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Abstract 
 

A Watershed Protection Audit of Development Policy in  
Raleigh, North Carolina 

 
The city of Raleigh, North Carolina, is growing by leaps and bounds. In July 2007, it became the 
50th largest city in the country, and city planners estimate that the population of Raleigh may 
grow more than 70 percent by the year 2030. This growth has already begun impacting the 
environment, as air and water quality declines and water supply and wastewater treatment 
centers seek new ways to build capacity. Recent drought conditions have exacerbated water 
pollution and low water supply issues, and Raleigh is struggling to implement policies that 
address state-mandated pollution prevention. City planners are beginning to reconsider previous 
development patterns and policies. In August 2007, city managers kicked off the City of Raleigh 
Comprehensive Plan revision process, in order to create a new policy framework that fosters 
greater environmental protection.    
 
Watershed protection maintains environmental quality by filtering air and water pollutants, 
protecting wildlife habitat, mitigates flood hazards and reduces strain on treatment facilities. This 
project incorporates principles of smart growth and watershed management to develop a new 
auditing tool that evaluates how well development policies contribute to watershed protection. 
This tool uses a checklist, based on indicators or characteristics of watershed protection, to 
identify strengths and weaknesses in development policies. An analysis of Raleigh’s 
development policies, based on preliminary results from this watershed protection audit, 
indicates that current policies do not sufficiently address watershed protection.  
 
A more extensive analysis, completed by the city over a longer time period, would identify 
specific areas of concern and gaps in policy implementation or enforcement. This project also 
outlines steps for the future use of this tool in Raleigh, discusses the information necessary to 
implement this audit, and outlines the challenges that will need to be addressed during the audit 
and the implementation of new policies. 
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Introduction 
 

Setting 
In July 2007, Raleigh, North Carolina, pushed ahead of Wichita, Kansas, to become the 

50th largest city in the country, with an estimated population of 374,320, according to January 

2008 population estimates from the Raleigh Planning Department’s Growth Management 

Division.1 This is an increase of four percent over estimates for 2006, an increase of more than 

50,000 people since 2004, and a surge of more than 33 percent since the 2000 census, according 

to the 2008 City of Raleigh ETJ Extension Report. The number jumps to more than 405,000 in 

2008 when the population within the city’s extraterritorial planning and zoning jurisdiction (ETJ) 

is included. These estimates indicate that Raleigh is now the ninth largest city in the South. 

Indeed, many cities throughout North Carolina are experiencing rapid population growth. While 

this is great news for a region that has continued to draw new opportunities for economic 

development, this growth has also led to a strain on schools, roads, and the environment.  

Water bodies in the city of Raleigh and throughout the Triangle area already show signs 

of impact from the population boom. The U.S. Environmental Protection Agency has listed many 

streams, some areas of rivers, and Jordan and Falls Lakes as impacted or impaired. Local city 

governments and organizations have begun to devote more funding toward watershed protection, 

and the North Carolina Department of Environment and Natural Resources has drafted new non-

point source pollution standards for the entire Jordan Lake sub-watershed. Concerns about 

coastal sea level rise and more severe storms has led to a greater focus in recent years on natural 

hazard mitigation in areas far from the coast as new development buries smaller creeks under 

roads and encroaches on floodplains. Protecting local watersheds has become an expensive 

proposition as Raleigh attempts to accommodate rising demand on water resources and 

                                                
1 Raleigh Projected To Be One Of The 50 Largest Cities In The Country, City of Raleigh News, July 27, 2007, 
www.raleigh-nc.org 
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protection of natural resources. This endeavor calls for creative new policies for managing the 

city’s growth and reducing the impact of development on the environment. 

The Tool 
During a re-evaluation of their development policies, many cities throughout the country 

have worked with a consulting firm to conduct a smart growth audit. These audits investigate 

various aspects of the city’s development policies and the potential impacts of development to 

determine whether current planning initiatives encourage smart growth. According to the Smart 

Growth Network, “smart growth invests time, attention, and resources in restoring community 

and vitality to center cities and older suburbs. New smart growth is more town-centered, is 

transit and pedestrian oriented, and has a greater mix of housing, commercial and retail uses. It 

also preserves open space and many other environmental amenities.2” Smart growth does not 

limit growth. Rather, it employs planning methods that reduce sprawl, foster community, 

economic development, and environmental protection, and improve overall sustainability. In 

North Carolina, the joint governments of City of Charlotte-Mecklenburg County and the 

City/County of Durham conducted smart growth audits in 1999 and 2000, respectively. 

Most commonly, the audits begin with a checklist of development actions that represent 

real-world examples of smart growth principles. These principles are3: 

1. Create Range of Housing Opportunities and Choices 
2. Create Walkable Neighborhoods 
3. Encourage Community and Stakeholder Collaboration 
4. Foster Distinctive, Attractive Communities with a Strong Sense of Place 
5. Make Development Decisions Predictable, Fair and Cost Effective 
6. Mix Land Uses 
7. Preserve Open Space, Farmland, Natural Beauty and Critical Environmental Areas 
8. Provide a Variety of Transportation Choices 
9. Strengthen and Direct Development Towards Existing Communities 
10. Take Advantage of Compact Building Design 

                                                
2 About Smart Growth, Smart Growth Online, A Service of the Smart Growth Network. 
http://www.smartgrowth.org/about/default.asp 
3 Principles of Smart Growth, Smart Growth Online, A Service of the Smart Growth Network. 
http://www.smartgrowth.org/about/principles/default.asp 
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This Masters Project (MP) will provide a preliminary assessment of how development 

policies in Raleigh address watershed protection. This preliminary assessment is the result of a 

watershed protection audit, which is new tool I developed based on examples of smart growth 

audits and research about the impacts of the built environment on the natural environment. This 

MP presents the initial results of an audit based on smart growth principle number seven, 

Preserve open space, farmland, natural beauty and critical environmental areas. Because water 

quality and natural hazard mitigation are crucial right now, this project focuses on development 

policies that address or affect (directly or indirectly) watershed management. This includes 

regulations for floodplain development, stormwater and wastewater treatment, water quality, 

special uses that impact water quality and quantity like landfills, golf courses, and car washes, 

and impervious surface cover. The Environmental Protection Agency and the Center for 

Watershed Protection provide a variety of guiding documents online that also aided the 

development of this audit and analysis of the results. 

Previous work done on the concept and use of the smart growth audit tool addresses 

smart growth as a holistic concept, as all development has some impact on the environment. 

However, because smart growth is seen as inherently environmentally beneficial, the aspects of 

planning related to economic development and the built environment receive the most emphasis. 

Many nonprofit groups and municipalities have begun focusing on green infrastructure and 

environmental planning as the impacts of development lead to more degradation of natural 

resources and natural areas; however, there appear to be few comprehensive studies similar to a 

smart growth audit that address just the environmental aspects of city and regional development 

planning. Green infrastructure usually refers to green space, natural hazard mitigation, 

stormwater management, and other resources that provide ecological services, and there are 
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numerous organizations and consulting firms whose primary work is on green space and green 

infrastructure research and development in North Carolina.  

Context  
As Raleigh and the surrounding areas in Wake County continue to grow, the need for 

preserving open space and protecting the environment becomes even more important for 

mitigating natural hazards, maintaining a high quality of life and supporting a growing economy. 

Researchers throughout the state are examining the possible impacts of global warming on the 

state’s coastal areas and throughout the state. But smart growth policy in North Carolina, 

particularly in the Triangle area, lags behind other research and policy advocacy, although a 

number of professors in the University of North Carolina-Chapel Hill Department of City and 

Regional Planning have published research about the environmental impacts of development. 

Despite the lack of smart growth policy work in the Triangle area, research published about 

environmental management in quickly growing cities like Portland, Oregon, and Austin, Texas, 

can help frame the discussion for environmental management in Raleigh.  

To address changing land uses and needs within the growing city limits, the Raleigh City 

Planning Department recently launched the revision process for the Comprehensive Plan, which 

was last fully rewritten in 1989. Currently, the city’s Code of Ordinances and the Comprehensive 

Plan outline development policies and regulations for the city of Raleigh and its extraterritorial 

jurisdictions. The Code of Ordinances includes regulations for all aspects of city governance, 

including finance, personnel, public safety, all city infrastructure, and parks, recreation and 

cultural affairs. 4 On the Planning Raleigh 2030 section of the city’s website, the intent of the 

plan revision process is “to ensure that Raleigh's quality of life continues to be protected as the 

City grows, emphasizing neighborhood preservation, a strong economy, ample parks and 

                                                
4 Code of Ordinances, City of Raleigh, North Carolina 2006. 
http://www.municode.com/resources/gateway.asp?pid=10312&sid=33 
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recreation, improved mobility for all modes of transportation, and the protection of the City and 

region's natural resources and environmental quality. The Plan will serve as the policy 

framework for a wide range of decisions concerning land use, development, design, and public 

investment priorities. An extensive public input and outreach effort is underway that will serve, 

in combination with technical studies, as the foundation for the Plan's policies.” Although the 

Raleigh city planning department does not intend to conduct a smart growth audit at this time, 

they will reassess land use and growth patterns throughout the comprehensive plan revision 

process. 

The Raleigh Comprehensive Plan is “an official public document adopted and amended 

by formal resolution of the City Council; a long-range policy statement meant to guide decision 

making, not contain the decisions themselves; comprehensive, as it encompasses the anticipated 

City jurisdictional area; primarily concerned with physical development and those City actions 

which can be reasonably expected to influence development; long-range, as it looks beyond 

current issues to the possibilities and problems anticipated for the next 25 years; a major 

component of the planning process for the City.5  In short, it is a statement of policy intended to 

guide city planners and city council members in making decisions regarding new and existing 

development. It is available at all times to all members of the public at the city planning office 

and online. The policies discussed in the comprehensive plan must reflect, at minimum, the 

standard regulations in the code of ordinances. However, guidelines in the comprehensive plan 

can often delineate stricter policies meant to encourage development decisions that benefit the 

economic, social and environmental sustainability of the city. While city code outlines the 

actions required by law, the comprehensive plan provides long-range guidance for development 

that benefits the entire community. Updating the comprehensive plan will help the city planners 

                                                
5 Raleigh Comprehensive Plan, Ch.1 Introduction, p.1 
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realign development policy across the board and reassess the city’s vision for the future of 

Raleigh. 

Methods 
 Most audits and assessments begin with a checklist of city planning policy elements 

based on the smart growth principles that evaluate the progress of the city or county in fostering 

better growth management. The checklist can include binary (yes/no) responses that indicate the 

presence or level of stringency for development regulations or short-answer response options. 

The authors of previous smart growth audits prepared a checklist that would be relevant for the 

specific community to use as a guide when looking through planning and policy documents, 

ordinance codes, master plans, and strategy planning documents, and when talking to public 

officials, agency staff members, organizations, and others.  

The current audit follows the same basic format as many other smart growth audits, 

which include the checklist and an assessment of the city policies’ strengths and weaknesses. 

Other audits include a wider set of topics, but cover each topic in less detail.  I built a customized 

audit focused on watershed protection based on other audits, focused topical assessments 

conducted by other cities, and suggested items from the Environmental Protection Agency’s 

document, “Protecting Water Resources with Smart Growth”6 The items in the checklist fall into 

seven categories with many sub-categories:  

• Density: Cluster/compact development; Infill; Vertical mixed use; Agricultural land 

designation; Open space/Greenways; Lot sizes 

• Water Quality Regulations: Floodplain development; Buffers; Best Management 

Practices; Permitting processes; Commercial land use: car washes, golf courses, landfills, 

                                                
6 “Protecting Water Resources with Smart Growth,” EPA Document 231-R-04-002, 
http://www.epa.gov/smartgrowth/water_resource.htm  
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cemeteries; Landscaping; Drinking water sources; Wetlands; Construction; Septic 

systems; Stormwater treatment 

• Impervious Surface Development: Impervious surface percentages and limits; Parking 

lot/space requirements; Rooftops; Porous pavers; street and driveway width/length  

• Fees, Funding, and Incentives: Impact fees; Water and sewer extension; Capital 

Improvement Projects; Incentives; Open space trading; Transfer of Development Rights; 

Oversight 

• Energy Conservation/Air Quality: Transit; Parking availability; Bicycle and recreation 

paths; Bicycle lanes and pedestrian accommodation; Tree conservation   

• Natural Areas Protection and Conservation: Land suitability analysis; Mapping; 

Conservation easements and land trusts; Identify sensitive areas; Special criteria for 

sensitive areas; Conservation site design; Low-impact development 

•  Public Education and Participation 

Appendix E contains the final Watershed Protection Checklist.  

In order to complete the checklist I examined a number of materials, including the current 

City of Raleigh Comprehensive Plan, the City of Raleigh Code of Ordinances, the Raleigh Parks 

Plan, the Randleigh Farm Conceptual Plan, the City of Raleigh Capital Improvements Program 

for Fiscal Years 2006-07 through 2015-16 and Fiscal Years 2007-08 through 2016-17, the City 

of Raleigh Stormwater Management Design Manual, and other planning and policy documents 

relating to watershed development, preservation of natural areas, and environmental protection 

regulations. See Appendix F for a comprehensive list of all documents used to complete the 

checklist. They are all public documents, posted on the City of Raleigh website 

(www.raleighnc.gov). The city’s municipal code is linked from the Planning section of the 

website and can be found at www.municode.com.  
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 There are a number of strengths and weaknesses in using this type of analysis for a city 

like Raleigh. This audit provides outside, objective insight for the city planning process, a 

focused and in-depth examination of an important topic, and includes the physical impacts of 

development, not just economic or social impacts. However, I have not conducted a quantitative 

analysis, and thus this report provides no empirical evidence of development impacts on water 

resources. Also, this project does not discuss development policies from cities upstream, which 

could impact decisions of Raleigh planners and council members. In fact, city planning can be 

immensely political, and although staff members may be objective, the interpretations and 

enforcement of such regulations by city council members can be subjective and open to political 

influence. This makes it difficult to apply policy audits to policy update efforts, but I hope to 

provide valuable insight that city planners or others may not have considered.  

Results  
 I completed the checklist for each planning or policy document I reviewed, based on the 

following indicators or characteristics of watershed protection: 

1. Density: refers to the lot sizes allowed in an area and the number of units or buildings that can 

be built in each lot. Generally, lower density is better for watershed protection because it 

provides more open space and green space to filter our pollutants, reduce the velocity and 

amount of stormwater that flows over the ground, and allow the entry of more stormwater into 

the groundwater system instead of directing it into streams or sewers. This also reduces soil 

erosion.   Lower density is especially important in primary and secondary watersheds, areas that 

are more sensitive to development impacts. Thus, it is best to have lower density in sensitive 

areas and greater density near city centers. There are a number of ways to reduce density or 

mitigate the impacts of density, including: 

• Cluster/Compact development: Generally used in residential areas, this approach locates 

developments with greater density in clusters or compact centers, preferably as far away 
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from streams or lakes as possible. These clustered lots create areas of connected open 

space that mitigate stormwater flow better, instead of disconnected yards that do not 

provide as much benefit to the watershed.  

• Infill/Brownfield redevelopment: Developers build new buildings or reuse old buildings 

or sites in lots closer to the city center. This approach preserves open space in 

undeveloped areas and thus does not require the extension of city services like water and 

sewer lines. Brownfield redevelopment cleans up contaminated sites that would 

otherwise leak pollutants or hazardous waste into the groundwater system.   

• Vertical mixed use: This approach provides similar benefits to infill development. Tall 

buildings in city centers provide space for office, retail, and residential uses in one lot, 

rather than constructing many new buildings, parking lots, roads, and sidewalks in 

undeveloped areas.  

• Agricultural land designation: Leaving land in agricultural activities preserves open land 

and prevents impacts associated with impervious surface development. 

• Open space and greenways: As mentioned above, open space and greenways mitigate 

stormwater flow and help filter out air and water pollutants. Making parks and greenways 

accessible to local communities also instills an appreciation for nature, engages the public 

in their local environment, and provides opportunities for outdoor activity that improves 

human health and well-being. 

• Lot sizes: Larger lot sizes in low density areas provide more connected open space, while 

smaller lot sizes in high density areas allow for less overall impervious surface 

development. (See below for information about the impacts of impervious surface) 

2. Water Quality Regulations: Watershed protection is important because it achieves the main 

goal of protecting water quality for human consumption and overall environmental health.  
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• Floodplain development: Floodplains, typically delineated by how far up the banks a 

stream flows during a 100-year storm, are more susceptible to erosion, which affects 

water quality. Impervious surfaces increase water velocity and the amount of water 

flowing over the land, which cause erosion and worsen water quality, so less floodplain 

development is better for the watershed. 

• Buffers: These areas of trees or open space along streams and other sensitive areas 

separate development from these areas. This filters out noise and air and water pollution 

and protects areas from negative environmental impacts.   

• BMPs: Best Management Practices are used by developers to mitigate the impacts of 

impervious surface and other development. Common tools like stormwater detention 

ponds, swales, rain gardens, and others filter out stormwater pollution and attenuate flood 

waters. 

• Permitting process: Strong oversight of permitting processes for new developments and 

city service extensions will ensure that good development decisions are made and 

regulations are enforced.  

• Commercial land use: This includes car washes, golf courses, landfills, and cemeteries, 

all which should be managed to reduce their impact on water quality.  

• Landscaping: Good landscaping includes native and drought-resistant plants, reduced use 

of fertilizer and pesticides, and water-saving techniques. 

• Drinking water sources: Special regulations for water supply watersheds protect these 

especially sensitive areas and reduce the need for intensive water treatment at drinking 

water plants. 

• Wetlands: Natural and constructed wetlands filter out pollutants and sediment before they 

reach lakes and streams. Effectively maintained, they provide valuable benefits for the 

entire ecosystem. 
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• Construction: Developers must take precautions to prevent disrupted soil and stormwater 

runoff from construction sites. 

• Septic systems: These require careful construction and maintenance to reduce the risk of 

leaks that can pollute groundwater. 

• Stormwater treatment: Special criteria for stormwater treatment will protect sensitive 

areas, reduces erosion, and lessens the cost of sewer maintenance. Incentives for 

developers to pool their stormwater management efforts will encourage innovation in this 

area. 

3. Impervious Surface Development: As mentioned above, impervious surfaces reduce the 

amount of water that flows into the groundwater system and increases the likelihood of erosion 

and flooding. Less overall impervious surface is better for the watershed. 

• Impervious surface percentages and limits: Less is more, especially in sensitive areas, and 

monthly city service charges for residents are calculated based on impervious surface 

percentages. Limits reduce the impacts on the watershed. 

• Parking lot/space requirements: Parking lots create lots of stormwater runoff. Limiting or 

pooling parking space requirements makes more effective use of land and reduces the 

amount of overall impervious surface.  

• Rooftops: These areas increase the amount and velocity of stormwater runoff. Directing 

rooftop runoff to yards or other areas where it can enter the groundwater system can help 

attenuate flows and reduce the impact of stormwater on sewer systems. 

• Porous pavers: Innovative paving techniques in low-traffic areas allow water to enter the 

soil instead of running off along the pavement.  

• Street and driveway width/length: Like parking areas, reducing the area of paved roads 

and driveways is more efficient and reduces the amount of stormwater runoff that picks 

up pollution from motor oil and particulate matter. 
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4. Fees, Funding, and Incentives 

• Impact fees: Developers pay fees (which get passed on to property owners) to support the 

cost of additional required city services like water treatment facilities and drinking 

water/sewer lines. Fees that cover the entire cost of development ensure the construction 

and maintenance of better facilities and discourage inefficient development. 

• Water and sewer extension: Most often linked to sprawl, unnecessary extensions lead to 

more development, which leads to greater watershed impacts.  

• Capital Improvements Program: This yearly program outlines the capital projects the city 

plans to undertake in coming years. Infrastructure resources should be strategically 

targeted to direct development to existing communities instead of in undeveloped areas. 

• Incentives: Effective incentives should encourage good decision-making and impact 

mitigation whenever possible, but they must be coupled with well-enforced, stringent 

regulations that developers actually want to avoid.  

• Open space trading: This is another incentive that allows more development rights in one 

area in exchange for permanent open space preservation in other areas. This helps ensure 

connectivity of open space, which is more important than random placement of confined 

open spaces.  

• Transfer of development rights: Like open space trading, this incentive preserves open 

space, like farmland, in exchange for the right to develop other areas instead. 

• Oversight: This ensures that regulations are followed and that good decision-making 

occurs. It places greater responsibility on land owners and developers to minimize their 

impacts on the watershed. 

5. Energy conservation/Air Quality: Air pollution impacts wildlife habitat and water quality, 

and it prevents community members from spending time outdoors. When people drive instead of 
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walking, biking, or taking public transit, it not only contributes to more air pollution but also 

impacts human health and well-being.  

• Transit: Policies that maximize transportation options and support local transit facilities 

reduces greenhouse gas and particulate matter emissions. Fewer cars also mean fewer 

roads and parking lots, which reduces the impact of impervious surfaces. 

• Parking availability: Reducing on-site parking where transit is available or where 

multiple land owners can share parking facilities reduces impervious surface 

development and increases public transit ridership and walking or biking. 

• Bicycle and recreation paths: Providing alternative methods for getting around and 

encouraging outdoor activity increases the overall safety and health of the community. 

These paths usually incorporate landscaping and other natural areas to preserve open 

space, and use permeable surfaces like gravel instead of impervious concrete or asphalt.  

• Bicycle lanes and pedestrian accommodation: Encouraging people to bicycle or walk to 

their destinations instead driving reduces air and water pollution.  

• Tree conservation: This is an essential part of watershed protection. Trees filter out air 

pollution, anchor soils to prevent erosion, provide shade to pedestrians, and reduce the 

“heat island” effect that results from solar radiation reflection off of buildings and 

pavement. Policies and regulations outline tree management and conservation during 

development. 

6. Natural Areas Protection and Conservation: As mentioned many times, protecting natural 

areas reduces the impact of development on the watershed and provides a better environment for 

the community. 

• Land suitability analysis: Effective analysis identifies 1) land that has been developed or 

otherwise is not in circulation, 2) land that contains critical natural resources that must or 

should be preserved in perpetuity, and 3) land that is developable.  
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• Mapping: Up-to-date flood maps and watershed maps need to be considered during 

zoning or rezoning cases and during planning for new development. 

• Conservation easements and land trusts: These are effective tools for maintaining open 

space in perpetuity while providing economic benefits for land owners. 

• Identify sensitive areas: Identifying sensitive stream and conservation areas during 

planning can steer development away from these areas. 

• Special criteria for sensitive areas: Resource protection areas and zoning overlays ensure 

that any current or future developments incorporate special efforts to mitigate impacts. 

• Conservation site design: Policies and regulations ensure that many watershed protection 

techniques are used throughout the site to preserve and protect the environment. 

• Low-impact development: Special techniques, like BMPs, can be required or encouraged 

in new developments or for retrofitting current developments. 

7. Public education/Participation: Without active public education and participation, none of 

these watershed protection policies would be effective. The more connection that communities 

feel to their local environment, the more committed they will be to protecting it. Education and 

engagement are the best ways to enact and enforce innovative policies. 

 

Below are tables showing the results for each document, following the format used in the 

final document review report for the Charlotte-Mecklenburg County smart growth audit. The 

results in the tables are general findings; further discussion of the results can be found in the 

Observations section.  

Completing these tables according to the checklist was more difficult than anticipated. 

For one thing, these indicators cover many different aspects of planning and development, and 

finding references for each one of them required extensive perusal of the documents. For 

example, in the Comprehensive Plan, open space and greenways policies can be found mostly in 
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the Raleigh Parks Plan, but small area plans, watershed plans, transit-oriented development 

guidelines, and urban design guidelines all address the required and suggested use of open space 

creation and preservation. Many parts of the Comprehensive Plan that address open space 

management offer different policies, and it was difficult to determine whether the document 

adequately addressed the topic overall.  

Table 1: Comprehensive Plan 
Characteristics or Indicators of 
Watershed Protection 

In 
evidence? Comments 

1. Density 

Cluster/Compact development  Yes 

Mostly for transit-oriented 
development areas – encouraged, 
but not required 

Infill/Brownfield redevelopment  Yes 

 Encouraged in Transit-Oriented 
Development guidelines;  modest 
brownfields plan 

Vertical mixed use  Yes 
 Encouraged in Transit-Oriented 
Development guidelines 

Agricultural land designation  Yes 
 Zoning district; no specific plans or 
policies 

Open space and greenways  Yes 
 Extensive Parks and Greenways 
plan, included in CIP funding 

Lot sizes  Yes 
  Minimums only (max. sizes are 
better for watershed) 

Other density policies     
2. Water Quality Regulations 

Floodplain development  Yes 

 Development not completely 
restricted; flood plain mapping and 
watershed plans include specific 
controls for development 

Buffers  Yes 

Protection of buffers maintained 
unless there is a finding of no 
practical alternative  

BMPs  Yes 

Encourages use of non-structural 
BMPs; includes regional pond 
reservation 

Permitting process  N/A   
Commercial land use  No   

Landscaping  Yes 

Urban Design Guidelines encourage 
developments above and beyond 
city code for native species and 
water-saving techniques 

Drinking water sources  Yes  Water systems and watershed plans 
Wetlands  No   
Construction  No   
Septic systems  No   
Stormwater treatment  Yes Encouraged to have regional 
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community facilities 

Other water quality policies     
3. Impervious Surface Development 

Impervious surface percentages 
and limits  No   

Parking lot/space requirements  Yes 

Extensively covered in Transit-
Oriented Development Guidelines – 
include reductions near transit, 
shared parking permitted, garages 
instead of surface parking for station 
area plans  

Rooftops  No   

Porous pavers  Yes 

Encouraged in Urban Design 
Guidelines, especially in sensitive 
areas and floodplains 

Street and driveway width/length  No   
      
4. Fees, Funding, and Incentives 

Impact fees Yes 
 Based on use and proportion of 
capital/maintenance costs 

Water and sewer extension  Yes 

Water mains should extend through 
entire property to permit further 
extension to adjacent properties 

Capital Improvements Program  Yes See below 

Incentives  Yes 

Preserve lakes/wetlands through 
incentives, consider mechanism to 
reimburse impact fees 

Open space trading  No   
Transfer of development rights  No   
Oversight  No   

Other policies  Yes 

 Fee-in-lieu of on-site facilities when 
plans approved for better off-site 
facilities; public system for financing 
discharge from new developments 

5. Energy conservation/Air Quality 

Transit  Yes 

Extensive plans for current and 
future transit and transit-oriented 
development 

Parking availability  Yes Included in Urban Design Guidelines 

Bicycle and recreation paths  Yes 
Extensively included in CAMPO 
Transportation Update Plan 2025  

Bicycle lanes and pedestrian 
accommodation  Yes 

Extensively included in Urban Design 
Guidelines  

Tree conservation  Yes 
Extensive requirements in Urban 
Design Guidelines  

   Other policies Yes 
Land banking around stations, public 
space/greenways around stations 

6. Natural Areas Protection and 
Conservation     

Land suitability analysis  Yes 
Preliminary Land Suitability Analysis 
in October 2006 

Mapping  Yes Updated maps  
Conservation easements and land 

trusts  No   
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Identify sensitive areas  Yes 
“Greenprinting”, Urban Design 
Guidelines 

Special criteria for sensitive areas  Yes 

Preserve existing vegetation, special 
criteria on steep slopes, 
watercourses – avoid creek piping, 
use bridges (not culverts), multi-use 
paths  

Conservation site design  Yes 

Encourages BMP and sustainable site 
design principles for park 
management  

Low-impact development  Yes See above 
Other policies     

7. Public education/Participation 
 Provide opportunities for community 
involvement and encourage private 
initiatives to supplement public 
facilities  Yes   
 Public participation in transportation 
plans  Yes   
 Public education and participation 
programs  Yes   
      

 

Table 2: Municipal Code 
Characteristics or Indicators of 
Watershed Protection 

In 
evidence? Comments 

1. Density 
Cluster/Compact development  Yes Permitted; not required 

Infill/Brownfield redevelopment  Yes 
Neighborhood Conservation Overlay 
District encourages infill 

Vertical mixed use  No   
Agricultural land designation  Yes   

Open space and greenways  Yes 

Buffers and yards requirements 
included in all zoning; set-back 
requirements based on zoning and 
land use; active stormwater control 
measures (include preservation of 
open areas); Metro-Park Protection 
Overlay District; greenway 
dedication and reimbursement in 
subdivision-site plan standards 

Lot sizes  Yes 
Minimums, not maximums – based 
on building heights  

Other density policies   Transfers of density allowed  
2. Water Quality Regulations 

Floodplain development  Yes 

Flood prone Area Regulations, flood 
proofing in building code 
enforcement, permitting, zoning, 
water and sewer requirements – 
regulations seem extensive 

Buffers  Yes Zoning, natural resource buffer 



 22 
yards – varying buffer requirements 
depending on impervious surface 
percentages, land use, and drainage 
areas (but are they enough?) 

BMPs  Yes 

 See Raleigh Stormwater 
Management Design Manual – 
encouraged with fee credits 

Permitting process  Yes 
See Raleigh Stormwater Utility 
Credit and Adjustment Manual 

Commercial land use  No   
Landscaping  No   

Drinking water sources  Yes 

Reservoir Watershed Protection Area 
Overlay District and Urban Water 
Supply Watershed Protection Area 
Overlay District 

Wetlands  No   

Construction  Yes 
 Soil erosion and sedimentation 
control 

Septic systems  Yes 

Hauled waste water in Water and 
Sewer Service regulations (no local 
regulation – see state and federal 
standards) 

Stormwater treatment  Yes 

Stormwater Control and 
Watercourse Buffer Regulations 
(meets minimum state and federal 
standards, but is it better than 
state/fed. Requirements?) 

Other water quality policies     
3. Impervious Surface Development 

Impervious surface percentages 
and limits  Yes 

Used to calculate stormwater fees; 
considered in buffer requirements; 
no regulated limits 

Parking lot/space requirements  No   
Rooftops  No   
Porous pavers  No   

Street and driveway width/length  Yes 

Street, sidewalk, and driveway 
access handbook – no regulated 
restrictions 

      
4. Fees, Funding, and Incentives 

Impact fees  Yes 

Impact fees may double (city in 
review of proposal as of March 19, 
2008) 

Water and sewer extension  Yes 
No restrictions or disincentives for 
expansion  

Capital Improvements Program  Yes See below 

Incentives  Yes 
Stormwater fee credits for BMPs, 
greenway easement credits  

Open space trading  Yes Density trading 
Transfer of development rights  No   
Oversight  N/A   
Other policies     

5. Energy conservation/Air Quality 
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Transit Yes 

Addresses creation of transit 
authority and oversight only – no 
programmatic regulations addressed 

Parking availability Yes 

 Addresses creation of parking and 
traffic rules only – no programmatic 
regulations addressed 

Bicycle and recreation paths  Yes 

City of Raleigh Bicycle and Bikeway 
Ordinance of 1974 – establishment 
of bike lanes and paths as of 1988 
(none since then)  

Bicycle lanes and pedestrian 
accommodation  Yes 

City of Raleigh Bicycle and Bikeway 
Ordinance of 1974– establishment of 
bike lanes and paths as of 1988 
(none since then)  

Tree conservation  Yes 

Urban forester and extensive trees 
and vegetation management 
requirements 

      
6. Natural Areas Protection and 
Conservation     

Land suitability analysis  No   

Mapping  Yes 
Floodplains and flood prone areas 
mapping and updates required 

Conservation easements and land 
trusts  Yes 

Greenway easements in subdivision-
site plan standards 

Identify sensitive areas  Yes   

Special criteria for sensitive areas  Yes 
Special regulations for flood prone 
areas, lakes, and reservoir areas 

Conservation site design  No   

Low-impact development  Yes 
See Raleigh Stormwater 
Management Design Manual 

Other policies     
7. Public education/Participation 
 Publicly available impervious 
surface calculations manuals and 
stormwater design manuals  Yes   
 Flood plain mapping and 
information  Yes   
      

 

Table 3: Capital Improvement Projects 
Characteristics or Indicators of 
Watershed Protection 

In 
evidence? Comments 

1. Density 
Cluster/Compact development  N/A   
Infill/Brownfield redevelopment  N/A   
Vertical mixed use  N/A   
Agricultural land designation  N/A   

Open space and greenways  Yes 

 Property acquisition, site 
development and improvements, 
2003 park bond 
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Lot sizes  N/A   

Other density policies Yes  
Funding for infrastructure 
development at Randleigh farm site 

2. Water Quality Regulations 
Floodplain development  N/A   
Buffers  N/A   
BMPs  N/A   
Permitting process  N/A   
Commercial land use  N/A   
Landscaping  N/A   
Drinking water sources  N/A   
Wetlands  N/A   
Construction  N/A   
Septic systems  N/A   

Stormwater treatment  Yes 

Revenue bonds for stormwater 
projects – drainage improvements 
and culvert upgrades; repairs to 
Lake Johnson Dam; Neuse Basin 
Environmental program 

Other water quality policies  Yes 
Second appropriation for Falls Lake 
Initiative 

3. Impervious Surface Development 
Impervious surface percentages 

and limits  N/A   
Parking lot/space requirements  N/A   
Rooftops  N/A   
Porous pavers  N/A   
Street and driveway width/length  N/A   

      
4. Fees, Funding, and Incentives 

Impact fees  N/A   

Water and sewer extension  Yes 

Individual investment projects to 
improve water and wastewater 
operations 

Capital Improvements Program     
Incentives  N/A   
Open space trading  N/A   
Transfer of development rights  N/A   
Oversight  N/A   
Other policies     

5. Energy conservation/Air Quality 

Transit  Yes 

Matching appropriations for bus 
acquisition, equipment 
maintenance/replacement, 
preventive maintenance 

Parking availability  Yes 
Assess and repair Municipal Deck, 
equipment and meter replacement 

Bicycle and recreation paths     

Bicycle lanes and pedestrian 
accommodation  Yes 

Funding for new curb ramps, 
sidewalk construction and 
maintenance, streetlight installation 

Tree conservation  N/A   
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 Note: federal and state grants are 
expected to pay for 90% of the cost 
for capital equipment needed for 
transit service 

6. Natural Areas Protection and 
Conservation     

Land suitability analysis N/A   
Mapping N/A   
Conservation easements and land 

trusts 
N/A 

  
Identify sensitive areas N/A   
Special criteria for sensitive areas N/A   
Conservation site design N/A   
Low-impact development N/A   
Other policies N/A   

7. Public education/Participation 
  N/A   

 

Observations 
 A review of policy documents prepared by representatives from the city of Raleigh 

revealed a number of important trends. Each document independently outlines strategies and 

regulations for land use within the Raleigh city boundaries and extraterritorial jurisdiction; 

however each document carries a different imperative weight. The Comprehensive Plan is a 

guidance document, subject to the decision-making of the Raleigh City Planning staff and City 

Planning Commission, while the municipal code regulations must meet the state minimums and 

are enforceable by law.  

The Comprehensive Plan, which was last revised in 1998, contains a number of policy 

elements intended to protect the environment throughout the city. Generally, these policies 

appear to have been developed with careful consideration of the environmental and land use 

conditions existing at that time. Most policies provide more general guidance for land use, which 

leaves room for municipal code and other regulations to provide specific requirements. It is clear 

that the planners who drafted the Comprehensive Plan and other development regulations 

recognized that each area of the city is different and thus requires different sets of policies. 

Because the Comprehensive Plan and the City of Raleigh municipal code are the primary policy 
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documents that guide city plans, the majority of my discussion about watershed protection 

characteristics or indicators will refer to these documents. 

Density 
 In Raleigh’s municipal code, density is addressed entirely by zoning regulations (Part 10, 

Ch. 2), which outline the permitted and prohibited uses of parcels of land. When developers want 

to change land use or add buildings, they must refer to the zoning ordinances to determine 

whether their plans will be allowed to move forward. Traditionally, zoned land uses fit into three 

general types: Residential (R), Agricultural (A), Office and Institution (O/I), and various Special 

Use, Conditional Use, and Overlay districts, which are then broken down further into categories 

that address density and other special uses. Overlay districts may be “laid over” a number of 

different zones to determine specific special regulations within those areas. For example, the 

Urban Water Supply Watershed Protection Overlay District outlines special lot size and density 

regulations intended to protect nearby water supplies that apply to all of the zones in the overlay 

district, which lie within the water supply watershed.   

The Comprehensive Plan is intended to be a guidance document for an ever-changing 

city, so density is only addressed in connection with public transit (Ch. 4, Part 8) and in the 

specific watershed plans (Ch.10, Parts 1 – 3) of the Comprehensive Plan. This is most likely 

because these are the areas where density has the greatest continuing impact on residents and the 

environment. 

The term “transit-oriented development” (TOD) is used a great deal in city planning. In 

order for a transit system to be most effective and user-friendly, residents must have convenient 

access to many transit points near home, work, and important points of interest throughout the 

city. Thus, the Raleigh Comprehensive Plan includes recommended density standards for urban, 

fairgrounds, and suburban stations within residential and non-residential areas. Raleigh city and 

transportation planners have been working for years on plans to expand bus service throughout 
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the quickly growing city, and hopes of a future rail line throughout the Triangle area have led to 

strategies for defining and designating regional rail station areas, consolidating all TOD policies 

into one section of the comprehensive plan, and TOD overlay plans for stations that will not be 

on-line until after 2011. However, because these guidelines were written in 2004 and current 

plans for a regional rail line may have been all-but-scrapped since then, planners will need to 

devise a more realistic TOD plan in the upcoming comprehensive plan revision. 

In addition to systems plans for water, wastewater, and stormwater management, 

Raleigh’s comprehensive plan also includes three watershed plans: the Falls Lake Watershed, the 

Swift Creek Watershed, and the Neuse River-Richland Creek Watershed. Each of these plans 

outlines specific density policies for the primary and secondary watershed protection areas. 

Primary watershed protection areas generally include areas one-half mile upstream and draining 

to the nearest river intake; secondary watershed protection areas include areas within 10 miles 

upstream and draining to the nearest river intake. At the time the watershed plans were written, 

the Falls Lake watershed was largely undeveloped, the Swift Creek watershed was jointly 

managed by the cities of Raleigh, Cary, Garner, Apex, and Wake County, and the Neuse River-

Richland Creek watershed had been recently reclassified by the North Carolina Environmental 

Management Commission as a Class WS-IV NSW, which indicates that it is a water supply with 

nutrient-sensitive waters.  

Larger lot sizes and lower densities provide more natural open space, which reduces the 

impact of the built environment on erosion, stormwater runoff, habitat degradation, and 

pollution. Greater watershed protection can be achieved when higher-density, smaller lot 

development is concentrated in city centers and the land in sensitive areas or within the primary 

or secondary watershed is left in a less-developed state. Cluster developments, which are 

encouraged in the municipal code through density bonuses, are beneficial for the watershed 

because they create more open space in a smaller area than would otherwise occur.  
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Open space and Greenways 

Connected to density but important planning elements in their own right, open space and 

greenway plans play a strong role in land use planning in Raleigh. There are specific regulations 

governing the permitted and prohibited activities for parks and recreational areas in the 

municipal code, but the Comprehensive Plan is the key planning document for open space and 

greenways. Urban design guidelines offer suggestions for designing safe, attractive, user-friendly 

parks, but the Comprehensive Plan also includes an extensive Parks, Recreation and Greenway 

System Plan, or Raleigh Parks Plan (Ch. 4, Part 4). Greenways and open space areas are 

important tools for protecting the watershed because they provide natural, unpaved space that 

prevents soil erosion, provides entry points for surface runoff to be filtered as it enters the 

groundwater system, creates buffers between streams and the built environment to prevent 

flooding and protect the stream banks, and creates habitat for local flora and fauna. 

The Raleigh Parks Plan includes policies for managing current parks and greenways and 

lays out a detailed plan for acquiring new land in the future for extending open space corridors. 

Connectivity of open space is highly encouraged, as is the use of “nationally-accepted 

sustainable design principles and best management practices” (Ch. 4, Part 4) to develop and 

maintain parks and greenways. The plan also includes goals for increasing citizen access to parks 

and for public participation in the planning process. Citizen education and environmental 

stewardship is important for environmental policy-making because when people use appreciate 

natural areas in their neighborhoods, they will support and encourage policies that positively 

affect the environment. 

Water Quality 
All policies relating to protecting water quality must be at least as stringent as state 

standards, so city development ordinances and Comprehensive Plan policies outline land 

development requirements for preventing water quality degradation. Raleigh’s municipal code 
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includes the Illicit Discharge Ordinance, or “Offenses Against the Environment” (Part 13, Ch. 5), 

which outlines the city’s overall intent to ensure that water quality is protected through various 

regulations. In addition, the municipal code includes stormwater management standards for 

subdivision/site plans (Part 10, Ch. 3), flood prone area regulations (Part 10, Ch. 4), and overall 

stormwater control and watercourse buffer regulations (Part 10, Ch. 9). Water supply watershed 

regulations, sedimentation and erosion regulations (Part 10, Ch. 5), and public utility regulations 

(Part 8, Ch. 2) include requirements for preventing further degradation of water quality. In 2006, 

Raleigh enacted the rewrite of the 1994 City of Raleigh Lake Preservation and Development 

Policy to reflect recent studies and projects. In addition, the city also provides the Raleigh 

Stormwater Control and Watercourse Buffer Manual and the Stormwater Management Design 

Manual to aid developers and engineers in designing effective stormwater and wastewater 

management lines. These regulations address natural elements like buffer widths, steep slopes, 

and the land uses allowed in these areas, as well as permitting, maintenance, and other actions 

required by the city in order to ensure compliance with state and federal laws.  

Water quality is affected by impervious surface development and soil erosion, so the City 

of Raleigh Stormwater Management Design Manual outlines the engineering regulations for 

controlling stormwater runoff. This manual addresses the Neuse River Nutrient Management 

Strategy, which requires the city to reduce nitrogen levels throughout the basin by 30 percent. 

The rules also mandate that developers ensure no net increase in peak flow leaving developed 

sites from pre-developed conditions for the 1-year, 24-hour storm. Historically, Raleigh has used 

the 2-year storm design for peak runoff control, and this has been approved for use throughout 

the city.  

While the municipal code addresses actions that will help the city comply with 

regulations, Raleigh’s Comprehensive Plan goes beyond regulations to address land uses and 

design standards that will help improve overall water quality. Individual watershed plans address 
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lot size, zoning restrictions, impervious surface development, buffers, and extensions of public 

utilities in primary and secondary watershed protection areas. Small area plans (Ch. 6 – 11), the 

Parks, Recreation and Greenway plan (Ch. 4, part 4), and Urban Design Guidelines (Ch. 3, Part 

5) all recommend various structural and non-structural Best Management Practices (BMPs) such 

as public education and stormwater fee credits. These plans also address landscaping and low-

impact development techniques that go above and beyond what the city code requires, such as 

using drought-resistant plants and mulch, grouping plants by water needs, and employing water-

efficient irrigation equipment and schedules. These techniques are especially useful right now as 

the entire state trudges through a terrible drought. However, none of the water quality polices 

seem cutting-edge or extremely stringent, probably because they may not be politically viable in 

a city where residents have historically not been affected by more serious environmental 

problems. 

Impervious Surface Development 
Urban development has a significant impact on the water quality and ecological services 

of local streams, rivers, and lakes. Growing cities call for extensions of wastewater and drinking 

water services, and often the storage and treatment facilities struggle to keep up with the rising 

demand for clean water and waste disposal. Impervious surfaces on rooftops, roads, parking lots, 

and other paved areas increase runoff pollution levels and prevent surface water from recharging 

the groundwater supply from the surface. This causes pollution from agriculture, roadways, and 

wastewater treatment plants to enter local water sources, where it affects wildlife habitat, 

recreation, and the drinking water supply. It also affects the hydrology of the watershed by 

creating unnatural stream channel formations, either through erosion and sedimentation or 

through engineering that intentionally alters the stream channel to allow development in areas 

previously off-limits. These stream channel and lake alterations can lead to degradation of 

wildlife habitat, clog waterways with sediment, and cause damaging floods. 
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Raleigh municipal code defines impervious surface in the zoning ordinance as:  

“Impervious surface. Any material that significantly reduces and 
prevents natural infiltration of water into the soil.  Impervious 
surfaces include but are not limited to roofs, patios, balconies, 
decks, streets, parking areas, driveways, sidewalks, and any 
concrete, stone, brick, asphalt, or compacted gravel surfaces. For 
the purposes of this Code, the effective impervious coverage for 
certain surfaces listed below are as follows:   

(1) Asphalt, concrete, crusher-run gravel, masonry, marl, wood, 
and other impermeable surfaces which prevent land area from 
infiltrating stormwater are one hundred (100) per cent impervious. 
(2) Porous surfaces which permit direct infiltration of 
unconcentrated stormwater into ground areas which are prepared in 
accordance with plans approved by the Inspections Department of 
the City so that the first one-half (1/2) inch of stormwater 
infiltrates into the ground are seventy (70) per cent through ten 
(10) per cent impervious, depending on:   
a.   Compaction; 

b.   Condition of subgrade; 
c.   Extent of land disturbance; 

d.   Extent of porous openings; 
e.   Protection from siltation and clogging; 

f.   Slope of the ground area; 
g.   Volume of stormwater stored. 

(3) Slatted wood decks that allow the drainage of water through the 
slats to an unpaved surface below are fifty (50) per cent 
impervious. If the area covered by the deck is washed gravel, the 
deck is thirty (30) per cent impervious. 

(4) Ungraveled natural footpaths, water surfaces of swimming 
pools, and drainfields are zero (0) per cent impervious. 

All other necessary determinations about impervious surfaces will 
be based on hydrological tests based on existing subgrade soils, 
slope, rainfall intensity and rainfall duration.” (Part 10, Ch. 2)  

 

Impervious surfaces cause stormwater to pick up pollutants as it runs along the surface 

more quickly. When the surface water makes contact with vegetation or soil, the high velocity of 

the water can cause soil erosion. Unless surface water filters through soils or vegetated areas, it 

will also deposit pollutants into lakes and streams.  
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 City planners can control the effects of impervious surfaces on the watershed by limiting 

the amount of hard surfaces allowed or employing Best Management Practices and low-impact 

design techniques to mitigate stormwater runoff. Raleigh’s municipal code addresses impervious 

surface the same way it addresses density – requirements and limits are outlined in the zoning 

regulations, and limits for special areas like primary/secondary watershed protection, water 

supply watershed protection, floodprone, conservation management areas, and overlay districts 

are outlined in their respective sections (Part 10, Ch. 3, Sec. 51-53). Because impervious surface 

coverage affects water quality and soil erosion, impervious surface limits for developments 

outside of conditional or special use areas are determined on an individual basis according to 

current and built-up conditions, as outlined in the City of Raleigh Stormwater Design Manual. 

Generally, post-development stormwater runoff levels must not increase from pre-development 

levels. Slopes must be stabilized, on-site storm drainage facilities serving 25 acres or less must 

be designed and constructed to control peak flows for the 10-year storm, and facilities serving 

more than 25 acres must control runoff from the 100-year storm.  

The Raleigh Comprehensive Plan addresses hard surface limits by reducing parking ratio 

requirements near mass transit stops, allowing on-street parking rather than creating new parking 

lots, allowing businesses to meet parking requirements through shared parking areas, and 

providing incentives for parking garages instead of lots, so that more cars can be accommodated 

in one place (TOD Guidelines, Ch. 3, Part 6). The Comprehensive Plan also encourages the use 

of porous pavers and other low-impact development techniques, especially in sensitive areas and 

floodplains (Ch. 3, Part 5).  

Fees, Funding, and Incentives 
 Each year, the City of Raleigh releases its Capital Improvements Program (CIP) for the 

following ten fiscal years, which outlines capital facility needs, defined as “fixed assets with a 

useful life greater than ten years and with a cost greater than $25,000” (CIP FY 2006-07 through 
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2015-16). In this plan, the city’s long-range objectives are reviewed with growth trends to create 

a two-phase framework for project decisions that are consistent with multi-year needs, priorities, 

and financial resources.  

While the CIP outlines the project costs and how city funds will be used, it does not 

address how the city will collect the funds to pay for the projects. Much of the funding may 

come from state or federal sources, but Raleigh also collects facility fees, as outlined in the 

municipal code (Part 10, Ch. 8), and stormwater utility fees, as outlined in the City of Raleigh, 

North Carolina, Stormwater Utility Credit and Adjustment Manual. Residents and businesses are 

charged a stormwater management fee based on the amount of impervious surface area on the 

property. Information is available on the City of Raleigh website to help stormwater service 

users calculate their property’s impervious surface area and the resulting fees. Single-family 

residential lots within the city are not permitted to detain stormwater on their properties, so they 

are not eligible for stormwater utility credits unless detention facilities are located within the 

common areas in a homeowner’s association (in which case each homeowner would be entitled 

to a share of the credits). Other stormwater services customers who maintain a facility that 

controls on-site stormwater runoff will be eligible for credits of up to 30 percent off their 

stormwater utility fees each year. Generally, this facility is a pond, and owners must maintain the 

ponds through basic upkeep and use of BMPs to enhance runoff management.   

Both the municipal code and Comprehensive Plan contain incentives for using BMPs, 

preserving lakes, trees, and other natural areas, and limiting new transportation construction and 

other developments to designated high-growth corridors. These incentives generally include 

density bonuses and permission for higher impervious surface areas if developers employ and 

maintain Best Management Practices on-site, fees in-lieu of on-site facilities when the city 

approves plans for better off-site improvements, and fee reductions. In order for these incentives 

to successfully encourage environmentally friendly development practices, city regulations must 
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be stringent, and they must be strictly enforced, so that developers observe tangible benefits from 

these practices.   

Energy Conservation/Air Quality 

Transit  
 Transportation is addressed in Part 11 of Raleigh’s municipal code – Chapter 4 creates 

the Transit Authority and outlines its rights and duties. More extensive plans and policies for 

public transit are outlined in the Comprehensive Plan’s Transit Oriented Development 

Guidelines (Ch. 3, Part 6) and Transportation Plan/CAMPO (Capital Area Metropolitan Planning 

Organization) Transportation Plan (Ch. 4, Part 8). The Transportation Plan has five parts: the 

Roadway System Plan, Public Transportation Plan, Pedestrian and Greenways Plan, Bicycle 

Plan, and CAMPO Transportation Plan Update 2025.  

 Extensive transit plans for the city of Raleigh include goals of creating station areas that 

are a 5- to 15-minute walk (or ½ mile) from stations, station area cores that are ¼ mile from 

stations, employing TOD Overlay Districts to promote mixed-use station-area neighborhoods, 

and creating suburban infill stations. Transit officials also hope to employ land banking to create 

public space and greenways around transit stations.  

Bicycling and Pedestrian Accommodation 
Chapter 3 of Raleigh’s municipal code adopts “policies, procedures and standards for 

planning, designing, constructing, maintaining, marking and operating bikeways in the City of 

Raleigh's jurisdiction for the safety of bicyclists, motorists and the public,” and the 

Comprehensive Plan includes policies and goals for enhancing the city’s cycling and pedestrian 

facilities. Commercial and apartment buildings should have one bicycle parking space per 50 car 

spaces, and an extensive bicycle system plan was in the conceptual phase when the 

Transportation Plan was written in 2002. The Transportation Plan also outlines a number of 
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policies for ensuring that public transit, bicycle, greenway, and footpath trails, and bicycle lanes 

are user-friendly and accessible throughout the city. 

These plans consistently address the goal of protecting the environment by encouraging 

designs that ensure connectivity and employ BMPs and low-impact design techniques. Although 

the greenways system is not continuous for more than a few miles over most segments, the 

Transit and Parks, Recreation, and Greenways plans outline goals for purchasing land and 

extending public facilities for transit and recreation uses.  

Tree Conservation 
Self-identified as the “City of Trees,” Raleigh’s municipal code ensures that foliage is 

extensively preserved during new development and maintained throughout current and future 

development by regulating and controlling the planting of trees and vegetation, encouraging “the 

protection of existing trees and vegetation on the streets and public and private grounds within 

the City,” and establishing “the standard arboriocultural specifications and practices for existing 

and future trees and vegetation in the City and on City-owned property outside the corporate 

limits” (Part 9, Ch. 8, Section 001). The Comprehensive Plan includes landscape and streetscape 

policies in the Urban Design Guidelines manual (Ch. 3, part 5); the Parks, Recreation, and 

Greenways systems plan (Ch. 4, part 4); and many of the district and small area plans. 

Comprehensive Plan policies encourage the use of native species of trees and grass whenever 

possible.  

Trees and other vegetation play an important role in maintaining the city’s environmental 

health. They protect the built environment against flooding and water pollution by preventing 

erosion and filtering out air pollutants rain and surface pollutants in stormwater runoff. Trees 

also provide shade to protect buildings from sun and cold, which reduces energy consumption 

and the resulting output of particulate air pollutants and greenhouse gases.  
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Natural Areas Protection and Conservation 
 In addition to the policies outlined in the Raleigh municipal code and Comprehensive 

Plan relating to parks, open space, greenways, watercourse buffer protection, and tree 

conservation, the city has outlined several plans and policies to ensure that natural areas remain 

natural. City planners conducted a preliminary land capacity analysis in 2006 to determine which 

areas would be best suitable for new development and which areas should remain undeveloped. 

Soil erosion and sedimentation control, watercourse buffer, and flood prone area ordinances 

outline specific regulations for more stringent development standards in sensitive areas. 

Conservation and metro park overlay districts outline regulations for identifying and protecting 

natural and sensitive areas. The Urban Design Guidelines address development policies in 

sensitive areas, such as on steep slopes and in floodplains. The guidelines recommend preserving 

existing vegetation whenever possible and using bridges instead of culverts to build roads over 

streams. CAMPO goals include the development of a “greenprinting” map of high-priority 

natural and man-made (e.g. historic) features, a task that the city intends to undertake as part of 

the Comprehensive Plan update.   

Public Education/Participation 
 Public involvement in city planning decision-making is what some may say is the most 

important part of the planning process. The Raleigh Parks Plan, Stormwater Management Plan, 

Transportation Plan, and Historic Preservation Plan all outline policies that ensure public 

education and participation in project developments throughout the city. The city planning 

website (accessible through the Raleigh city website, www.raleighnc.gov) provides a wealth of 

information about land use and environmental issues that will affect the city’s residents. This 

transparency helps the city gain the public’s trust and allows residents and business owners to 

support developments that will benefit their neighborhood and speak out against developments 

they oppose in a public forum.  
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Recommendations 
Overall, it would appear that Raleigh’s development policies adequately protect the 

watershed affected by the city. However, water quality will remain negatively affected as the 

drought and additional growth exacerbate current conditions. With this in mind, I offer a number 

of recommendations for Raleigh. Ideally, Raleigh should conduct a complete smart growth audit 

to address all of the city’s concerns about future growth. However, during the comprehensive 

plan revision process, Raleigh has expressed a specific goal of becoming a nationally recognized 

model green city, so conducting a watershed protection audit will help them achieve this goal. 

These recommendations address both the steps that Raleigh should take to fully assess the city’s 

impacts on the environment and the policies the city should implement to mitigate these impacts.  

 At this point in the project, my recommendations for future policy evaluation are perhaps 

more timely. As I mentioned, the process of filling in the checklists revealed that a more in-depth 

audit would require more information and a longer timeframe to complete. So, recommendations 

for Raleigh’s first steps include: 

1. Conduct a full-scale watershed protection audit throughout the city. Before moving 

forward with any new policy development, Raleigh can use this watershed protection 

audit to fully evaluate current environmental conditions and identify areas of weakness. 

The city will need to conduct environmental assessments, meet with residents (especially 

those who live in neighborhoods managed through small-area plans or in special overlay 

districts), discuss policy development and implementation with city planning staffers and 

commission members, and consult with experts regarding the effectiveness of current 

policies. The results of this audit can be incorporated into the new comprehensive plan or 

into a separate public document. 

2. Work with the North Carolina Department of Water Quality (DWQ) to draft and adopt a 

City of Raleigh Watershed Protection Ordinance, based on model ordinances drafted by 
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the Environmental Protection Agency (www.epa.gov/nps/ordinance/sourcewater.htm) 

and the North Carolina DWQ (http://h2o.enr.state.nc.us/wswp/),  that outlines the city’s 

continued commitment to protecting water resources.  This ordinance would cover 

general administration and regulations and specific subdivision, development, and public 

health regulations, and address oversight of these regulations. These policies would be 

clearly stated in one comprehensive document that would help the city meet watershed 

protection goals.  

The city currently addresses watershed protection in many areas of the municipal 

code; a comprehensive watershed protection ordinance would bring many policies and 

regulations together in one document. This would make it easier for the city to implement 

policies and review them on a regular basis. Chatham County, which lies just west of 

Raleigh and Wake County, adopted a watershed protection ordinance in 1993 and 

updated it in October 2007. In order to fully benefit from this action, Raleigh would need 

to gather information about how this ordinance has affected Chatham County and how it 

would best affect development efforts in Raleigh.  

3. Work with Wake County to conduct a thorough policy audit that includes the Wake 

County Watershed Management Plan. Wake County planners could also work with other 

growing cities in the county to conduct individual audits. This will help link city and 

county policies and guide development practices in areas outside the city boundaries that 

may soon be annexed.   

4. Finally, Raleigh city planners should collaborate with other cities in the Triangle and 

Triad areas that share watersheds to assess watershed protection efforts on a regional 

basis. The city has already done this to a certain extent by providing funding to the 

Ellerbe Creek Watershed Association in Durham and other nearby organizations to 

support local watershed management efforts that affect the region. Raleigh city leaders 
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already work with nearby communities to address high nitrogen and phosphorous levels 

in Jordan Lake, and similar efforts can prevent nutrient and sediment pollution increases 

throughout the Upper Neuse River Basin. The Haw River Assembly has collaborated on 

the development of Jordan Lake rules because pollution upstream in the Haw River 

travels downstream. It is just as important for the Triangle and Triad areas to prevent 

pollution and water levels from affecting cities downstream as well. 

 

The information that anyone conducting a watershed protection audit would need to 

gather includes: 

• Maps of: 

o the entire city and extraterritorial jurisdiction that show lakes, streams, and other 

watershed features 

o topographical maps that show areas of steep slopes, depressions, and flat land 

o zoning, land use, and overlay districts 

o transit routes and areas of current or future transit-oriented development 

o neighborhoods, historical areas, small-area foci, parks, and other local features 

o city estimates of development at build-out conditions 

• Full copies of all city plans, policy documents, and regulations 

• State policies and regulations that pertain to water quality, air quality, and other 

environmental standards 

• Scientific information about how bodies of water, vegetation, and wildlife react to 

flooding, pollution, erosion, and other physical effects of development impacts. This 

information should include thresholds for such impacts (e.g. streams begin to show 

impacts from as little as 10 percent of impervious surface cover in a sub-watershed).  
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When Raleigh has completed these steps and has a full evaluation of current development 

policies and practices throughout the city, planners and managers can begin to draft new policies 

that address watershed protection better. There are a number of challenges the city will need to 

address, including: 

1. Challenges to implementing the audit. Chances are, a consulting firm will be participating 

in, if not leading, the assessment efforts. Before they begin, the city and the firm will 

need to determine whether there is sufficient information and access to the resources they 

need to complete the audit. The results will only be meaningful if they have enough 

information to know which policies are most effective at protecting the watershed. 

2. Challenges to the implementation of policies, including questions about the differences 

between what the city ought to do and what the city must do. The audit may reveal gaps 

between what the policy documents suggest and what the ordinances require by law. If 

significant policy gaps or weaknesses are identified, Raleigh should consider whether 

enough political will exists to tighten regulations where necessary. 

 

A number of obstacles have already hampered the City of Raleigh’s efforts to ensure 

effective watershed protection. Probably the greatest obstacle is the lack of political will to enact 

and enforce stricter regulations. Many members of the City Planning Commission have been 

historically thought of as developer-friendly, and as mentioned above, the city has struggled to 

persuade the public that tighter restrictions are necessary, despite consistent threats of severe 

water shortages. For example, in January 2008, the city proposed new environmental rules that 

would limit the amount of impervious surface development allowed in one area of North 

Raleigh. These rules would meet state requirements to protect a possible new water supply 

source, but residents opposed the rules so strongly that they were defeated in votes by the city 

planning commission and the city council.  
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Despite state requirements to protect current and future water supplies and the possibility 

of tapping currently unused water sources, the city did not move forward to enact these rules. 

Thus, Raleigh will need to find some way to meet state and local water quality requirements, 

foster economic growth, and appease residents’ fears of loss of private property rights. Engaging 

the scientific community, through a Smart Growth Audit or similar extensive studies of the 

area’s current and projected environmental conditions, coupled with an active public education 

campaign, will provide momentum to support policy changes in all areas of city management.  

To begin to address these issues, the City Planning staff should develop a public 

education campaign to inform residents about the need for environmental protection and 

encourage widespread use of sustainable design principles like BMPs and low-impact 

development techniques. Neighborhood walk-throughs can acquaint community members with 

their local environment and help them identify areas they want to protect or clean up. Workshops 

held in community centers, schools, or parks can be used to demonstrate how to build or 

maintain small ponds, rain gardens, or other small-scale stormwater management techniques.  

Community service days can be held to clean up or repair parks, greenways, and stream buffer 

areas. In addition, Raleigh can work with local environmental organizations to engage their 

members in watershed protection efforts. The city can also team up with the Home Builders 

Associations of Durham, Orange, and Chatham Counties and Raleigh-Wake County to expand 

their Green Building Initiative to other types of developments in the Triangle area. Engaging 

these sectors of the community in environmental education will go a long way toward building 

favorable responses to tighter regulations and new policies. 

Conclusion 
Although growth rates have slowed throughout the Triangle, many people still find North 

Carolina a pleasant place to live, and the region will continue to grow. The preliminary land 

capacity analysis projects that Raleigh and its extraterritorial jurisdiction will reach full build-out 
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conditions in 20 to 22 years. Scientists expect climate change to impact already sensitive areas, 

and Raleigh needs to take action now toward achieving environmental sustainability by 

preserving land while it is still available, expand the public transit system, enact and enforce 

stringent water quality regulations and creative incentives that promote wider use of sustainable 

design techniques, and engage the public in an active environmental education campaign.  

The future of Raleigh looks greener. In August 2007, the Raleigh City Council voted to 

endorse the U.S. Mayors Climate Protection Agreement, which requires the city to reduce 

greenhouse gas emissions by seven percent from 1990 levels.  Aiding this commitment is the 

council’s additional decision to join the International Council for Local Environmental 

Initiatives, through which the city will gain access to emissions inventory software and goal-

setting strategy assistance.7 These actions are also reflected in one of the expressed goals of the 

comprehensive plan revision, a new element specifically for environmental resources and 

sustainability.8 This goal was first articulated in the October 2006 Comprehensive Plan Update 

Overview, 10 months before the city council officially committed to climate protection, but it 

emphasizes the need for greater consideration of the environmental impacts of development in 

the region.  Raleigh’s comprehensive plan revision process will no doubt help the city create a 

new, inspiring guidance document for overall city planning. Completing a full watershed 

protection audit and developing a strategy for implementing and enforcing new policies and 

incentives will ensure that Raleigh’s greener vision for the year 2030 becomes a reality. 

As mentioned above, Raleigh may need to address a number of challenges, many of 

which I faced throughout the process of developing the audit tool and considering the best ways 

to complete the audit. To begin with, there do not seem to be many models available to aid the 

development of this tool. The American Planning Association, the Center for Watershed 
                                                
7 “Sierra Club Says Raleigh is ‘Cool City’,” WRAL online, http://www.wral.com/news/news_briefs/story/1678642/, 
August 7, 2007. 
8 Comprehensive Plan Update Overview, City of Raleigh Department of City Planning and Urban Design Center, 
October 2006. 
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Protection, and the U.S. Environmental Protection Agency provide examples for general smart 

growth audits and audits based on specific community needs. Many organizations also offer 

audits or research documents that assist with environmental assessments, but these assessments 

use water and air quality, wildlife populations, and other scientific data to evaluate the 

environmental conditions without identifying possible sources of environmental degradation or 

the policies that affect them. Because of this, the majority of the questions in the final Watershed 

Protection Audit checklist were taken directly from other audits and documents, especially those 

that included more specific information about which policies are best for watershed protection. 

These questions address such details like the number of density units per acre, preferred patterns 

of development or regulatory approaches (e.g. allowing cluster development as a matter of right, 

rather than as a conditional use; requirements that riparian buffers include freshwater wetlands, 

steep slopes or the 100-year floodplain; parking ratio requirements based on area location and 

use).  

Based on the initial challenges I encountered, it seems that a layperson who is not an 

environmental or city planning professional may not be able to recreate an audit like this from 

scratch. It helped to have an understanding of watershed management and land use practices, 

which I gained through graduate school coursework, group projects that offered practical 

applications of policy decision-making, information gained by sitting in on Raleigh City 

Planning Commission meetings and public hearings, and by talking to members of the local 

environmental community. Without exposure to these sources, understanding how to develop 

and implement a realistic audit would have taken much longer and delayed the process of 

compiling the final product. Thus, anyone hoping to create and/or implement an audit like this 

would need to have some understanding of the basic concepts of ecosystem management and the 

policies that guide city and regional land use planning. They would also need to have access to 

city planners and commission members, staff members at the North Carolina Department of 
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Environment and Natural Resources, leaders in the environmental community, and residents who 

have lived in Raleigh long enough to see significant changes in development and who understand 

the local politics of decision-making. Discussions with these people will help uncover the 

processes of how planning decisions are made, who the most influential stakeholders are, 

specific areas of concern, and the level of community engagement.  

In all, the process of developing the watershed protection audit and beginning to answer 

some of the bigger questions about Raleigh’s development policies revealed some significant 

challenges, as well as some significant successes in the city’s approach to land management. 

Raleigh will succeed in its endeavor to address current and future environmental issues if 

planners truly address the potential combined impacts of climate change that may result in hotter, 

drier summers, and population growth that will release more air and water pollution and demand 

more land for residential and commercial development and the roads that connect them.  

Becoming a model green city will require that city planners reject the historically held notion 

that environmental protection limits growth; rather, innovative strategies to reduce the impacts of 

growth contribute to even greater environmental protection. Raleigh will need to start 

somewhere, and implementing audits like the one discussed here will help the city best use its 

resources to foment change. 
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Appendix 
Appendix A: Checklist excerpt from “The Vermont Smart Growth Scorecard,” p.7. Prepared 
by the Vermont Forum on Sprawl, October 2000 
 
III Protect the environment and natural resources, and preserve important historic features. 
TIPS FOR ACCURATE SCORING: 
Review town plan, zoning, and subdivision regulations 
Consult local conservation commission, or local/regional environmental groups 
 
A. Which of these options best describes the condition of natural areas in town? 
Good to excellent. Little or no degradation . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Fair. Limited degradation, extensive in some places . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Poor. Extensive degradation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
 
B. What actions is your town taking to protect natural areas? 
We have strong provisions to protect natural areas - including wetlands, wildlife habitat, and 
sites for rare plants - in site-plan review and/or subdivision regulations . . . . . . .. . . . . . . . . . . . 3 
We have made provisions to protect some, but not all, natural areas in site-plan review and/or 
subdivision regulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
We have made no provisions to protect natural areas in site-plan review or subdivision 
regulations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 1 
 
C. What local commissions and/or organizations are active in environmental protection or 
historic preservation? 
There is an active conservation commission, a local land trust, and a historic preservation group. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 3 
There is a conservation commission, a local land trust, or a historic preservation group . . . . . . 2 
No local organizations are focused on environmental or historic protection . . .. . . . . . . . .  . . . .1 
 
D. Which of these options best describes the conditions of historic buildings in your community? 
Most are in use and well-maintained . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Most are in poor condition, but they are in use. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Most historic buildings are vacant or have been demolished. . . . . . . . .. . . . . . . . . . . . . . . . . . . .1 
 
E. What actions is your town taking to protect historic buildings and other features? 
We have defined a historic district, along with guidelines for development in it . . . . . . . . . . . . 3 
We have highlighted the importance of historic buildings and other features, but we have no 
specific measures to maintain or enhance them . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
We have made little or no mention of historic buildings and features . . . . . . . . . . . . . . . . . . . . . 1 
 
Smart Growth . . . . . . . . . . . . . . . . . . 15-13 
In Transition . . . . . . . . . . . . . . . . . . . 12-9 
Needs Your Attention! . . . . . . . . . . . 8-5 
Smart Growth Section III score_________ 
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Appendix B: Checklist excerpt from the “Final Report on the Des Moines Metropolitan Area 
Smart Growth Audit,” p. 43. Submitted to U.S. Environmental Protection Agency, Region 7, and 
1,000 Friends of Iowa by Iowa State University Extension, Ames, Iowa December 2006 
 
Preserve Open Space, Farmland, and Environmental Areas 
 Principle Indicators Y/N Comments 
ZO 
SR 

(1) Is cluster development (aka 
conservation subdivision or open space 
design) permitted by right in at least one 
residential zoning district? 

  

Notes: 
ZO 
SR 

(2) Do agricultural districts (if they exist 
in community) require minimum lot 
sizes that discourage single-family 
development (1 DU/25 or more Ac)? 

  

Notes:  
ZO 
SR 

(3) Does zoning ordinance protect 
environmentally sensitive areas (Ex: 
wetlands, steep slopes, woodlands, 
aquifers) through overlay districts or 
other regulatory mechanism? 

  

  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 47 

Appendix C: Evaluation excerpt from the “Final Report on the Des Moines Metropolitan 
Area Smart Growth Audit,” pp. 19-20. Submitted to U.S. Environmental Protection Agency, 
Region 7, and 1,000 Friends of Iowa by Iowa State University Extension, Ames, Iowa December 
2006 
 
Preserve Open Space, Farmland and Critical Environmental Areas 
Promote the recognition and active preservation of local natural resources such as open space, 
productive agricultural land and environmentally sensitive areas. 

 
1.  Is cluster development (aka conservation subdivision or open space design) permitted by right 
in at least one residential zoning district? 
2.  Do agricultural districts (if they exist in community) require minimum lot sizes that 
discourage single-family development (1 DU/25 or more Ac)? 
3.  Does zoning ordinance protect environmentally sensitive areas (Ex: wetlands, steep slopes, 
woodlands, aquifers) through overlay districts or other regulatory mechanisms? 
Concept.  Political will is increasing for the preservation of natural areas, working lands such as 
prime agricultural land, critical habitats, recreational trails and open space networks. Protection 
of these areas serves many environmental and fiscal benefits.  Recent research also shows that 
the presence of natural amenities is a significant driver of locational choice for both businesses 
and workers.  In his thought-provoking book The Rise of the Creative Class, Richard 
Florida asserts that the most successful communities of the future will be those that attract the 
“Creative Class”: those individuals that drive the information and technology economy of the 
21st Century.  Florida writes: “My focus groups and interviews with Creative Class people 
reveal that they value active outdoor recreation very highly.  They are drawn to places and 
communities where many outdoor recreation opportunities are present ñ both because they enjoy 
these activities, and because their presence is seen as a signal that the place is amenable to the 
broader creative lifestyle.” (Florida 2002, 173). 
Bicycling, jogging and kayaking require trails, parks, and scenic waterways.  Open space 
preservation is not simply about beauty for beauty’s sake. 
 
Benefits.  There are significant fiscal, environmental and quality of life benefits associated with 
the protection of open space and working lands. 

• The provision of open space in and near residential developments can increase local 
property values; 

• Networks of open space and protected stream corridors can create wildlife corridors, and 
provide improvements to water quality by filtering pollutants before they enter 
waterways; 

• Cluster developments that concentrate development on smaller parcels, while leaving 
other land undeveloped reduces the need of construction of new infrastructure; 

• Preservation can protect prime agricultural lands, prevent flood damage, and protect 
critical area habitat (Smart Growth Network 2002). 
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Challenges.  Restricting the use of land on the urban fringe to agricultural uses or open space 
limits the ability of farmers and other owners of these lands to take advantage of the higher land 
prices they could obtain from selling for development.  Inside the urban area, the pressure to 
maximize the development potential of a site often causes developers to forego the provision of 
open space, absent regulatory requirements to do so.    
 
Comments on findings.  We included only three indicators under this section because much of 
the literature focuses on other tools (for example, recreation and open space plans, transferable 
development rights (TDRs), and purchase of development rights (PDRs)).  The concept of 
cluster development is well-established, although when implemented incorrectly it can actually 
contribute to sprawl.  The 25-acre minimum lot size for preservation of outlying lands will 
undoubtedly meet with considerable debate; however, if the goal is truly agricultural land 
protection, and not simply the preservation of rural open space, larger parcel sizes (arguably even 
larger than 25 acres) are necessary. 
 
 
Appendix D: Evaluation excerpt from the “Durham Smart Growth Audit,” pp. 13-14. 
Prepared by Duncan and Associates, November 2000 
 
B. Capital Improvements for Water, Wastewater and Other Utilities Based on 
Comprehensive Plan 
1. Audit Resources: 
Building a Livable Future: the Durham 2020 Comprehensive Plan 
2. Strengths: 
Existing UGA policy: 
Durham’s urban growth policy is straightforward and direct: prohibit the extension of public 
water and sewer services outside the Urban Growth Area. 
Durham 2020 Comprehensive Plan, p. 34. 
3. Opportunities for Improvement: 
a) Establish limits on services to exceptions (schools, industries, areas with health hazards or 
failing systems) to ensure that the exceptions do not have unanticipated and undesirable spin-off 
effects. 
b) Establish improved rural subdivision and/or rural zoning standards to limit the amount and 
density of large-scale development that occurs outside the UGA. 
4. Discussion: 
a) The existing policy is an excellent one that builds on existing knowledge about the land-use 
impacts of sewer and road improvements. We have received somewhat conflicting information 
on the extent of subdivision activity in the County. 
According to a First Quarter 1999 “Durham Development Activity” report, just under 20 percent 
of the total value of new residential construction occurred outside the city in 1996 and 1997, with 
that figure falling below 15 percent in 1998 and to about 13 percent in the first quarter of 1999. 
On a dwelling unit count basis, in 1997 about 16 percent of the new single -family units in the 
County were built in the unincorporated area and about 35 percent of the new multi-family units 
were built in the County. In 1998, that dropped to about 17 percent of single -family and one 
percent of multi-family and, in the first quarter of 1999, about nine percent of single-family and 
no multi-family. Staff comments on an earlier draft of this report indicated that only 94 units 
were approved on wells and septic tanks in one recent year. Even at that rate, however, the 
county would add 1,000 dwelling units in subdivisions over a 10-year period, with most or all of 
those units on wells and septic tanks and many of them depending on existing state roads for 
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their primary access. 
b) Although it may be difficult, both politically and legally, to deny subdivision approval in rural 
areas, the County should consider upgrading its standards for subdivisions in rural areas to 
ensure that those with suburban characteristics have suburban-level services, including 
centralized sewer and water systems, sidewalks, streetlights and other amenities; residents of 
suburban-style subdivisions are likely to expect those facilities at some point and it makes fiscal 
sense to require that such facilities be provided by the developer. Further, at least in some parts 
of the country, some rural subdivisions occur because it is cheaper to develop in rural areas—
because the standards are lower. Such policies provide an often unintentional incentive to 
develop in rural areas; adoption of suburban-quality subdivision standards for suburban-style 
subdivisions, even in remote rural areas, can eliminate or at least reduce such an incentive. 
5. Action Recommendations: 
Adopt suburban-quality subdivision and/or zoning standards for larger subdivisions in rural 
areas. “Level of service” discussion above should provide policy basis for those standards. 
 



 50 

Appendix E: Final Watershed Protection Audit Checklist 
This is a policy audit. It is not intended to be a full watershed protection audit that examines how 
the policies are being implemented, but rather an analysis of the policies intended to guide 
development to see whether they lead to effective watershed protection. 
 
Policy Elements of Watershed Protection 

1. Density 
Do land-use policies encourage the establishment of minimum (not just the maximum) densities 
to promote efficient use of lands designated for higher densities? 
Do plans use density averaging or permit higher-density development to allow for the most 
efficient use of space? 
Do mitigation requirements include a consideration of density? 
Is at least some if the residential land in the community planned and zoned for densities between 
eight and 15 dwelling units per acre, with even higher densities provided for in urban centers? 
 

a. Cluster/compact development 
Does local zoning define one or more compact town centers? 
Is there a distinct pattern to densities in local zoning – from higher densities in compact centers 
to lower densities in outlying areas? 
Do local land use regulations provide for “conservation subdivisions” or “cluster subdivisions” 
as a matter of right (versus requiring a conditional use permit or special exception) in at least one 
residential zoning district? 
Are flexible site design criteria available for developers that utilize open space or cluster design 
options (e.g., setbacks, road widths, lot sizes)? 
 

b. Infill 
Are infill developments encouraged? How? 
Are brownfield redevelopments encouraged? How? 
 

c. Vertical mixed use 
Is “vertical mixed use” (mix of residential and commercial uses in same building) permitted in at 
least one district? 
 

d. Agricultural land designation (incl. Randleigh farm project) 
Does the town plan map the location of farms and prime agricultural soils? 
Does the zoning ordinance zone much of the fringe land as exclusively agricultural (i.e., a 
holding category)? 
What strategies does the town have for protecting farmland? 
What densities of development does the zoning permit on farmland? 
Do agricultural districts (if they exist in the community) require minimum lot sizes that 
discourage single-family tract housing (1 DU/25 or more Ac) and preserve large sites for viable 
farm use? 
 

e. Open space and Greenways 
Does the plan establish a goal, policies, and implementation measures to set aside a certain 
percentage of total land area in the community as open space or green space? 
Do all (or most) zoning districts require a minimum open space ration (i.e., percentage of land 
area for each development that must be open space)? 
How do local regulations provide for open space in new developments? 



 51 
Is land conservation or impervious cover reduction a major goal or objective of the open space 
design ordinance? 
Does a minimum percentage of open space have to be managed in a natural condition? 
Are allowable and unallowable uses for open space in residential developments defined? 
 

i. Connectivity 
Do land use regulations require developers to consider connecting open spaces and greenways to 
existing destinations and open space reservations? 
Do site design requirements exist that encourage walkability and neighborhood connectivity?   

How is this connected to impervious surface requirements? 
Are open space areas required to be consolidated into larger units? 
 

ii. Public access 
Do townspeople have easy walking access to public parks and playgrounds? 
Do townspeople have local access to open space for hiking, hunting, fishing, etc.? 
Has the town planned for future access to parks and open space? 
Does community require parkland dedication (or fee in lieu of dedication) for new 
developments? 
 

f. Lot sizes 
How do sizes of newer lots in your town center – those created within the past 20 years – 
compare to the typical sizes of older lots in the same area? 
Do planners have the ability to reduce lot sizes in low-density zoning areas to create additional 
open space? 
Are lot sizes reduced through zoning and setback requirements? 
Are irregular lot shapes (e.g., pie-shaped, flag lots) allowed in the community? 

 
2. Water Quality Regulations (Water Quality) 

Does the local jurisdiction have water quality ordinances in place? 
What approaches are used/required in order to pursue CWA anti-degradation policy? 
Has the community instituted programs of water quality monitoring and other related programs 
to ensure Total Maximum Daily Limits are not exceeded? 
 

a. Floodplain development 
Do local land use regulations completely prohibit development within floodplains and the filling 
of floodplains and floodways? 
Are development plans required to consider the cumulative and secondary impacts of 
development in the floodplain prior to development? Are these findings and future developments 
incorporated into flood zone maps?  
Does a floodplain management ordinance that restricts or prohibits development within the 100-
year floodplain exist? 
 

b. Buffers 
Are there riparian standards and buffer ordinances in place to manage development along 
waterways?  
What is the minimum requirement for front setbacks for a one half (1⁄2) acre residential lot? 
What is the minimum requirement for rear setbacks for a one half (1⁄2) acre residential lot? 
What is the minimum requirement for side setbacks for a one half (1⁄2) acre residential lot? 
What is the minimum frontage distance for a one half (1⁄2) acre residential lot? 
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Is there a stream buffer ordinance in the community? 
If so, what is the minimum buffer width? (75 feet is best) 
Is expansion of the buffer to include freshwater wetlands, steep slopes or the 100-year floodplain 
required? 
Does the stream buffer ordinance specify that at least part of the stream buffer be maintained 
with native vegetation? 
Does the stream buffer ordinance outline allowable uses? 
Does the ordinance specify enforcement and education mechanisms? 
 

c. BMPs 
Have the community’s development regulations been revamped recently to encourage or require 
Best Management Practices for water quality? 
Is smart growth site design designated as a BMP? What specific criteria are included? 
Are there effective design criteria for stormwater best management practices (BMPs)? 
Do local performance-based standards exist for developers? 
Are contractors required to be certified in the use of BMPs? 
Are there established design criteria for swales that can provide stormwater quality treatment 
(i.e., dry swales, biofilters, or grass swales)? 
Is a minimum percentage of a parking lot required to be landscaped? 
Is the use of bioretention islands and other stormwater practices within landscaped areas or 
setbacks allowed? 
How are mitigation requirements assessed? 
 

d. Permitting process 
Have land development permitting processes been comprehensively reviewed to identify 
opportunities for eliminating duplication, unfairness, excessive and unnecessary requirements, 
etc.? If so, have inefficient processes been reformed? 
Do local pollution permit trading programs incorporate smart growth initiatives? If so, what? 
 

e. Commercial land use: car washes, golf courses, landfills, cemeteries 
Are there requirements for golf course management of water use, turf management/nutrients, 
pesticides, buffer protection, stream crossings, and invasive species? (there are at least 15 golf 
courses in Raleigh) 
Do stormwater ordinances include requirements for golf courses and car washes? 
 

f. Landscaping 
Do landscaping ordinances include requirements for water-saving techniques? Do they require 
use of native species? 
Are landscape plans required for new developments, or does the community have landscaping 
regulations 
 

g. Drinking water sources 
Are there ordinances to protect water sources? 
Is development restricted or prohibited near drinking water sources? Are Best Management 
Practices required near these sources? 
 

h. Wetlands 
Can stormwater be directly discharged into a jurisdictional wetland without pretreatment? 
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i. Construction 

What requirements are in place to minimize stormwater runoff at construction sites?  
Are the limits of disturbance shown on construction plans adequate for preventing clearing of 
natural vegetative cover during construction? 
 

j. Septic systems 
Do reserve septic field areas need to be cleared of trees at the time of development? 
 

k. Stormwater treatment 
Are there special stormwater criteria for sensitive stream and conservation areas? 
Can developers pool stormwater management efforts? Are they encouraged to do so? 
How restrictive are stormwater ordinances? 
Is stormwater required to be treated for quality before it is discharged? 
 

3. Impervious Surface Development 
a. Impervious surface percentages and limits 

Is total impervious cover limited? How? 
Are there restrictions for impervious cover at all? In sensitive sub-watersheds?   
How often is impervious cover re-computed? 
 

b. Parking lot/space requirements 
Are the parking requirements set as maximum or median (rather than minimum) requirements? 
If mass transit is provided nearby, is the parking ratio reduced? 
Do land use regulations include maximum parking ratios in addition to minimum parking 
requirements? 
Is on-street parking allowed in places where it can safely be provided, such as in downtown areas 
and pedestrian retail districts? 
Are there restrictions or minimums for parking requirements? 
Are small (approx. 3,000 ft2 GFA) retailers exempt from off-street parking requirements? 
May parking requirements be met through shared parking? 
Is minimum parking ratio for professional office in the downtown (aka commercial core or town 
center) 3 spaces or less per 1,000 ft2 GFA? 
Is minimum parking ratio for retail uses in the downtown (aka commercial core or town center) 4 
spaces or less per 1,000 ft2 GFA? 
OR, may substitute for (3) and (4): Are parking maximums in place for commercial uses? 
What is the minimum required parking ratio for shopping centers (per 1,000 ft2 gross floor 
area)? 
What is the minimum required parking ratio for single-family homes (per home)? (2 or less is 
best) 
What is the minimum stall width for a standard parking space? (9 feet or less is best) 
What is the minimum stall length for a standard parking space? (18 feet or less is best) 
Are at least 30% of the spaces at larger commercial parking lots required to have smaller 
dimensions for compact cars? 
Are there any incentives to developers to provide parking within garages rather than surface 
parking lots? 
 

c. Rooftops 
Can rooftop runoff be discharged to yard areas? 
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Do current grading or drainage requirements allow for temporary ponding of stormwater on front 
yards or rooftops? 
 

d. Porous pavers 
Do engineering construction specifications for parking lots allow for porous pavements where 
appropriate? 
Can pervious materials be used for spillover parking areas? 
Can pervious materials be used for single-family home driveways (e.g., grass, gravel, porous 
pavers, etc)? 
 

e. Street and driveway width/length 
How does the town regulate the width of new streets? 
What is the minimum pavement width allowed for streets in low-density residential 
developments that have less than 500 average daily trips (ADT)? (18 to 22 feet is best) 
At higher densities, are parking lanes allowed to also serve as traffic lanes (i.e., queuing streets)? 
Do street standards promote the most efficient street layouts that reduce overall street length? 
What is the minimum right-of-way (ROW) width for a residential street? (less than 45 feet is 
best) 
Does the code allow utilities to be placed under the paved section of the ROW? 
What is the minimum radius allowed for cul-de-sacs? (less than 35 ft is best, 36 to 45 ft is okay) 
Can a landscaped island be created within the cul-de-sac? 
Are alternative turn-arounds such as "hammerheads" allowed on short streets in low-density 
residential developments? 
What is the minimum driveway width specified in the community? (9 feet or less (one lane) or 
18 feet (two lanes) is best) 
Can a "two track" design be used at single-family driveways? 
Are shared driveways permitted in residential developments? 
 

4. Fees, Funding, and Incentives 
Is there local support for farming and/or forestry through tax abatements, and/or a dedicated 
town fund to help purchase or protect prime working land? 
Do wastewater fees exist? Are they used for watershed-wide planning as well as local? 
Are compensation fees assessed when developers or homeowners have difficulty meeting a 
regulatory requirement? 
How are water use charges assessed? (on an incremental or block-pricing basis?) 
Can state Clean Water Revolving Funds be used for smart growth initiatives? 
Is there a clean water management trust fund?  
Is there a stormwater utility to pay for stormwater facility maintenance and retrofits? 
 

a. Impact fees 
Are fringe-area developers charged the full costs of providing infrastructure? 
 

b. Water and sewer extension 
Do water and sewer facility master plans provide for the systematic extension of future trunk 
water and sewer extensions into areas designated for development in the short-term versus 
allowing such lines to be extended without restraint anywhere in the community? 
If the community provides public sewer and/or water, how are line extensions managed? 
Do extensions of existing facility planning areas require the approval of the regional or state 
environmental agency or planning agency? 
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Do considerations for current or future service extensions automatically exclude environmentally 
sensitive areas? 
Do sewer hookup fees differ by site location to encourage growth in certain areas or improve 
water quality impacts? 
Is adequate impact on water supply or quality a prerequisite for additional growth? 
Is concurrency of wastewater systems required for new developments? 
 

c. Capital Improvement Projects 
Are infrastructure resources strategically targeted to direct development to designated growth 
areas in existing communities? 
Is there a green building program in place for infrastructure repair? Are there incentives in place 
for using this program? 
 

d. Incentives 
What incentives are in place to encourage specific development policies? 
Is offsite mitigation allowed? Encouraged? What can developers receive in return for offsite 
mitigation? 
Do any model development strategies exits to support widespread adoption of improved 
development? 
Do stormwater utilities include incentives for reducing watershed impacts? 
Are stormwater fee credits available for redeveloping existing impervious surfaces? 
Are there incentives to ensure compliance with water quality requirements (such as tying bonds 
to performance measures or requiring developers to purchase bonds)? 
Are incentives offered as part of a TMDL implementation plan for communities that adopt land 
use changes that foster smart growth? 
Are there any incentives to developers or landowners to conserve non-regulated land (open space 
design, density bonuses, stormwater credits or lower property tax rates)? 
Is flexibility to meet regulatory or conservation restrictions (density compensation, buffer 
averaging, transferable development rights, off-site mitigation) offered to developers? 
 

e. Open space trading 
Do regulations allow for open-space trading or provide incentives for preserving open space? 
(i.e. entitlements, etc) 
 

f. Transfer of development rights 
Do plans intentionally preserve open space through transferable development rights? 
 

g. Oversight 
Do programs exist to improve oversight of onsite water treatment systems? 
Are private activity bonds awarded to priority projects that protect water resources? 
In addition to air quality impacts, must MPOs analyze transportation project impacts on water 
quality? Is funding for these projects based on air or water quality compliance standards? 
Are the submittal or review requirements for open space design greater than those for 
conventional development? 
 

5. Energy Conservation/Air Quality 
a. Transit 

Are transportation choices maximized? How? 
Are there “nodes” along arterials where residential densities support transit (7 or more DU/Ac)? 
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b. Parking availability 
Do parking regulations provide for reductions of on-site spaces in places where transit is 
available? 
Is the use of shared parking arrangements promoted? 
Are model shared parking agreements provided? 
Are parking ratios reduced if shared parking arrangements are in place? 
 

c. Bicycle and recreation paths 
Are regulations in place that encourage or require the provision of bike paths? 
Can alternate pedestrian networks be substituted for sidewalks (e.g., trails through common 
areas)? 
 

d. Bicycle lanes and pedestrian accommodation 
What provisions has the town made for pedestrians and cyclists? 
What is the minimum sidewalk width allowed in the community? (4 ft or less is best) 
Are sidewalks always required on both sides of residential streets? 
Are sidewalks generally sloped so they drain to the front yard rather than the street? 
 

e. Tree Conservation  
Do land use regulations require the planting of shade trees around new subdivision roads and 
within parking lots?  
Are there tree ordinances? Do they specify the community’s goals, methods of enforcement, 
evaluation procedures, and clear rules and guidelines? 
If forests or specimen trees are present at residential development sites, does some of the stand 
have to be preserved? 
 

6. Natural Areas Protection and Conservation 
Which of these options best describes the condition of natural areas in town? Good to excellent, 
with little or no degradation; Fair, limited degradation, extensive in some places; Poor, extensive 
degradation. 
What actions is the town taking to protect natural areas? 
 

a. Land suitability analysis 
Do plans include natural resource-based inventories or identify lands as: 1) land that has been 
developed or otherwise is not in circulation, 2) land that contains critical natural resources that 
must or should be preserved in perpetuity, and 3) land that is developable? 

 
b. Mapping 

How often are watershed and subwatershed maps updated? Are these maps used when 
considering zoning/rezoning or new developments? 
 

c. Conservation easements and land trusts 
How much conservation-easement and/or land-trust activity is occurring in your town? 
Can a third party manage open space using land trusts or conservation easements? 
 

d. Identify sensitive areas 
Have sensitive stream and conservation areas been identified and established? 
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e. Special criteria for sensitive areas 

Have Resource Protection Area boundaries been established?  
Are there restrictions for rezoning in sensitive subwatershed areas? 
Does zoning ordinance protect environmentally sensitive areas (Ex: wetlands, steep slopes, 
woodlands, aquifers) through overlay districts or other regulatory mechanism? 
 

f. Conservation site design 
Is conservation site design specifically encouraged? How? 
What requirements exist for preserving and enhancing green areas in existing neighborhoods? 
Is there any ordinance that requires or encourages the preservation of natural vegetation at 
residential development sites? 

 
g. Low-impact development 

Are there requirements for using low-impact development techniques in new developments? 
What criteria exist for such techniques?  
Are curb and gutters required for most residential street sections? 
 

7. Public Education/Participation 
If public transportation is available in your town, is your town a member of the regional 
transportation association? 
What local commissions and/or organizations are active in environmental protection or historic 
preservation? 
Are citizens active in community planning, development, and resource protection through other 
organizations? 
Do community preservations funds exist? How much support do they provide to the community 
for development projects? 
How strong are partnerships among government agencies, departments, and other organizations? 
Is partnership development encouraged or required? 
What requirements exist for water quality and land use planning education for local officials? 
How accessible is land use data for all residents and city employees? What requirements ensure 
this accessibility and other information sharing? 
Are developers and real estate agents required to educate or inform potential homebuyers on the 
probability of future water limitations or flood hazards? 
Does the community have enforceable requirements to establish associations that can effectively 
manage open space? 
 
Appendix F: Complete Resource Document list 
 

1. City of Raleigh Comprehensive Plan 
2. City of Raleigh Code of Ordinances (referred to here as “municipal code”) 
3. City of Raleigh Capital Improvement Program, Fiscal Years 2006-07 through 2015-16 
4. City of Raleigh, North Carolina, Stormwater Utility Credit and Adjustment Manual 
5. Raleigh Parks Plan, May 4, 2004 (also referred to as the Parks, Recreation and 

Greenways Plan or Raleigh Comprehensive Plan Ch. 4, Part 4)  
6. The Model Watershed Protection Ordinance, drafted by the North Carolina Department 

of Environment and Natural Resources Department of Water Quality 
7. Preliminary Land Capacity Analysis for Raleigh, North Carolina, October 2006 
8. City of Raleigh Stormwater Management Design Manual, January 2002 
9. Randleigh Farm Conceptual Plan Final Report, November 2006 


