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Pittsboro Board of Commissioners July 27, 2015 Meeting Agenda Item Information 
 

 
Dear Mayor Terry and Commissioners,  
 

In December of 2012, the Board of Commissioners signed a resolution of support for the Planning Tools for Pittsboro 
project with a stated interest in gaining information and recommendations on how to protect natural resources in Pittsboro 
through land use planning and policies. We have made a lot of progress on the project, thanks to your support and that of 
the Town staff. We are excited to share some of this information with you today.  

The Conservation Ordinance Review Committee has been meeting every other week for the past 6 months to 
develop recommendations for ordinance language to help protect high priority natural areas and tree canopy in the town 
and its extra-territorial jurisdiction. My presentation tonight will not be able to delve into all the details of these 
recommendations, but I hope to give you a sense of the tremendous effort this committee put forth to develop these 
recommendations. Catherine Deininger will be presenting more information at the August 3rd Planning Board Meeting, we 
hope that you will be able to attend this meeting to learn more about the committee’s recommendations. It will also be 
useful to set-up a work session to review the full scope of the ordinance recommendations; committee members could be 
present to answer questions.  

 
Items included in agenda packet:  
Summary documents for the following components of the Planning Tools for Pittsboro project:  

 Summary of the Natural Resource Conservation Ordinance for Pittsboro 

 Regulatory Strategies to Incorporate Green Infrastructure for North Carolina 

 Summary of the Biodiversity and Wildlife Habitat Assessment for Pittsboro, NC 

 Summary Report of Pittsboro, NC: Land Cover Change Analysis and Urban Tree Canopy Assessment 
To be handed out at meeting: 

 Recommendations for Implementing a Tree Protection Ordinance in the Town of Pittsboro 

 Recommendations for Implementing a Natural Resource Conservation Ordinance 
Submitted by: Catherine Deininger, Biocenosis; Brooke Massa, NC Wildlife Resources Commission 

 
 

Please feel free to contact me with any questions or concerns. 
 
Thank you, 

 
----- 
Brooke Massa 
Piedmont Land Conservation Biologist 
North Carolina Wildlife Resources Commission 
Cell: (919)630-3086, brooke.massa@ncwildlife.org 

mailto:brooke.massa@ncwildlife.org














































Regulatory Strategies to Incorporate Green Infrastructure 

for North Carolina  

The Urban & Community Forestry Program of the North Carolina Forest Service and the 

Nicholas Institute for Environmental Policy Solutions at Duke University 

Local governments must grapple with diverse challenges including aging infrastructure, population 

growth, rising demand for services, and development pressures. The traditional approach to addressing 

these challenges has been to build more grey infrastructure, which is the traditional hardscape providing 

services like stormwater management, and wastewater treatment. Green infrastructure provides a cost-

effective alternative that can assist local governments in providing the services needed by using natural 

landscape functionality, thus protecting a variety of environmental resources while increasing public 

health and the quality of life for residents.  
 

Though the use of green infrastructure is not new, improved understanding of the benefits of integrating 

new development with existing environmental features, resources, and functions, makes green 

infrastructure increasingly attractive to local governments.  There are a number of tools available to 

incorporate and encourage the use of green infrastructure in development, such as incentive programs for 

development and redevelopment
1
 or through land use regulations, such as ordinances and codes. This 

brief guide presents approaches for incorporating green infrastructure through legal mechanisms and 

catalogues a variety of existing resources available to North Carolina communities. This short guide is not 

intended to be a guide on the process of planning for green infrastructure. For such guidance, local 

government officials, planners, developers and community members can refer to The Green Infrastructure 

Center’s “Evaluating and Conserving Green Infrastructure Across the Landscape: A Practitioner’s Guide, 

North Carolina Edition” and/or the North Carolina Forest Service’s “A Quick Guide to Community 

Planning for Green Infrastructure.” 

Green Infrastructure 
Definitions for green infrastructure vary but in the broadest of terms, green infrastructure refers to the use 

of soil, vegetation and other natural landscape features to manage and provide environmental services, 

such as water treatment for stormwater runoff, air and water quality. The definition may be extended as “a 

strategically planned and managed network of wilderness, parks, greenways, conservation easements, and 

working lands with conservation value that supports native species, maintains natural ecological 

processes, sustains air and water 

resources, and contributes to the health 

and quality of life for America’s 

communities and people.”
2
 Because 

green infrastructure offers many 

environmental benefits, local 

governments may benefit economically 

and environmentally by incorporating 

green infrastructure practices that 

encompass both of these definitions to 

meet their local priorities and to direct 

development as best meets those 

priorities.  

 

                                                        
1
 A full review of options for incentive programs is beyond the scope of this guide. A good resource for case studies 

of other communities’ incentive programs is the US EPA’s “Green Infrastructure Case Studies: Municipal Policies 

for Managing Stormwater with Green Infrastructure.”   
2
 Benedict and McMahon, Green Infrastructure, 2006.  

Credit: Center for Neighborhood Technology; https://creativecommons.org/licenses/by-sa/2.0/legalcode. 

http://ncforestservice.gov/Urban/pdf/EvaluatingGreenIfrastructureNC.pdf
http://ncforestservice.gov/Urban/pdf/EvaluatingGreenIfrastructureNC.pdf
http://ncforestservice.gov/Urban/pdf/aquickguidetogiplanning.pdf
http://ncforestservice.gov/Urban/pdf/aquickguidetogiplanning.pdf
http://water.epa.gov/polwaste/green/upload/gi_case_studies_2010.pdf
http://water.epa.gov/polwaste/green/upload/gi_case_studies_2010.pdf
https://creativecommons.org/licenses/by-sa/2.0/legalcode


Regulatory Tools for Incorporating Green Infrastructure 
Ordinances and codes are the regulatory mechanisms available to local governments for land use and 

natural resource management. Though local governments in North Carolina have no preexisting grants of 

power, the General Assembly has made both general grants of power to cities and counties and specific 

grants of power to regulate other activities under certain special circumstances.  Cities and counties are 

generally allowed to “by ordinance define, regulate, prohibit, or abate acts, omissions, or conditions 

detrimental to the health, safety, or welfare of its citizens and the peace and dignity of the county; and 

may define and abate nuisances.”
3
  Other grants of authority are made to address specific issues, including 

the environmental impacts of development, and are found in other statutes.   

 

Many of the resources discussed here are written as separate ordinances but could also be modified to 

work in a unified development ordinance
4
 framework. Some of the ordinances are written as overlay 

ordinances, which are used to establish additional development requirements in specific areas of a 

community, such as environmentally sensitive areas. The additional requirements are superimposed over, 

or “overlay”, the base regulations already in place.  

Policy Options for Local Governments 
Individual communities have different needs and motivations when incorporating green infrastructure 

(e.g., urban stormwater runoff control, wildlife conservation, etc.). Thus, local governments may need to 

revise existing ordinances or even develop and adopt new ordinances and/or overlays to address their 

community’s particular needs and goals. Policy options for incorporating green infrastructure include 

ordinances that preserve or restore pre-construction conditions on development sites, and ordinances that 

direct development away from sensitive areas such as wetlands, streams, and significant natural resources. 

The resources reviewed below are model environmental ordinances specific to North Carolina 

communities and/or guidelines for evaluating and revising existing codes and ordinances to integrate 

green infrastructure practices. These tools must be modified and adapted by each community but they 

serve as a good starting point for incorporating green infrastructure through regulation.  

Preservation and Restoration of Pre-Construction Conditions 
Green infrastructure policies can function to reduce, control, and manage stormwater runoff from 

development, an issue that most local governments must address, as required by state and federal 

regulations. As a result, effective stormwater controls are an essential element of any comprehensive 

program to promote green infrastructure.  

Model Local Ordinances for Stormwater Regulation 
Many local governments in North Carolina are already required to adopt stormwater regulatory programs 

due either to the urbanizing nature of the community or its location near sensitive resources (e.g., 

impaired waters, coastal locations). As part of these regulatory programs, DENR collaborated with the 

University of North Carolina (NCSU) School of Government to develop several model stormwater 

ordinances that local governments can look to for guidance.   
 

 Phase II Stormwater Model Ordinance – This model ordinance was developed to meet requirements 

under the federal Clean Water Act for cities and towns that operate municipal separate storm sewer 

systems (MS4s) located in urbanized areas and serving a population of fewer than 100,000.
5
 The 

language includes performance standards that address quality, as well as the magnitude and rate of 

runoff.  

 

                                                        
3
 NC Gen Stat § 160A-174 (2014) for cities; NC Gen Stat § 153A-121 (2014 for counties.  

4
 A unified development ordinance is a comprehensive document that combines all regulatory elements (including 

traditional zoning and subdivision regulations, design guidelines, building codes, floodplain, stormwater and other 

environmental regulations, etc.) into one document. UDOs are often more streamlined and easier for stakeholders to 

use and understand as all standards and definitions are in one place.  
5
 33 U.S.C. § 1342(p).  

http://portal.ncdenr.org/web/lr/ms4-resources
http://portal.ncdenr.org/web/lr/ms4-resources


 Universal Stormwater Management Program Model Ordinance – The Universal Stormwater 

Management Program is a voluntary state program intended to streamline local government 

stormwater regulations. This model ordinance contains alternative regulations that, if adopted, will be 

deemed to meet the requirements for Clean Water Act Phase II communities as well as other state 

stormwater regulations.  
 

 Jordan Model Stormwater Ordinance for New Development – This model ordinance was developed 

for communities in the Jordan Lake watershed to comply with the Jordan Lake Nutrient Management 

Strategy. As such, it contains some of the most protective standards for controlling nitrogen and 

phosphorus discharges in stormwater runoff.  

Low Impact Development: A Guidebook for North Carolina 
The North Carolina Cooperative Extension published “Low Impact Development: A Guidebook for North 

Carolina” to provide technical guidance to local governments on incorporating the principles of low 

impact design (LID) to protect and conserve water resources and ecosystem services. The goals of LID 

are to conserve resources, minimize site impact, optimize water filtration, create areas for storage and 

treatment of stormwater runoff, and build the capacity for long term maintenance of installed 

infrastructure.
6
 The guidebook provides specific policy guidance for communities on how to review an 

LID stormwater management plan, procedures for communities to identify barriers to LID in their 

ordinances, options for adopting policies to promote LID, and information on best management practices 

for LID.  

Direct New Development Away from Sensitive Natural Resources 
Green infrastructure policy can also direct new development towards areas that will have less impact on 

natural resources, or to areas that already have existing infrastructure readily available. Local 

governments may wish to adopt ordinances that include floodplain protection
7
, stream setbacks, tree 

conservation areas, and even set asides for significant natural resources, such as habitat for sensitive 

species. Most of the stormwater ordinances mentioned previously contain some level of stream setbacks 

and regulate the types of activities that can occur in and along riparian buffers. The two model ordinances 

discussed below focus on different types of sensitive natural resources – significant natural resources 

(which may also include stream setbacks, depending on which resources included in the final ordinance) 

and tree protection. Other types of local codes that could be considered are conservation subdivision 

codes. A NC guide to conservation subdivisions is also reviewed below as well as a general resource on 

planning for greener practices in development.  

 

 Model Natural Resources Overlay Conservation Ordinance – This ordinance addresses 

degradation of significant natural resources from direct and cumulative development impacts. The 

measures are based on the best available science and designed to be tailored for a community’s 

specific needs. By creating an overlay, the most sensitive natural resources can be 

conserved/maintained while additional community growth is accommodated. 
8
 

 

 Model Tree Protection Ordinance – The Model Tree Protection Ordinance provides communities 

with guidance for retaining trees. Tree protection ordinances can mitigate some of the impact of 

development while also ensuring community benefits, such as increased property values, stormwater 

runoff management, cooling, and air quality. The model ordinance sets out a framework for local 

governments and stakeholders to follow in deciding how to protect trees in their communities.  

                                                        
6
 NC Cooperative Extension, “Low Impact Development: A Guidebook for North Carolina” at 1-3 to 1-4. 

7
 Pursuant to federal law, property owners cannot get flood insurance coverage unless the local government has 

adopted the federal minimums for flood plain protections 42 U.S.C. § 4002(b). Thus many communities have 

already adopted such regulations.  
8
 The Cape Fear Council of Government is adapting the Model Natural Resources Overlay Conservation Ordinance 

to the needs of North Carolina’s twenty coastal counties, which are subject to additional land use and resource 

management requirements under the state’s Coastal Area Management Act. 

 

http://portal.ncdenr.org/web/lr/universal-sw-program
http://portal.ncdenr.org/web/lr/universal-sw-program
http://portal.ncdenr.org/c/document_library/get_file?uuid=ffe7baeb-0668-4228-97b9-f6a63c45ea13&groupId=235275
http://www.ces.ncsu.edu/depts/agecon/WECO/lid/documents/NC_LID_Guidebook.pdf
http://www.ces.ncsu.edu/depts/agecon/WECO/lid/documents/NC_LID_Guidebook.pdf
http://www.ncwildlife.org/Portals/0/Conserving/documents/GGT/A%20Model%20Natural%20Resources%20Conservation%20Ordinance%20for%20North%20Carolina%20Communities_v.7.14.14.pdf


 Conservation Subdivision Handbook: A Guide for North Carolina Communities in the Use of 
Conservation Design for Land Use Planning – NCSU’s Forestry and Environmental Outreach 

Program and the NC Forest Service published this handbook to provide communities with 

subdivision guidelines that preserve open space, clustering homes to minimize development impacts. 

The handbook discusses the benefits of conservation subdivision regulations (also sometimes known 

as open space regulations) and includes model language for conservation subdivision regulations that 

communities can adapt to fit their needs.  

 Green Growth Toolbox – The Green Growth Toolbox provides resources for local governments and 

communities seeking to preserve natural resources and protect wildlife. Along with technical 

assistance and training, the Toolbox includes a handbook, conservation data for communities to 

assess their resources, and a variety of other tools for use in the planning process. Many of the 

resources discussed above are discussed in more detail in the Green Growth Toolbox Handbook.   

Auditing Tools for Incorporating Green Infrastructure 
In addition to passing new ordinances, local governments can also incorporate green infrastructure 

through revising and amending existing non-environmental resource codes that are relevant to green 

infrastructure. Subdivision codes, street and parking standards, landscape standards, etc. should all be 

assessed for opportunities to better accommodate green infrastructure practices. Both EPA and the Center 

for Watershed Protection provide assessment tools for local governments to use in this endeavor. 

EPA’s Water Quality Scorecard: Incorporating Green Infrastructure Practices at the 
Municipal, Neighborhood, and Site Scale 
EPA’s Water Quality Scorecard provides a comprehensive guide for local governments and stakeholders 

to follow, whether reviewing relevant codes to revise and/or remove or to identify opportunities to 

incorporate greener practices. The Scorecard is designed for a variety of settings—urban, suburban, or 

rural/urbanizing. It addresses reviewing a local government’s zoning ordinances, subdivision codes, street 

standards, parking standards, setbacks, height limitations, open space plans, and comprehensive plans.  

Center for Watershed Protection’s Better Site Design Guidebook and Codes & 
Ordinances Worksheet 
The Center for Water Protection’s Better Site Design: A Handbook for Changing Development Rules in 

Your Community identifies twenty-two (22) principles for creating policies that result in “environmentally 

sensitive, economically viable, and locally appropriate development.” The principles address a wide 

variety of development principles including street width and length, cul-de-sac design, use of vegetated 

open channels, parking ratios and parking standards, open space design and management, tree 

conservation, and conservation incentives.  
   

 
The North Carolina Forest Service is an equal opportunity employer. Its programs, activities and employment 
practices are available to all people regardless of race, color, religion, sex, age, national origin, disabilities, or 
political affiliation.   
 

  
Funding for this project was provided in part through the Urban & Community Forestry Program of the 
North Carolina Forest Service, Department of Agriculture and Consumer Services, in cooperation with 
the USDA Forest Service, Southern Region. 
 
 

 

http://content.ces.ncsu.edu/conservation-subdivision-handbook.pdf
http://www.ncwildlife.org/Conserving/Programs/GreenGrowthToolbox/DownloadHandbook.aspx
http://www.epa.gov/smartgrowth/water_scorecard.htm
http://www.cwp.org/
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Summary of the Natural Resource Conservation Ordinance for Pittsboro 
 

Clean water, clean air, and many native wildlife and habitats are vulnerable to improperly planned 
development.  Unique wildlife habitats are being fragmented and are disappearing in North Carolina and 
the Southeast.  This ordinance is intended to encourage 
conservation of the most sensitive wildlife habitats such 
as Cape Fear Shiner habitat, and provide for wildlife 
corridors between protected lands. Developers benefit 
from a local conservation district such as this ordinance 
proposes because they will be better advised and guided 
through the development process in areas with wetlands 
and other sensitive environmental features. This will lead 
to fewer permit delays and opposition from neighbors and the community. The ordinance can also be 
adapted as an optional type of development in exchange for a density bonus or other incentive. The 
language for the ordinance was developed by the N.C. Wildlife Resources Commission and the Duke 
University Nicholas Institute for Environmental Policy Solutions. 

How is the District Determined?  

The Natural Resources Conservation Overlay District (NRCO District) is designed to preserve and protect 
ecosystems while balancing the need for planned growth. This is accomplished by minimizing 
fragmentation, or separation, of significant natural resource areas, protecting upland habitats adjacent to 
waterways and water sources, maintaining plant and animal habitat diversity, and protecting unique 
environmental features identified in the landscape.  

The map of the recommended NRCO District of 
the Conservation Ordinance Review 
Committee is based on the Biodiversity and 
Wildlife Habitat Assessment relative 
conservation values 5 and above, as well as, 
the following significant natural resource 
areas: isolated wetlands, rare species streams, 
and hunting buffers along game lands. In 
addition, the overlay includes a 2000 foot Haw 
River Protection Area, as recommended in 
Pittsboro’s Land Use Plan and 300 foot wildlife 
corridors along Robeson Creek and Camp 
Creek. Seven conservation hubs were 
identified in the overlay district: 1) Water 
Supply Area that protects Brooks Creek 
watershed that drains to Pittsboro drinking 
supply above the Bynum Dam on the Haw 
River, 2) Haw River Wilderness the remnant of 
the Pittsboro Wilderness Natural Area that is 
not directly impacted by planned roads, 3) 
Robeson Creek Slopes that includes a Natural 
Area and highly erodible slopes, 4) Stinking 
Creek: includes high quality and rare Dry-
Mesic Oak-Hickory Forest (Piedmont 

Cape Fear Shiner 
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Subtype), 5) Camp Creek Headwaters that protects the headwaters of the only tributary of Robeson Creek 
watershed that has a ‘good aquatic life’ water quality rating, 6) Robeson Creek Headwaters that protects 
headwaters of the primary watershed in Pittsboro, which is an impaired creek, and 7) Lessler Forest that 
protects a Natural Area of high rating with known occurrences for hardpan forest and the special concern 
species, four-toed salamander.  

The following five steps were taken to draft the recommended NRCO District: 
1. Conducted a Pittsboro Community Conservation Survey to rank conservation priorities, 
2. Compiled natural resource data and completed a Biodiversity and Wildlife Habitat Assessment 

(BWHA), 
3. Presented survey and BWHA results to town staff, 
4. Formed an advisory committee, the Conservation Ordinance Review Committee (CORC), 
5. Obtained majority consensus from CORC on a NRCO District. 

 

A brief description for each step follows. 

1.  Conducted a Pittsboro Community Conservation Survey to rank conservation priorities 
An online survey was conducted in June 2014 to create a framework to rank potential conservation areas 
within the town of Pittsboro and its extraterritorial jurisdiction (ETJ). Invitations to participate in the 
survey were distributed via community listservs: Chatham Conservation Partnership (CCP), Chatham 
Chatlist, Bynum Neighbors and Facebook pages for CCP, Town of Pittsboro, Haw River Assembly, 
Abundance Foundation, and Pittsboro Matters. 208 responses to the survey were collected with 52% 
coming from residents of Pittsboro and 60% considering Pittsboro to be their hometown. The seven 
natural resource goals listed ranked in the following order from most to least valuable to survey 
respondents: water quality, natural heritage, forestry and tree protection, wildlife habitat, farmland, 
culture and history, and recreation lands.  

2.  Compiled natural resource data and completed a Biodiversity and Wildlife Habitat Assessment 
Natural resource areas that were found within Pittsboro’s ETJ include:  

 Natural Heritage Program Natural Areas:  Pittsboro Wilderness, Haw River Levees and Bluffs, 
Robeson Creek Depression and Hardpan, Robeson Creek Slopes, and the Lessler Montmorillonite 
Forest. 

 Highly Erodible Slopes: Slopes 25% and greater with highly erodible soils (with RUSLE k-factor 
of .49 and greater) 

 Isolated Wetlands: located using Chatham County’s high confidence wetlands layer (hydric soils, 
100 year floodplain, and National Wetland Inventory) and outside of the 50 foot buffer of USGS 
streams and soil streams. 

 Hunting Safety Buffer: 150-yard buffer width around boundaries of N.C. Wildlife Resources 
Commission game lands. 

 Rare Species Streams: Soil streams and USGS streams that drain to Threatened and Endangered 
species habitat (i.e., Cape Fear Shiner). 

 BWHA Layers: See Summary of the Biodiversity and Wildlife Habitat Assessment for Pittsboro, NC 
for a description of the BWHA results and data layers.  

 
3.  Presented survey and BWHA results to town staff 
Based on results of the survey and BWHA, the town staff recommended: 

 Use BWHA relative conservation values of 5 and above as a starting point to determine a NRCO 
District, 

 Include the 2000 foot buffer on the Haw River recommended in Pittsboro Land Use Plan, and, 
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This ordinance 
can also be 

adapted as an 
optional type of 
development in 
exchange for a 
density bonus 

or other 
incentive. 

 

 Form a Conservation Ordinance Review Committee to develop recommendations for the town to 
consider on the Natural Resource Conservation Ordinance and a Tree Protection Ordinance.  

4.  Formed an advisory committee, Conservation Ordinance Review Committee (CORC)  
Formed with representatives from the Board of Commissioners, Planning Board, Recreation and Parks 
Board, Chatham Co. Extension Service, a certified forester, Pittsboro Business Association, Chatham Park, 
and Grand Trees of Chatham. The committee met 12 times between December 2014 and June 2015. 

5. Obtained majority consensus from CORC on a NRCO District 
Evaluated a NRCO District based on the conservation goals. The recommended district covers less than 
42% of Pittsboro’s ETJ.  

 
To download maps of each natural resource layer of the Recommended Natural Resource Conservation 
Overlay District for Pittsboro or to review recommendations of the CORC visit the Chatham Conservation 
Partnerships wikispace: http://www.chathamconservation.wikispaces.com. 

 

What is required for development proposals within the District? 

Persons proposing a non-exempt development project need to have a site survey 
conducted by a qualified biologist to delineate the presence of significant natural 
resources on the parcel. Please Note: If the developer is also in the process of 
obtaining a wetland delineation for a federal or state permit, the same biologist 
can conduct the site survey required in the ordinance. 

If significant natural resources are determined to be on the parcel, then the 
ordinance requires a conservation area to be set aside (see Diagram 1): 

 The Conservation Ordinance Review Committee is recommending that up 
to, but not exceeding, 50% of the tract must be conserved only if 
significant natural resources are confirmed by the site survey on 50% or 
more of the parcel. 

 If less than 50% of the parcel is comprised of significant natural resources as confirmed by the site 
survey, then that proportion of significant natural resource area is conserved. 

o For example if 25% of the parcel is confirmed to contain significant natural resources then 
only 25% of the parcel needs to be conserved.  

 An alternative scenario to consider would be for 35% of the tract to be conserved only if 
significant natural resources are confirmed by the site survey on 35% or more of the parcel. 
Conserved areas beyond 35% can be incentivized through the use of a density bonus. 

 Natural resource management activities must be identified that will maintain the quality of the 
natural resources in the conservation area. 

 If development impacts cannot be avoided to certain areas that contain significant natural 
resources, an equal area must be conserved elsewhere on the parcel.  

The ordinance also limits impervious surfaces in the parcel. The Conservation Ordinance Review 
Committee is recommending that impervious surface areas are limited to 15-25% over the entire tract. 

What can developers do if they cannot meet the requirements of the District? 

If the ordinance is optional in exchange for a density bonus or other incentive, the developers can choose 
not to implement a conservation development. If conservation development is required within the 
district, developers may request a variance from the town.  The town will evaluate the merits of the 
variance request. 

http://www.chathamconservation.wikispaces.com/
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No ‘significant natural resources’ 

were identified by the site 

survey in this area. 

Areas where Significant Natural 

Resources were 

Areas where Significant Natural 

Resources need to be 

conserved 

Areas where Significant Natural 

Resources are of the highest 

priority. 

Legend 
Maximum Conservation Scenario:  More than 50% of the parcel is identified as 
containing significant natural resources by the site survey. Only 50% of the 
parcel needs to be in conservation. 

Other Conservation Scenarios: Less than 50% of the parcel is identified by the site 
survey as containing significant natural resources; the extent of significant natural 
resources on the parcel needs to be conserved. 

A 

B 

Explanation of the Scenarios 

These parcels in the Natural Resources Conservation District 

have had the required site survey by a qualified biologist. 

A. This site survey has identified that > 50% of the parcel 

is comprised of ‘significant natural resources’.  A 

maximum of 50% of the parcel is required to be 

conserved and this area needs to include the highest 

priority resources. 

B. This site survey identified that only 25% of the parcel 

is comprised of ‘significant natural resources’.  Only 

25% of the parcel is required to be conserved. 

 

Diagram 1. A visual representation of the District conservation area requirement 
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Summary of the Biodiversity and Wildlife Habitat Assessment  
for Pittsboro, NC 

The Biodiversity and Wildlife Habitat Assessment (BWHA) is a method for compiling and prioritizing 
conservation data in order to identify essential high-quality natural resources required to maintain 
healthy ecosystems. The tool helps highlight areas of significant natural resources. The BWHA conducted 
for the Town of Pittsboro follows the methodology outlined in the Comprehensive Conservation Plan for 
Chatham County, Appendix E-Methods: Conservation Ranking and Analyses 
(www.chathamconservation.wikispaces.com). The Chatham BWHA is modeled after the assessment used 
in the N.C. Conservation Planning Tool. The primary goals of this assessment are the preservation of 
aquatic and terrestrial habitats, landscape function, and connectivity. The result of the assessment is a 
map that represents the highest priority areas for conservation of wildlife habitat and biodiversity. 

Conservation Layers and Assessment Map 
The BWHA is a geographic information systems (GIS) map layer that is a composite of 30 x 30 meter pixel 
grid comprised of 8 conservation layers categories and a impervious surface category. Each layer 
included has a 
conservation value and 
has been ranked on an 
ordinal scale from 1 to 10 
representing areas with a 
moderate to high 
conservation value. A 
description of each layer 
and its relative 
conservation value is 
provided in a table on the 
next page. The relative 
conservation value is 
based on resource rarity 
and distinctiveness; 
resource function; and 
data precision, accuracy, 
and completeness. In 
addition to conservation 
layers, impervious surface 
layers were included with 
a ranking of (-1) to reflect 
negative impacts on 
biodiversity and wildlife 
habitat. Detailed 
information about the data 
used, the conservation value ranking, and methods used for the BWHA can be found in N.C. Conservation 
Planning Tool, Chapter 4: Biodiversity/Wildlife Assessment (www.conservationtool.nc.gov). 
 
 

http://www.chathamconservation.wikispaces.com/
http://www.conservationtool.nc.gov/
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Table 1 Ranking of Conservation Layers for BWHA for Pittsboro 

Category Value Individual	Input	Layers

10
NHPNA	-	National	or	State	

Significance

8 NHPNA	-	Regional	Significance

6 NHPNA	-	Local	Significance

5 EOs	-	High	ranking

4 EOs	-	Other

Guilds 10-1
Landscape	Habitat	Indicator	(LHI)	

Guilds

Watersheds 7
Streams	-	Rare	Species	(Priority	

Watersheds)

7/9 BioClass	-	benthos:	Excellent	/	Good

7/9 BioClass	fish:	Excellent	/	Good

1 Streams	-	USGS

1 Streams	-	Soil	Streams

5 Wetlands	-	High	Confidence

3 Wetlands	-	Medium	Confidence

Important	bird	

areas
2 Important	Bird	Areas	(IBAs)

3 Hardwood	Forest	Blocks	75	acres+

5 Hardwood	Forest	Blocks	500	acres	+

4 Floodplain	Forests

Managed	Areas 4 Conservation	Lands	(No	Buffer)

(-1)
Impervious	surface	above	20%	(land	

use/cover)

99	(-1) Roads

99	(-1) Buildings

Rare	species	and	

high	quality	

communities

Streams

Wetlands

Forest

Impervious	

surface

Date

	10/2014

	10/2014

	10/2014

	10/2014

Oct-14

2013

	1/2014

2012

2012

2007

2010

2010

2010

2014

2011

2011

2011

Oct-14

2011

2014

2011

Description

Based	on	NCNHP's	most	current	analysis	of	conservation	priorities	for	the	

NC	Piedmont;	Guilds	represent	groups	of	indicator	wildlife	species	that	

rely	on	unfragmented	habitat	and	are	closely	associated	with	particular	

habitats.

Based	on	NCNHP	data	-	12-digit	HUCs	in	which	federal-	and	state-listed	

rare	species	are	known	to	occur;	USGS	stream	segments	buffered	by	200	

and	soil	streams	by	buffered	by	50	ft.	that	intersect	with	HUCs	'

Based	on	USGS	blue-line	streams;	streams	buffered	by	100'

Based	on	digitized	streams	from	Chatham	soil	survey	maps	(NRCS	2005);	

verified	by	soil	scientist;	streams	buffered	by	50'

Based	on	union	of	NWI,	Chatham	soils	data	(NRCS	2005	-	hydric	soils	and	

"wet	spots"),	and	flood	hazard	areas;	depicts	high	likelihood	for	wetland	

habitat

Based	on	Chatham	soils	data	(NRCS	2005)	-	Riverview	map	unit	(not	

included	in	High	Confidence	Wetlands);	verified	by	soil	scientist;	depicts	

moderate	likelihood	for	wetland	habitat	based	on	soils

Based	on	Audubon	Important	Bird	Areas	(IBA)	data	to	depict	areas	vital	to	

birds	and	other	biodiversity

Deciduous	forests	blocks	defined	by	the	National	Land	Cover	Data	(NLCD)	

that	are		≥		75	acres.

Deciduous	forests	blocks	defined	by	the	NLCD	that	are		≥		500	acres.

Select	all	forest	defined	by	the	NLCD	that	are	within	the	

PBO_floodplain.shp

Based	on	NCNHP	data	for	Managed	Areas	(MAREAs)	;	not	buffered	with	a	

1/4	mile	as	in	the	CCP

Based	on	NLCD	2011	impervious	surface	data

Based	on	Chatham	centerline	data	with	addition	of	US15-501	expansion;	

roads	buffered	by	15	feet	each	side	(30	feet	total)

Based	on	building	footprints	digitized	from	2007	aerial	photos	for	Risk	

Assessment	by	NC	Dept.	of	Environmental	Management	(NCDEM)

	NC	Natural	Heritage	Program	(NCNHP)	data	-		Natural	Heritage	Areas	-	

includes	terrestrial	and	aquatic	NHAs;	based	on	NCNHP	data	in	the	NC	

Conservation	Planning	Tool	(NCCPT)

Based	on	NCNHP	data	in	the	NCCPT-	locations	of	Element	Occurrences	

(EOs)	(rare	or	protected	species,	high	quality	communities,	and	animal	

assembledges);	high	ranking	includes	overlapping	EOs,	those	with	Global	

(G1/G2)	and	State	ranks	(S1/S2),	and	those	considered	current	(and	last	

observation	less	than	30	years	ago)	and	remaining	EOs	ranked	as	other.	

Based	on	NC	Department	of	Water	Quality	(DWQ)	hydrography	and	

bioclassification	(benthic	and	fish)	as	of	2012;	stream	segments	buffered	

by	100'

 
 
For further information on the BWHA for Pittsboro or to download a map of the assessment visit the 
Chatham Conservation Partnerships wikispace: http://www.chathamconservation.wikispaces.com 

http://www.chathamconservation.wikispaces.com/
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Summary Report of Pittsboro, NC:  Land Cover 
Change Analysis and Urban Tree Canopy Assessment  

 

	  

	  Trees, and their natural environment, 
provide many economic, 

environmental, and social benefits to 
the people and communities around 

where they grow. 

Introduction  
As	  Pittsboro	  grows,	  and	  land	  use	  changes,	  it	  is	  
important	  to	  guide	  these	  changes	  to	  reduce	  impact	  
on	  the	  forest	  and	  the	  services	  that	  it	  provides.	  Land	  
use	  planners	  can	  determine	  the	  impact	  of	  
development	  options	  on	  their	  existing	  resources	  
using	  the	  planning	  tools	  provided	  by	  this	  project.	  	  

	  
The	  increasing	  accessibility	  of	  tools	  for	  local	  government	  
planners,	  such	  as	  canopy	  assessments,	  provides	  previously	  
unavailable	  information	  to	  determine	  the	  effect	  of	  a	  proposed	  
landscape	  change.	  	  Data	  that	  describes	  the	  existing	  land	  cover	  
and	  how	  it	  functions	  to	  manage	  air	  and	  water	  quality	  and	  the	  
economic	  value	  of	  those	  services,	  can	  now	  be	  included	  in	  the	  
costs	  and	  benefits	  of	  any	  planning	  process.	  	  This	  can	  help	  
ensure	  that	  the	  priorities	  and	  values	  of	  the	  entire	  community	  
are	  addressed.	  

	  

 
The	  economic,	  environmental,	  and	  social	  value	  of	  natural	  resources	  can	  be	  easy	  to	  overlook	  when	  
making	  land-‐use	  decisions.	  	  But,	  just	  as	  the	  gray	  infrastructure	  of	  roads,	  bridges,	  power	  lines,	  pipelines,	  
and	  sewer	  systems	  are	  planned,	  so	  should	  the	  supporting	  and	  surrounding	  green	  infrastructure	  of	  
trees,	  water,	  soil	  and	  working	  lands	  for	  forestry	  and	  agriculture.	  	  Residents,	  businesses,	  and	  local	  
governments	  all	  benefit	  when	  planners	  facilitate	  development	  in	  ways	  that	  reduces	  development	  
impacts	  on	  the	  landscape.	  
	   	  
The	  work	  of	  the	  natural	  landscape	  can	  be	  accurately	  measured	  and	  converted	  into	  an	  economic	  
equivalent	  called	  an	  ecosystem	  service.	  	  Ecosystem	  services	  are	  those	  positive	  benefits	  nature	  provides	  

ECONOMIC	   ENVIRONMENT	   SOCIAL	  

 

Good land management 
decisions recognize the 

interdependence of healthy 
people, strong economies, 

and vibrant, intact and 
biologically diverse 

landscapes	  
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us,	  generally	  for	  free,	  that	  are	  essential	  for	  a	  thriving	  community.	  	  They	  include	  clean	  air	  and	  water,	  
recreational	  opportunities,	  beautiful	  vistas,	  natural	  heritage	  sites,	  and	  stormwater	  remediation	  as	  well	  
as	  healthy	  foods	  and	  places	  to	  rest	  the	  soul	  and	  recuperate.	  

	  
When	  ecosystem	  services	  are	  disturbed	  by	  
development,	  unanticipated	  changes	  can	  occur	  in	  the	  
natural	  functions	  of	  the	  land.	  	  But,	  if	  land	  planning	  begins	  within	  the	  context	  of	  a	  local	  ecological	  
system,	  development	  can	  be	  channeled	  into	  the	  most	  suitable	  areas,	  while	  environmental	  functions	  are	  
protected,	  saving	  money	  and	  energy.	  
	  
Technical Report Specifics 

The	  technical	  report,	  Pittsboro,	  NC:	  Land	  Cover	  Change	  Analysis	  and	  Urban	  Tree	  Canopy	  Assessment,	  	  is	  a	  
valuable	  reference	  document	  for	  the	  Pittsboro	  community	  and	  provides	  the	  following	  resources	  for	  
planning:	  

! A	  description	  of	  the	  geographic	  information	  
system	  (GIS)	  data	  sets	  assembled	  for	  the	  
project	  

! The	  methodology	  used	  to	  convert	  aerial	  
imagery	  into	  land	  cover	  types	  

! A	  description	  of	  the	  engineering	  and	  
scientific	  formulas	  used	  to	  analyze	  the	  data	  

! Ecosystem	  services	  calculations	  
! A	  description	  of	  the	  technical	  analysis	  

methods	  used	  
	  

In	  addition	  to	  producing	  a	  written	  report,	  the	  ecological	  assessment	  completed	  by	  Global	  
Ecosystem	  Center	  resulted	  in	  a	  GIS	  dataset	  that	  includes:	  

! Georeferenced	  (spatial)	  data	  extracted	  from	  satellite	  and	  aerial	  imagery,	  as	  well	  as,	  information	  
describing	  the	  area’s	  soil,	  water	  and	  air	  which	  is	  available	  from	  government	  agencies.	  	  

ECOSYSTEM SERVICES PROVIDED BY TREES and the NATURAL ENVIRONMENT 
 
Air	  pollution:	  	  Trees	  and	  vegetation	  capture	  particulate	  matter	  and	  gases	  such	  as	  ozone,	  sulfur	  and	  
nitrogen	  dioxides	  and	  carbon	  monoxide.	  	  Large	  healthy	  trees	  greater	  than	  30	  inches	  in	  diameter	  remove	  
approximately	  70	  times	  more	  air	  pollution	  annually	  (3	  lbs/yr)	  than	  small	  healthy	  trees	  less	  than	  3	  inches	  
in	  diameter	  (0.04	  lbs/yr).	  	  	  
	  
Carbon	  storage:	  	  All	  plants	  use	  carbon	  for	  building	  cells	  and	  growing,	  keeping	  the	  carbon	  stored	  as	  long	  as	  
the	  plant	  is	  intact.	  	  Large	  healthy	  trees	  greater	  than	  30	  inches	  in	  diameter	  sequester	  approximately	  90	  
times	  more	  carbon	  than	  small	  healthy	  trees	  less	  than	  3	  inches	  in	  diameter	  yearly.	  	  Large	  trees	  also	  store	  
approximately	  1000	  times	  more	  carbon	  than	  small	  trees,	  over	  their	  lives.	  
	  
Water	  quality	  and	  stormwater	  mitigation:	  	  Trees	  and	  	  
vegetation	  intercept	  water	  physically,	  slowing	  	  
stormwater	  flows.	  	  This	  reduces	  flooding	  and	  allows	  water	  
to	  infiltrate	  into	  the	  ground	  for	  groundwater	  recharge.	  
 
The Effects of Urban Trees on Air Quality, David 
J. Nowak, USDA Forest Service, Syracuse, NY 2002  
 
 
 

 

What is GIS?  A geographic information 
system (GIS) integrates hardware, software, 

and data for capturing, managing, analyzing, 
and displaying all forms of geographically 

referenced information. 

GIS allows us to view, understand, question, 
interpret, and visualize data in many ways to 
reveal relationships, patterns, and trends, in 

the form of maps (www.esri.com). 

 



June 2014 Summary Report 3 

! Landsat	  imagery	  (NASA	  satellite)	  that	  has	  been	  classified,	  using	  the	  USGS	  methodology,	  to	  National	  
Land	  Cover	  Data	  (NLCD)	  standards	  for	  the	  year	  2013.	  

! High-‐resolution	  aerial	  imagery	  from	  the	  National	  Agricultural	  Imagery	  Program	  that	  has	  been	  
classified	  at	  3	  meter	  resolution	  for	  the	  ETJ	  and	  1	  meter	  resolution	  inside	  the	  Town	  limits.	  

! Canopy	  assessment	  data	  is	  merged	  with	  Pittsboro’s	  zoning	  data	  provided	  by	  the	  Town	  and	  
Chatham	  County.  

Robeson Creek Scenario  
When	  ecological	  units,	  such	  as	  
watersheds,	  organize	  the	  landscape	  
the	  impact	  of	  development	  can	  be	  
better	  seen	  and	  more	  effectively	  
planned.	  	  For	  a	  local	  example	  in	  
Pittsboro,	  NC,	  consider	  the	  Robeson	  
Creek	  watershed.	  	  With	  
development	  that	  takes	  into	  
account	  green	  infrastructure	  of	  
trees,	  water,	  soil	  and	  working	  lands	  
for	  forestry	  and	  agriculture,	  it	  is	  
possible	  for	  the	  Robeson	  Creek	  
watershed	  to	  maintain	  the	  natural	  
benefits	  of	  the	  system	  to	  clean	  
water,	  and	  to	  ultimately	  meet	  the	  
Total	  Maximum	  Daily	  Load	  (TMDL)	  
requirements	  of	  the	  EPA.	  	  The	  
ecosystem	  services	  provided	  by	  the	  
green	  infrastructure	  reduce	  the	  
required	  expenditures	  necessary	  
for	  the	  community.	  	  Otherwise,	  man-‐made	  gray	  infrastructure	  must	  be	  built	  and	  maintained	  to	  provide	  
the	  same	  services.	  
	  
A	  scenario	  of	  the	  existing	  Robeson	  Creek	  watershed	  which	  currently	  only	  has	  3%	  impervious	  surfaces	  
was	  modeled	  to	  calculate	  20%,	  30%,	  and	  40%	  changes	  in	  land	  cover	  from	  forest	  to	  impervious	  surfaces	  
such	  as	  rooftops,	  roads,	  and	  parking	  lots.	  	  These	  three	  scenarios	  provide	  a	  context	  for	  considering	  the	  

impact	  of	  different	  degrees	  of	  
change.	  	  At	  the	  present	  time	  
78%	  of	  Robeson	  Creek	  
watershed	  that	  is	  within	  
Pittsboro’s	  ETJ	  is	  forested.	  	  
The	  results	  of	  the	  ecosystem	  
service	  analysis	  of	  the	  
Robeson	  Creek	  scenario	  are	  
given	  in	  the	  table	  on	  the	  next	  
page.	  	  In	  addition	  to	  showing	  
the	  decrease	  in	  annual	  
pounds	  of	  air	  pollution	  and	  
cubic	  feet	  of	  stormwater	  
stored,	  the	  table	  shows	  the	  
corresponding	  decrease	  in	  
money	  saved	  by	  the	  
community	  when	  forestland	  

Watershed in 2012:  An increase of 20% in impervious surface 
would be like adding to the Robeson Creek watershed: a 4-lane 
divided highway with shoulders (66’ total width) 395 miles long 
(from Morehead City to Asheville); a 30% increase, 595 miles 
(from Raleigh to Orlando, FL); 40%, 790 miles (Raleigh to 
Portland, ME). 	  

40% increase = 6,798 acres 
30% increase = 5,217 acres 
20% increase = 3,636 acres 

The area of the 
Robeson Creek 
Watershed impacted if 
covered completely 
by impervious 
surfaces.  
 
Development in 
neighboring Chapel 
Hill has as much as 
70% impervious 
surface through its 
traditionally designed 
developments, with 
the associated access 
roads and other 
infrastructure.	  
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is	  replaced	  with	  an	  equal	  area	  of	  impervious	  surfaces.	  	  For	  instance	  replacing	  40%	  forestland	  in	  the	  
watershed	  with	  rooftops,	  roads,	  and	  parking	  lots,	  results	  in	  only	  approx	  63	  million	  cubic	  feet	  of	  
stormwater	  being	  saved	  which	  is	  40	  million	  cubic	  feet	  less	  than	  what	  was	  saved	  before	  the	  trees	  were	  
removed.	  	  Also	  40%	  trees	  removal	  results	  in	  an	  annual	  loss	  of	  approximately	  $42	  million	  to	  the	  
community	  of	  combined	  stormwater	  storage	  and	  air	  pollution	  removal	  services.	  

*Based on the Urban Hydrology of small Watershed model (TR-55) for stormwater runoff and the Urban Forest 
Effects (UFORE) for air pollution and carbonsee technical report for more information. 
	  
Though	  a	  planning	  process	  that	  includes	  the	  goal	  of	  
preserving	  the	  function	  of	  the	  natural	  system	  as	  green	  
infrastructure	  it	  is	  possible	  to	  maintain	  the	  important	  
ecosystem	  services	  that	  this	  natural	  system	  provides.	  	  Again,	  
the	  technical	  report	  and	  ecosystem	  analysis	  data	  can	  help	  
guide	  	  decision-‐makers	  in	  the	  Town	  of	  Pittsboro	  in	  
identifying	  important	  green	  infrastructure	  resources	  and	  
provides	  measures	  to	  evaluate	  the	  value	  of	  the	  services	  they	  
provide	  the	  community.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
 

 
Funding for this project was provided in part through the Urban & Community Forestry Program of 
the North Carolina Forest Service, Department of Agriculture and Consumer Services, in 
cooperation with the USDA Forest Service, Southern Region.	  	  	  	  

The	  North	  Carolina	  Forest	  Service	  is	  an	  equal	  opportunity	  employer.	  Its	  programs,	  activities	  and	  
employment	  practices	  are	  available	  to	  all	  people	  regardless	  of	  race,	  color,	  religion,	  sex,	  age,	  national	  
origin,	  disabilities,	  or	  political	  affiliation.	  

Pittsboro ETJ Ecosystem Analysis Scenario for Robeson Creek Watershed 
15,809 acres Trees 

acres 
Air Pollution Removal Carbon (tons stored) Stormwater 
Lbs/year Value $ Total Per Year    Saved (ft3) Value @ $3/ft3 

Pittsboro – ETJ 2012 12,054 1,171,202 3,252,285 518,698 4,038  102,936,155 $308,808,465 
Impervious 20%   8,885    863,263 2,397,175 382,319 2,976    89,442,649 $268,327,947 
Impervious 30%   7,304    709,657 1,970,632 314,290 2,447    76,632,358 $229,897,074 
Impervious 40%   5,723    556,052 1,544,088 246,262 1,917    62,799,572 $188,398,716 

This report is a summary, of the technical report, Pittsboro, NC: Land Cover Change Analysis and 
Urban Tree Canopy Assessment, that was completed in 2013 by Global Ecosystem Center to 

demonstrate how the forest provides a valuable resource for the Town of Pittsboro as part of the 
Planning Tools for Pittsboro Project. 

 
The	  NC	  Forest	  Service	  Urban	  &	  Community	  Forestry	  with	  help	  from	  the	  Chatham	  Conservation	  Partnership	  
obtained	  funding	  in	  2013	  through	  the	  Federal	  Forestry	  Service	  Redesign	  Program	  for	  natural	  resource	  planning	  
in	  Pittsboro.	  	  Like	  many	  of	  the	  rural	  communities	  surrounding	  the	  Research	  Triangle	  Park,	  Pittsboro	  is	  facing	  
intense	  development	  pressures	  threatening	  their	  natural	  resources.	  	  Planning	  tools	  such	  as	  this	  ecosystem	  
analysis	  technical	  report	  are	  tailored	  to	  Pittsboro	  for	  use	  the	  town	  to	  prioritize	  and	  protect	  their	  natural	  
resources.	  The	  planning	  tool	  development	  process	  for	  Pittsboro	  will	  be	  documented	  in	  a	  case	  study	  that	  can	  be	  
used	  to	  transfer	  the	  process	  to	  other	  rural	  communities	  
	  
Summary	  Report	  was	  written	  and	  edited	  by	  the	  following:	  	  
Nancy	  Stairs,	  North	  Carolina	  Forest	  Service; 	  
Brooke	  Massa,	  North	  Carolina	  Wildlife	  Resource	  Commission;	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Catherine	  Deininger,	  Biocenosis	  LLC;	  and	  	  
Gary	  Moll,	  Global	  Ecosystem	  Center.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	   	  
	  

For	  further	  information	  or	  to	  download	  a	  copy	  of	  this	  summary	  report	  or	  the	  technical	  report,	  
Pittsboro,	  NC:	  Land	  Cover	  Change	  Analysis	  and	  Urban	  Tree	  Canopy	  Assessment,	  visit	  the	  
Chatham	  Conservation	  Partnerships	  wikispace:	  www.chathamconservation.wikispaces.com	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

 

American Forests estimates that 
trees in the nation’s metropolitan 

areas contribute $400 billion in 
stormwater retention by 
eliminating the need for 

expensive stormwater facilities. 




