛǘƛŜǎ 
described in the terms of the bank instrument, the conservation easement over the site will 
remain. Table 20 provides a typical credit release schedule for wetland and stream mitigation 
banks.  

Table 20. Sample Credit Release Schedule for Wetland Mitigation Banks 

  

Year Mitigation Milestone 

Percent 

of Credit 

Release 

1 Baseline, permitting and design 0% 

2 Bank concurrence, recordation of restrictive covenant and initiation of bank 

construction 

15% 

3 Completion of construction and Year 1 annual monitoring report 35% 

4 Year 2 annual monitoring report 6% 

5 Year 3 annual monitoring report 6% 

6 Year 4 annual monitoring report 6% 

7 Year 5 annual monitoring report 6% 

8 Year 6 annual monitoring report 6% 

9 Year 7 annual monitoring report 20% 

  100% 
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CARBON MARKET BASICS  

A. PRIVATE CARBON MARKET PROGRAMS 
With rising levels of greenhouse gases, carbon markets have been resourceful in reducing 
emissions.  There are six greenhouse gases identified and traded on markets, each having 
unique effects on the environment as represented by the Global Warming Potentials (GWP) 
rating assigned to them by the Intergovernmental Panel on Climate Change (IPCC) in their 
periodic Assessment Reports.25 These gases are Methane (CH4), Nitrous Oxide (N2O), 
Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), Sulfur Hexafluoride (SF6), and Carbon 
Dioxide (CO2). GWPs quantify the atmospheric effects a particular greenhouse gas has over 
multiple time horizons ǇƻǎƛǘƛƻƴŜŘ ŀƎŀƛƴǎǘ ŎŀǊōƻƴ ŘƛƻȄƛŘŜΩǎ Ŏƻƴǎǘŀƴǘ ōŜƴŎƘƳŀǊƪ ǾŀƭǳŜ ƻŦ ƻƴŜΦ 
This benchmark also lends itself to the conventional practice of referring to a volume of some 
ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ƛƴ ǘŜǊƳǎ ƻŦ ΨŎŀǊōƻƴ ŘƛƻȄƛŘŜ ŜǉǳƛǾŀƭŜƴǘΣΩ ƻǊ /hнŜΦ !ǎ ǎǳŎƘΣ ǘƘŜ ǘŜǊƳ άŎŀǊōƻƴ 
marketsέ is used similarly to refer more broadly to all those trading markets for the 
referenced greenhouse gases. 

Carbon markets take one of two general structural forms - compliance markets, often 
conversationaƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŎŀǇ-and-ǘǊŀŘŜΩ ǎŎƘŜƳŜǎΣ ŀnd voluntary markets. To 
participate, landowners have three project types to choose from:  

1. Improved Forest Management,  
2. Avoided Conversion and  
3. Afforestation/Reforestation. 
 

1. Compliance Markets 

These are politically-created markets such as California Compliance Market.  In a compliance 
market, a ton is a ton is a ton.  Examples of Compliance Markets are: 

North America:  Regional Greenhouse Gas Initiative (RGGI) 
California Compliance Market 

 
Europe:   EU Emission Trading System  

Australia:  New South Wales Greenhouse Gas Reduction Scheme (GGAS)  

International:  From Kyoto Protocol to Paris Accord  
CORSIA (Carbon Offset Reduction Scheme for International Aviation) 

 
Under a compliance scheme, a governing body sets a greenhouse gas (GHG) emissions cap 
over its jurisdictional boundary, and all participating firms are bound by law to contribute to 
the emissions reductions necessary for the jurisdiction to meet an aggregate emissions 
reduction target in some future year. Firms are given or auctioned allowances, each one of 
which is a financial instrument that represents the right to pollute some volume of CO2e, to 
the tune of their share of the aggregate jurisdictional cap for the compliance period. It must 
then surrender to the governing body at the end of the compliance period those allowances 

 
25 https://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml 

https://www.ipcc.ch/publications_and_data/publications_and_data_reports.shtml
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representing its actual emissions for the period. So, if a firm emits underneath its cap, it may 
sell its surplus allowances to those firms who need them to comply; if a firm emits over its 
cap, it must suffer the financial penalty of entering the market to purchase the necessary 
shortfall. The governing body can then continue to reduce these allowances forcing down the 
total carbon emitted each year and achieving progress ǘƻǿŀǊŘǎ ǘƘŜ ƧǳǊƛǎŘƛŎǘƛƻƴΩǎ ŀƎƎǊŜƎŀǘŜ 
emissions reduction target. In some instances, a compliance scheme may allow firms to 
import instruments from other compliance schemes or programs or even the voluntary 
market to meet compliance needs, subject to potential discretional restrictions. This and 
other features, including price floors, price ceilings, or allowing firms to let allowances move 
between compliance periods to meet compliance needs, can be implemented at the 
ŘƛǎŎǊŜǘƛƻƴ ƻŦ ǘƘŜ ǎŎƘŜƳŜΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴŀl authority.  

Think of Cap and Trade as the profile of a descending staircase (Figure 13). The goal is to walk 

industry and the economy from where we are today to a low emissions economy. Each step 

represents a compliance period of time to achieve that descent.  

One of the problems that often face compliance markets is leakage, which is the concept that 
new regulatory policies will have an effect outside of the area regulated. Positive results may 
be reported in the area regulated while neglecting external environmental damage. For 
example, participating firms may decide to move production to a place where the regulatory 
policy does not apply. Leakage can often be stopped by expanding the area which the 
regulation affects to encompass a greater boundary. Moreover, some regulatory policy can 
actually cause a positive effect as some companies outside of the original regulatory 
boundary may comply. 

The two U.S. compliance markets are the Regional GHG Initiative (RGGI) and the California 
Air Resources Board (ARB) Compliance Offset Program. RGGI started in 2012 and currently 
includes Connecticut, Delaware, Maryland, Maine, Massachusetts, New Hampshire, New 
York, Rhode Island, and Vermont as participating members. It mandates a declining emissions 
cap for those fossil fuel electric power plants with a nameplate capacity greater than or equal 

Figure 13. Carbon Cap and Trade Descending Staircase 
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to 25 MW.26  It serves as a good example of the utility of pricing instruments and other 
structural elements a compliance scheme could conceivably implement. A cost containment 
reserve (CCR) and emissions containment reserve (ECR) respectively inject and retract supply 
contingent upon predetermined price shock triggers to ensure market stability. It also allows 
for intertemporal banking - keeping allowances from one compliance period to use for 
compliance in later ones as necessary. Additionally, subject to the satisfaction of some 
protocol and paperwork, RGGI allows for offsets from a small list of project types, including 
afforestation/reforestation, to be used for compliance purposes in place of auctioned 
allowances to a maximum of 3.3 percent of a firm's compliance obligation. 

¢ƘŜ /ŀƭƛŦƻǊƴƛŀ !w. ƛǎ ōŀǎŜŘ ƻŦŦ ƻŦ /ŀƭƛŦƻǊƴƛŀΩs Cap and Trade program, which started in 2013 
that was borne out of the 2006 Global Warming Solutions Act (AB32).27 This program 
attempts to reduce carbon levels and affects 80 percent of all carbon producing companies 
forcing them to reduce emissions at a rate to meet total emissions of 431 million tons of 
carbon by 2020. Similarly, to its northeastern counterpart, the ARB Compliance Offset 
Program allows a firm to use offsets to meet no more than 8 percent of its compliance 
obligation in a period, falling to 4 percent in 2025 and rising to 6 percent for the period 2026-
2030. There is also a restrictive cap on the use of offsets from projects based outside of 
California for compliance purposes. 

Common in compliance markets is a form of linkage with others and with some portion of the 
voluntary market. RGGI started through a form of linkage of smaller state markets that linked 
together into what exists today. California has linked itself with Quebec's cap and trade 
scheme. Linkage in the broadest sense refers to two or more markets allowing for the 
fungibility of instruments between the two, subject to discretionary restriction. When linkage 
between markets is possible, the potential economic benefits of linkage between markets are 
clearly identifiable. Among these are increased market efficiency, increased liquidity, reduced 
price volatility, and the achievement of better cost containment overall by having 
jurisdictions with higher marginal costs purchase and import instruments from jurisdictions 
with lower marginal cost.28  

However, two important potential downfalls include the overall disproportionate realization 
of benefits by those parties privy to a linkage and the vulnerability of jurisdictions to systemic 
foreign shocks that may not have been mitigated from the outset. The minutia of negotiations 
before the linkage is official are critically important to get right to make sure the linked market 
is functional, let alone effective, particularly since greater opportunities for aggregate 
benefits exist in those cases where quite heterogeneous markets are trying to link rather than 
homogeneous ones; harmonization must take place with respect to emissions cap 
discrepancies, supply controls, MRV29 architecture, allowance tracking systems, among 

 
26 https://www.rggi.org/program-overview-and-design/elements. 
27 https://www.arb.ca.gov/cc/ab32/ab32.htm.  
28 Flachsland, CΦΣ aŀǊǎŎƘƛƴǎƪƛΣ wΦΣ ŀƴŘ 9ŘŜƴƘƻŦŜǊΣ hΦ όнллфύΦ άTo link or not to link: Benefits and disadvantages of linking cap-
and-trade systemsΦέ /ƭƛƳŀǘŜ tƻƭƛŎȅΣ фόпύΥору-372. 
29 MRV refers to the Monitoring, Reporting and Verification process of carbon market protocols. 

https://www.rggi.org/program-overview-and-design/elements
https://www.rggi.org/program-overview-and-design/elements
https://www.arb.ca.gov/cc/ab32/ab32.htm
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others.30 An excellent example of such 'linking without thinking' is the New Zealand Emissions 
Trading System (ETS). The government opened the door to a preponderance of hot-air credits 
with serious additionality concerns flood its market with cheap supply that nearly crashed 
the entire system. In order for the eventual linkage between all of North America combining 
the Regional Greenhouse Gas Initiative and the California ARB, and eventually linkage on a 
global scale, common terms for the units of the market and homogenous policies must be 
drawn up as well as oversight to protect market stability and manipulation and accounting 
for overseeing the tracking of credits and transactions.31 

2. Voluntary Markets 

Voluntary carbon markets, by contrast, are not overseen directly by a governmental authority 
of some kind, but by verifying private organizations that have created standards for the 
methodology by which carbon is verified. The credits within these markets are often used by 
a wide range of investors to partially or fully offset the emissions for which they are 
responsible over a perioŘ όŎƻƴǾŜǊǎŀǘƛƻƴŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ǇŜǊǎƻƴ ƻǊ ŦƛǊƳΩǎ ΨŎŀǊōƻƴ 
ŦƻƻǘǇǊƛƴǘΩύΦ  
 
A voluntary market can be anywhere in the world but in a voluntary market, all tons are not 
equal. The standard and the story drive the price. For example, reforestation tons price 
significantly higher than other forestry tons or methane destruction projects.  Each market 
consists of the following components: Standards, Methodologies, Registries, Verifiers, and 
Project Proponents. 
 
Each market is different in how it is designed. Some markets allow offsets to participate, 
others do not. Each market has different baselines, percent reductions, compliance phases 
and banking requirements. Unless, there is a linkage agreement, the markets do not impact 
or relate to one another. 

Voluntary markets have emerged and matured in a more organic way that has afforded them 
the freedom to innovate at the project level and the ability to draw upon the methodological 
rigor of compliance-based standard setters. As noted, unlike compliance schemes, there is 
also subjectivity in pricing and production and the ability for investors to be very particular 
about what credits they buy. For example, a cooking equipment manufacturer may decide 
internally that it will only purchase those credits generated by cooking stove projects to offset 
its carbon footprint bŜŎŀǳǎŜ ǘƘƻǎŜ ǇǊƻƧŜŎǘǎ ƘŀǾŜ ŀ ƳƻǊŜ ƻōǎŜǊǾŀōƭŜ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ŦƛǊƳΩǎ 
day-to-day operations than, say, an offshore wind farm. Another firm may simply seek out 
the cheapest credits it can find that are less expensive or as expensive on a ton-by-ton basis 
as an internally determined but undisclosed price of carbon kept and used by corporate 

 
30 Flachsland, C., Marschinski, R., and Edenhofer, O. (2009), pp.8-9; Burtraw, D., Palmer, K., Munnings, C., Weber, P., and 
Woerman, M. (2013). Linking by degrees: Incremental alignment of cap-and-trade markets. RFF Discussion Paper 13-04; Marcu, 
A. (2015). Mitigation value, networked carbon markets and the Paris climate change agreement.  
[Online]. Available at: http://www.worldbank.org/en/topic/climatechange/brief/globally-networked-carbon-markets; Lazarus, 
M., Schneider, L., Lee, C., and van Asselt, H. (2015). Options and issues for restricted linking of emissions trading systems. 
Stockholm Environment Institute. 
31 Bodansky, D., Hoedl, S.A., Metcalf, G.E., and Stavins, R.N. (2014). Facilitating linkage of heterogeneous regional, national, and 
sub-national climate policies through a future international agreement. Harvard Project on Climate Agreements. 

http://www.worldbank.org/en/topic/climatechange/brief/globally-networked-carbon-markets
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management with regard for neither geographic nor project origin. This diversity of investor 
behavior lends itself to significant credit price spreads (see Figure 14) within and between 
project types and countries. 

Figure 14. Volume of Offsets Sold and Number of Transactions by Price, 2016. 

 

 

 

 

 

 

 
Source: Ecosystem Marketplace (2017), άState of the Voluntary Carbon Markets: 2017έ 

 

One of the largest voluntary markets is the Carbon Offsetting and Reduction Scheme for 
International Aviation (CORSIA), which connects different aviation systems together to 
achieve carbon neutral growth. By creating a large voluntary carbon market that oversees 
much of the international aviation industry, it has positive leakage effects that cover aviation 
programs that are not compliant in the scheme. Additionally, the unified market allows there 
to be a synergy between different aviation programs in the scheme. There are also other 
voluntary programs like the United States Carbon Alliance which was created by states to 
continue with the goals of the Paris Agreement after the United States nationally pulled out. 
The Alliance continues to meet the climate goals set in Paris by each state reducing its 
emissions to levels around 25 percent lower than a 2005 baseline by 2025 while also 
promoting clean energy and public health. 

Companies participate in voluntary carbon markets for a variety of reasons. Many companies 
buy offsets to show climate leadership and give their products a greener image marketing 
them as environmentally friendly or carbon neutral. Some companies offset their emissions 
to meet their emissions reduction goals which is often for the purposes of reducing the risk 
to investment in their company that comes from their emissions, in turn making its shares 
more appealing. There are also large programs like The Carbon Offsetting and Reduction 
Scheme companies participate in to have one unified regulation over an industry and avoid 
smaller schemes.  

On the carbon markets, especially on the compliance side, carbon credits may not directly be 
retired and often be sold to investors. When carbon credits are sold on the market, the 
income received can be taxed in different ways depending on the characteristics of the selling 
of the emission. If the carbon is being directly sold from an onsite project, the carbon may be 
seen as a commodity and ordinary income tax will have to be paid. For investors in the carbon 
market, the resale of carbon may be taxed differently as capital gains. A capital gains tax 
treatment is preferable to ordinary income tax treatment, given the lower statutory rate. 
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3. How Forestry Works in Voluntary and Compliance Carbon Markets  

Forestry has been and must continue to be an important strategy in the fight against climate 
change, as it is estimated that, since 1750, one-third of all CO2 emissions have come from 
deforestation and land use change.32 The three main tree-based project types are Improved 
Forest Management (IFM), Avoided Conversion (AC), and Afforestation or Reforestation (AR). 
There are four key elements to a forestry project τ baseline, permanence, additionality, and 
leakage. 

THE FOUR ELEMENTS OF A CO2 EMISSIONS REDUCTION PROJECT 

Baseline 

Baselines are the starting point for the carbon accounting of any emissions reduction project. 
Each project type has different approaches to establish the baseline. For AR projects the 
baseline is relatively simple, as a project is starting with a bare dirt field and has a null 
baseline. As the trees grow, the stock change is measured year over year and is converted 
into CO2e. For IFM projects, there are several ways to establish a baseline. One is through 
modeling, while the other is using Forest Inventory and Analysis (FIA) data to determine the 
ecoregion of a project, stand type, and what is common practice for that type of stand.  

For Avoided Conversion (AC) projects, the baseline is established by determining the threat 
of conversion. If the threat has an economic increased value of 40 percent or greater as 
compared to the current use, then a project can take 9 percent of the current carbon stock 
plus the annual growth every year for 10 years. After year 10, the 9 percent stops and all a 
project can claim is the annual growth. Avoided conversion places a conservation easement 
on the land preventing owners from using the land for agriculture or development. 

Permanence 

The definition of permanence (that is, the permanence of the emissions reductions a project 
generates) differs widely in the carbon markets. In the compliance market, the term 
permanence equates to 100 years since the point or year of the ton being sequestered. For 
voluntary markets, the term is for 40 years. The difference between the two is hooked to past 
science and policy development. The California compliance market chose the Global Warming 
Potential33 (GWP) values at 100 years when the prevailing science was informing society that 
carbon was a 100-year problem. GWP values measure the atmospheric impact of GHG over 
different increments of time (Table 21).  

 

 

 
32 Intergovernmental Panel on Climate Change (IPCC). Working Group I Contribution to the IPCC Fifth Assessment Report. 

Climate Change 2013: The Physical Science Basis. Summary for Policymakers. 

33 The Global Warming Potential (GWP) was developed to allow comparisons of the global warming impacts of different gases. 
Specifically, it is a measure of how much energy the emissions of 1 ton of a gas will absorb over a given period of time, relative to 
the emissions of 1 ton of carbon dioxide (CO2). The larger the GWP, the more that a given gas warms the Earth compared to 
CO2 over that time period. The time period usually used for GWPs is 100 years. GWPs provide a common unit of measure, which 
allows analysts to add up emissions estimates of different gases (e.g., to compile a national GHG inventory), and allows 
policymakers to compare emissions reduction opportunities across sectors and gases. 
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Table 21. Greenhouse Gas Global Warming (GWP) Potentials, 20-year and 100-year time horizons 

 

 

 

 

 

 

Source: 2013 IPCC (2013) Fifth Assessment Report (AR5), p.714. 

GWP values act as an exchange rate. If a market picks the 100-year timeframe, then the 
destruction of 1 metric ton of Methane generates 34 metric tons of CO2e. All GHG types 
convert into CO2e. The key is to understand where the science is in relation to policy and 
regulatory initiatives. The IPCC AR534 radically changed the game in that a 2 Degree C rise was 
no longer thought to be a 100-year problem but rather a 20 to 35-year problem. Additionally, 
that report also introduced the issues associated with short-lived climate forcers35 such as 
black carbon36. These evolutionary leaps have a dramatic impact on market changes and 
cascade down to how to handle commitments made by land-based offsets such as forestry.  

The 40-year timeframe was an outgrowth of the Waxman-Markey Offset legislation under 
the Obama AdministrationΩs push for a climate bill.  In that offset title, permanence equates 
to a risk of reversal. Therefore, the bill contemplated the ability to assign the risk of reversal 
to any party explicitly. The party holding that risk does so for the duration of the law, which 
was contemplated at 38 years from start to sunset.  

 

Additionality 

Additionality is aimed at making sure those emissions reductions generated by a project are 
additional to any emissions reductions that would have taken place in the project's absence. 
Additionality usually has several components to it. First, was the project forced into this action 
by a regulation?  Second, is it ecologically additional? Third, was it financially additional? 
Other elements include the use of technology or institutional barriers. The one most people 
key in on is financial additionality - that is, is the prospect of carbon revenues a driver or 
material consideration in the landowners' decision to make a land-use change? 

 

 
34 IPCC AR5 = Intergovernmental Panel on Climate Change - Assessment Report 5 
35 Climate Forcers = any atmospheric material that alters the energy balance of the climate system, i.e. changes the relative 
balance between incoming solar radiation and outgoing infrared radiation from Earth. Such mechanisms include changes in 
solar irradiance, volcanic eruptions, and enhancement of the natural greenhouse effect by emissions of greenhouse gases. 
36 Black carbon (BC) is the most strongly light-absorbing component of particulate matter (PM), and is formed by the 
incomplete combustion of fossil fuels, biofuels, and biomass. It is emitted directly into the atmosphere in the form of fine 
particles. 

GHG 20 Years 100 Years 

Methane (CH4) 86 34 

HFC-134 (hydrofluorcarbon) 3,790 1,550 

CFC-11 (chlorofluorocarbon) 7,020 5,350 

Nitrous Oxide (N20) 268 298 

Carbon tetrafluoride (CF4) 4,950 7,350 

Carbon Dioxide Equivalent (CO2e) 1 1 
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Leakage 

Leakage has two components τ direct and indirect. Direct leakages are that the landowner 
restricts the harvesting on an acre and increases the harvesting on another. Indirect is dealing 
with the elasticity of supply and demand between two non-related landowners. Leakage is 
very subjective and hard to prove. Therefore, the California Compliance market uses a table 
to determine whether leakage should be applied. The voluntary market tends to say if the 
scientific community can prove leakage with more than one peer-reviewed study, it will 
consider applying a leakage deduction to the overall carbon accumulation.  

Pools of Carbon 

It is important to note that carbon is stored in soil, live tree matter below ground (roots), live 
tree matter above ground, leaf litter, standing and fallen deadwood and long-term, 
manufactured wood products. Each of these pools of carbon is measurable, and depending 
ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŜƭŜŎǘƛƻƴΣ ŀǊŜ ŀƎƎǊŜƎŀǘŜŘ ǳǇ ǘƻ ƎƛǾŜ ŀ ǇŜǊ ŀŎǊŜ ŎŀǊbon number. 

a) Market Mechanics 

Registries 

For both the voluntary and compliance markets, registries serve as the central place that 
a project interfaces with and where credit issuances are electronically memorialized. 
They also contain a variety of publicly available project documents and reports. For 
example, while the California ARB is responsible for issuing tons under its offset program, 
the registry is where the project is listed and the volume issued. For voluntary markets, 
the applicable registry is responsible for both issuance and project accounts. For 
ŜȄŀƳǇƭŜΣ ²ƛƴǊƻŎƪ LƴǘŜǊƴŀǘƛƻƴŀƭΩǎ !ƳŜǊƛŎŀƴ /ŀǊōƻƴ wŜƎƛstry is the leading Compliance 
Registry for California as well as Voluntary. The only difference is nuances in the 
standard.  

Standards and Methodologies 

The California Compliance Market went through a public comment process concerning 

the standard for how projects are to be conducted. The standard includes the four key 

elements described previously as well as approved methodologies, practices, and project 

participant requirements. For example, does a standard allow projects to be aggregated? 

Does the standard require non-enrolled forest land to be certified under a sustainable 

forestry program such as Forest Stewardship Council (FSC) or the Sustainable Forestry 

Initiative (SFI)?  Essentially, the standard is what a project must meet to gain approval in 

the verification process. To do so, a project submits a Project Design Document that 

conforms to the standard and the approved set of methodologies. A methodology is an 

accepted approach for measuring and quantifying carbon. 

Validation, Verification, Verifiers and Vintages 

The first time a project undergoes a verification, it must pick and contract with an 
approved third-party verifier. During the first verification, the verifier will validate the 
Project Design Document to make sure it is in conformance with the Standard. Then, the 
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verifier will audit both the on-the-ground measurements, the geospatial data as well as 
all the documentation. This process takes months.  

Forestry projects must randomly assign plot locations in an unbiased manner. The plot 
locations must be numerous enough to meet minimum thresholds. For example, in the 
voluntary market, the threshold is a 90/10 confidence interval. If a project has more than 
10 percent uncertainty, then the project will take a deduction of the said amount against 
its gross creditable carbon. If the project is below the 10 percent, then a 0 deduction is 
applied.  

During the course of the verification, a project does a risk buffer analysis. This analysis 
measures things like risk of fire, infestation, floods, political risk and requires the project 
to respond to how it manages those risk. The outcome of this process assigns a buffer 
risk rating. That number is applied to the gross credits and those corresponding tons are 
contributed to a buffer pool managed in the Registry. One might think of this as an 
insurance mechanism for Acts of God Risk. The risk associated with intentional loss of 
carbon are handled under a penalty structure.  

After this process completes, the verifier will submit a verification report to Market 
and/or Registry. Once further reviews are completed, the approval body will issue 
serialized tons in the year that the sequestration occurred. This is known as the 
άǾƛƴǘŀƎŜǎέΦ  LŦ млл ǘƻƴǎ were verified to have grown in 2018, then the project would 
receivŜ άмлл ǾƛƴǘŀƎŜ нлму ǘǊŀŘŀōƭŜ ŎǊŜŘƛǘǎέΦ CƻǊ ǘƘŜ /ŀƭƛŦƻǊƴƛŀ aŀǊƪŜǘΣ ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ 
term would be the Air Resources Board Offset Credits (ARBOC) or California Carbon 
Offsets (CCOs). For the voluntary market, it is known as Voluntary Emissions Reductions 
(VERs). Within each voluntary registry, they may have their specific naming convention. 
For example, American Carbon Registry issues Emission Reduction Tons (ERTs). The 
requirements and guidelines for regulatory markets are prescriptive, while the voluntary 
markets are variable and subject to change. 

b) Market Pricing 

The California Compliance Market has two instruments τ California Compliance 
Allowance (CCAs) and California Carbon Offsets (CCOs). The CCAs are the allowances. The 
underlying legislation put in a price floor for the auction of CCAs. Example: the starting 
price point was $10 a metric ton for a CCA, inflating at 5 percent + CPI per year. The CCOs 
are the offsets. The CCOs trade at a discount to the CCA. This discount is typically 20 
percent. The reason is allowances are a creature of the State and offsets have a risk of 
reversal or invalidation. There are some other nuance variations where insurance 
companies or banks will put wraps around the CCOs to squeeze the discount. These are 
commonly referred to as Golden CCOs. 

The voluntary market has no price floor. Credits can trade higher or lower than the 
compliance market. The buyers for voluntary credits tend to be publicly traded 
companies that are under pressure to reduce the shareholder material risk associated 
ǿƛǘƘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜƳƛǎǎƛƻƴǎ ǇǊƻŦƛƭŜΦ  

Many of the companies report their emissions in three different scopes. Scope 1 are 
emissions associated with combustion on-site at the company. If Company A has its own 
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power source creating emissions, these emissions would be Scope 1. Scope 2 are 
emissions associated with the purchase of electricity from the local grid. Scope 3 are 
emissions associated with leased assets and supply chain.  

The overall CDP37 score shows up on Bloomberg Terminals in the trading markets. This 
ŀƭƭƻǿǎ ƛƴǾŜǎǘƻǊǎ ǘƻ ƳŀƪŜ ŘŜŎƛǎƛƻƴǎ ƻƴ ǘƘŜ άƳŀǘŜǊƛŀƭέ Ǌƛǎƪ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ Ƙƻǿ ǘƘŜ 
company is performing in relation to environmental liabilities. 

Types of Compliance Instruments 

¶ Allowances: 

Á !ƭƭƻǿŀƴŎŜǎ ŀǊŜ ŀ ŎƻƳǇŀƴȅΩǎ ǊƛƎƘǘ ǘƻ Ǉollute under the cap.  

Á These allowances are either given away free or auctioned  

¶ Offsets:  

Á Such as forestry, mine methane capture, rice, etc.  

Á Offsets are used to help companies get their emissions at or below the cap 
 

Emissions, Allowances and Offsets 

 

Greenhouse Gases and Global Warming Potential 

There are Six Greenhouse Gases (GHG): Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N2O), HFC-

23, HFC-134a, and Sulfur Hexafluoride (SF6). Each GHG has a Global Warming Potential (GWP). 

 
37 CDP Score: CDP is a global non-profit organization that developed methodology and reporting systems that focuses investors, 
companies, and cities on taking action to build a sustainable economy by measuring and understanding their environmental 
impact. www.cdp.net  

Figure 15. Emissions, Allowances and Offsets 

http://www.cdp.net/
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Global Warning Potential (GWP) Exchange Rate 

GHG Type 20 Years 100 Years 500 Years 
Methane 72 25 7.6 
Nitrous Oxide 289 298 153 
HFC-23 12,000 14,800 12,200 
HFC-134a 3,830 1,430 435 
Sulfur Hexafluoride 16,300 22,800 32,600 
Carbon Dioxide 1 1 1 

 

The IPCC looks at the Global Warming Potential of the Greenhouse Gases (GHG) over different 
periods of time and converts or equates the GHGs into units of Carbon Dioxide Equivalence 
(CO2e). For some GHGs, their impact is more acute in the first 20 years than in subsequent years. 
The key is to match the GWP time frame to what one is managing to.  
 
Trading Instruments 

When internalizing the cost of emissions, the emissions profile of different energy sources needs 

to be included in how energy is traded and hedged. Because the carbon market is so closely linked 

ǿƛǘƘ ǇƻǿŜǊ ƎŜƴŜǊŀǘƛƻƴ ƳŀǊƪŜǘǎΣ ǘƘŜǊŜ ŀǊŜ ŀ ƴǳƳōŜǊ ƻŦ ǘǊŀŘƛƴƎ ƛƴǎǘǊǳƳŜƴǘǎ ŦƻǊ άƘŜŘƎŜǎΦέ38 Power 

is a global commodity and hedging power risks and price volatility is an important part of the 

energy complex. 

¶ ICE39 Carbon Futures: Definition Link 

¶ ICE Carbon Options: Definition Link 

¶ Spreads  

1. Clean Dark Spread 40 

2. Clean Spark Spread41  

3. Bark Spread42 (created by C2I43) 

4. Climate Spread44  

 
38 Hedge = to limit or qualify (something) by conditions or exceptions. 
39 ICE = Intercontinental Exchange. The Intercontinental Exchange (ICE) was founded in May 2000 in Atlanta, 
Georgia, to facilitate the electronic purchase and sale of energy commodities. ICE operates entirely as an electronic 
exchange and is linked directly to individuals and companies looking to trade in oil, natural gas, jet fuel, emissions, 
electric power, commodity derivatives, and futures. 
Source: https://www.investopedia.com/terms/i/intercontinentalexchange.asp  
40 Clean Dark Spread = Refers to the profit realized by a power generator (typically coal-fired generation plants) 
after paying for the cost of coal fuel and carbon allowances. 
41 Clean Spark Spread = ¢ƘŜ ǎǇǊŜŀŘ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǊŜƎǳƭŀǊ όƻǊ ΨŘƛǊǘȅΩύ ǎǇŀǊƪ ǎǇǊŜŀŘ Ƴƛƴǳǎ ǘƘŜ /h2 emissions cost for 
gas-fired power plants. This spread then represents the net revenue on power sales after gas costs and emissions 
allowance costs. An analogous spread for coal-fired generation plants is typically referred to as a clean dark spread 
or a dark green spread. 
42 Bark Spread refers to the cost of biomass versus the cost of energy leaving the plant when incorporating the 
renewable profile of biomass 
43 C2I = Parent company of HWF Phase III team member ACRE Investment Management LLC 
44 Climate Spread = The difference between the dark green spread and the spark green spread is known as the 

"Climate Spread". Source: https://en.wikipedia.org/wiki/Spark_spread 

https://www.theice.com/products/6747559/Carbon-Financial-Instrument-United-States-Future
https://www.theice.com/products/196/EUA-Futures-Options
https://www.investopedia.com/terms/d/derivative.asp
https://www.investopedia.com/terms/i/intercontinentalexchange.asp
https://en.wikipedia.org/w/index.php?title=Climate_Spread&action=edit&redlink=1
https://en.wikipedia.org/wiki/Spark_spread
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Carbon Offset Reduction Scheme for International Aviation (CORSIA) Projected Demand   

CORSIA is projected to be the largest global marketplace for carbon as the industry is looking to cap the 

emissions at 2020 levels. The industry is growing at 5 percent per annum.  Figure 16 indicates the 

projected demand for offsets assuming different scenarios. 

 

 

 

 

 

 

 

 

 

 

 

 

How Carbon Credits From a Forest Stand Are Created 

Table 22. Creating Carbon Credits from A Forest Stand 

 

 

 

 

 

 

 

 

 

 

 

Activity aŜŀƴǎ ƻŦ /ǊŜŀǘƛƴƎ ά/ŀǊōƻƴ /ǊŜŘƛǘέ 

Improved Forest Management 
Offset credits are issued for actual carbon stocks relative to 

baseline plus accrued growth 

 
The baseline reflects the most intensive timber management 

possible on the property and regional stocking averages. 

Avoided Conversion 
A conservation easement is placed on the property preventing 

conversion to non-forest land use, such as housing or agriculture. 

 
Offset credits are issued based on carbon that would have been 

emitted in conversion plus accrued growth. 

Afforestation/Reforestation 
Qualifying reforestation projects may be issued offset credits for 

carbon stored over time in newly-planted trees. 

Figure 16. CORSIA Emissions Offset Demand Projections  
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Carbon Components 

Carbon is measured in the following:   

ω [ƛǾŜ ŀōƻǾŜ ƎǊƻǳƴŘ όƛΦŜΦ ǘǊǳƴƪΣ ōǊŀƴŎƘŜǎ ŀƴŘ ƭŜŀǾŜǎύ 

ω [ƛǾŜ ōŜƭƻǿ ƎǊƻǳƴŘ Ǌƻƻǘǎ  

ω {ƻƛƭ όǊŜŦƻǊŜǎǘŀǘƛƻƴ ƻƴƭȅύ  

ω 5ŜŀŘǿƻƻŘ όƛΦŜΦ ƛƴ ŦŀƭƭŜƴ ǘǊŜŜǎύ 

ω [ƻƴƎ-term wood product (i.e. manufactured goods) 

 

Carbon is sold in Vintage Years like wine, in the year it was produced. Most carbon registries and 
standards require carbon to verified ex post facto (after the fact). Some registries issue tons to 
project ex ante (before the fact). Ex ante faces credibility concerns. Therefore, vintage years tends 
to relate to ex post facto.   

Mature Stands: Quantifying Integrated Forest Management (IFM) 

After initial carbon is determined, the next step is to analyze the future growth rate of the stand. 

If a stand is growing at 4% per year, the landowner must determine how much of the annual 

growth, he or she wants in carbon and how much they want to reserve for future timbering. The 

answer to this question will depend on the management objectives of the landowner and the 

need for future flexibility.  

 

 

 

 

 

 

 

 

 

 

 

For an IFM project, there are several ways to determine baseline. One such way as adopted by 
the California ARB is to compare how the stand compares to other similar stands in the same eco-
region using common practice. US Forest Inventory Analysis (FIA) provides common practice 
values for all the eco-regions in the US. If the stand is above the common practice values after 
modeling for change in stocks, then the project will have up front credits. From a landowner 
perspective, this is like a stewardship payment. 

Figure 17. Modelling Credits for IFM Project 
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For afforestation, where one starts counting, known as baseline, is from bare dirt (Figure 19). For 
an IFM project, there are several ways to determine where the baseline starts. One way, adopted 
by the California ARB is to compare how the stand compares to other similar stands in the same 
eco-region using common practice. US Forest Inventory Analysis (FIA) provides common practice 
values for all the eco-regions in the US. If the stand is above the common practice values after 
modeling for change in stocks, then the project will have up front credits. From a landowner 
perspective, this is like a stewardship payment. 

 

 

 

 

 

 

 

 

 

 

 

 

Under California ARB protocols, an avoided carbon project receives 9% of the current biomass 
stock every year for 10 years plus the annual growth. After year 10, the annual growth is the only 
thing that continues (Figure 20). 

Figure 18. Mature Stands: IFM Issuance of Credits 

Figure 19. Afforestation Value Determination 
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How Can Landowner Exit?   

In the California ARB market, if the 
legislation sunsets, the permanence 
of 100 years for each ton 
sequestered also sunsets. However, 
if a landowner wants to exit, the 
landowner can purchase their way 
out. The table illustrates a sliding 
scale of how many tons need to be 
replaced per ton sold at market 
price. 
 
Can Landowners Still Cut Timber? 

Yes, however, the landowner must maintain the project baseline. For example, with a project 

baseline of 100 metric tons, you could have several harvesting options.  

 

No. of Years Elapsed between 
Project Commencement & the 

Date of Termination Compensation Rate 

0 - 5 1.40 
6 - 10 1.20 
11 - 20 1.15 
21 - 25 1.10 
30 - 50 1.05 

50+ 1.00 

Figure 21. Timber Harvest Options For Maintaining Baseline Conditions 

Figure 20. Avoided Conversion Example for a Forest Carbon Project 
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The Carbon Process 

The Carbon calculation conversion process is illustrated in Figure 22.  It describes the process of 
converting biomass grown into a tradable commodity that has been independently verified by 
either a voluntary or compliance registry that requires ex post facto. 

What Is This Going to Cost the Landowner? 

Most project developers will include all the costs inside their portion of the credits. However, in 
the California Compliance Market, a landowner commits to the following schedule of monitoring 
and verification. 

¶ Annual reports of stock change (prepared by a registered professional forester based 
on growth and yield monitoring)  

¶  Every Sixth year, an on-site third-party verification  

¶ Every 12 years, a full re-inventory by a registered professional forester. 

Buffers and Reversals 

¶ Every project must contribute to a buffer reserve. Buffers are designed to cover 
unintentional reversals, such as flood, fire, tornado, etc.  

¶ The buffer is assigned during the verification process. Many factors go into determining 
the buffer percentage. A typical buffer is 20%.  

¶ Therefore, if 100 tons are sequestered and you have a buffer of 20%, then 20 tons go 
into the buffer account and the project can transact 80 tons.  

¶ Intentional Reversals are the liability of the landowner.   

If landowners harvest biomass that reverses the tons sequestered it is an example of an 
intentional reversal as opposed to an Act of God risk. 

Illustrative Income For Landowners  

What Kind of Income Can A Participating Landowner Expect? 

 

¢ƘŜ ǎƘƻǊǘ ŀƴǎǿŜǊ ƛǎΥ άLǘ ŘŜǇŜƴŘǎέΥ 

¶ On the stand (as in relation to how the baseline is determined).  

¶ On the growth rate of the stand.  

Figure 22. Forest Carbon Calculation Process 






















































































































































































































