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Foreword 
 

“Rockingham County: Jobs, Forests, and Rivers” is a living adaptation plan developed specifically for 

Rockingham County, North Carolina. It presents the results of a community team effort, deep and broad 

information gathering, critical analysis and thoughtful planning. DRBA took the local leadership role to 

engage with the Climate Solutions University: Forest and Water Strategies program (CSU) and lead their 

community toward extreme weather resilience for forests and rivers with an adaptation plan that addresses 

their local risks and fits their local conditions and culture. This achievement was made possible by the 

guidance and coaching of the Climate Solutions University: Forest and Water Strategies program (CSU) 

created by the Model Forest Policy Program in partnership with the Cumberland River Compact and the 

assistance of Headwaters Economics. While the goal of CSU is to empower rural, underserved 

communities to become leaders in climate resilience using a cost effective distance-learning program, 

DRBA’s purposes for the plan were more narrowly focused on the perils to natural resources posed by 

extreme weather events and ecological degradation. The outcome will be a community that can better 

withstand impacts of changing weather and other stressors upon their natural resources, economy and 

social structure in the decades to come. 

 

Many individuals were vital in this effort; too numerous to list. However, special thanks for substantial 

contributions are due, in alphabetical order, to: Sharon Bridges, Jesse Bullins, Kyle Laird, Cy Stober, 

John Tate, Mark Wells, and Mike Vaughn. 
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Executive Summary 
 

n 2012, the Dan River Basin Association (DRBA) received funding and other support from the 

Reidsville Area Foundation, Kresge Foundation, Model Forest Policy Program (MFPP), and DRBA 

members to embark upon a one year planning process to prepare a water and resource resiliency plan 

focused on optimizing public health in and economic viability of Rockingham County in the face of 

resource stressors. Land uses and extreme weather events challenge the county’s economic development, 

wildlife, and recreation resources; the plan identifies the risks and proposes specific solutions.  

 

By necessity the project reckoned with contentious questions concerning the causes of climate change. 

However, DRBA is far more interested in resiliency planning for forests, rivers and streams in the event 

of extreme weather than in fruitless debates over climate change. The intent of this plan is to provide “no 

regrets” natural resource planning, with projects and programs that strengthen the biodiversity of forests 

and rivers to ensure the economic resilience of Rockingham County.  

 

Risks and Solutions for Economic Resiliency from Specific Land Use Projects 

 

Rockingham County is at risk of negative impacts from three major, non-sustainable land uses that offer 

only limited, if any, job prospects to residents, and pose hazards that extreme weather events could 

exacerbate, threatening economic development. 

 

Proposed Landfill Adjacent to the Dan River: A special use permit is under review that would allow a 

1,700 acre landfill operation with 4 miles of frontage on the Dan River. The site includes wetlands and 

intermittent streams that drain into the Dan River, and several Federal and State endangered, threatened, 

and rare species are adjacent to and downstream of the property. Miller Brewing Company, which 

contributes more than $2 million annually to the local economy, receives its water from the Dan River.  

 

Uranium Mining: The Dan River Basin is home to the nation’s largest undeveloped source of uranium 

located at Coles Hill in Virginia and there is some indication that uranium deposits also exist in 

Rockingham County. Although Virginia currently has a ban on uranium mining, efforts are underway to 

open the door to the first attempt at this type of mining in the Eastern United States. The Coles Hill site 

would generate millions of pounds of waste and wastewater daily which would be stored in landfill-like 

cells. Uranium and chemicals used in processing can easily pollute rivers, streams, reservoirs and ground 

water. 

 

Hydraulic Fracturing: (fracking) is the process of injecting between 80 and 300 tons of chemicals, 

prodigious amounts of water, and sand under high pressure to break open shale formations and release 

natural gas. Fracking wastewater is typically stored in lined open-air pits (flow back impoundments), and 

could flush out a toxic mix of water and chemicals if flooded during a heavy rain event. A commercially 

viable reserve of natural gas may underlie parts Rockingham County.  

 

Resiliency Responses: Goals, strategies, and objectives include: 

• Prevent the occurrence of the most harmful activities. Offer an alternative, viable, and sustainable 

vision for economic development.  

I 
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• Public education on high risk potential impacts of solid waste disposal on a floodplain, uranium 

mining, and fracking. Document the true cost of those extractive industries and the limited jobs they 

would create for Rockingham County residents. Provide river tours for local leaders, decision-

makers, and business owners. 

• Work collaboratively with local, state, regional, and national agencies and NGOs to implement 

policies banning or at least requiring risk reduction of high risk activities. 

 

Risks and Solutions for Land Use and Extreme Weather Resiliency 

 

Farm Land: North Carolina ranks among the top U.S. states in loss of prime farm land—with the 

greatest number of total agricultural acres lost in the Piedmont. In Rockingham County, farms are 

growing increasingly smaller and more fragmented. However, with the growing local foods movement, 

opportunities for value-added product, and interest in “hobby farms,” protection and preservation of small 

farms will add to the scenic beauty of the county and creates favorable circumstances for a wide range of 

agri-businesses. 

 

Timber and Forests: Rockingham County’s natural beauty may be compromised by loss of forests at the 

same time that the county is looking to increase visitation from outdoor enthusiasts. Forest health and 

related recreational experiences are impacted by increased intensity of storms, drought, and invading 

pests. Most of the county’s forested lands are in small parcels and these landowners are less likely to be 

reached by state forestry and extension agents, making them vulnerable to poor forestry practices. Hotter, 

drier summers make trees less resilient to infestation, local extirpation, fire, floods, and wind/ice storms. 

While timber is currently a minor economic driver in the county, by diversifying forests, promoting 

planting of native Shortleaf Pine and deliberate, careful forestry, this industry has significant potential. 

 

Outdoor Recreation:  Rockingham County holds great promise for the development of outdoor 

recreation. This part of the economy has added jobs, despite an overall decline in employment in other 

sectors.  Opportunities to grow tourism as an industry suggests that protecting the natural resources that 

draw outdoor enthusiasts—forest canopy and clean rivers—is a good investment because it makes those 

jobs possible. Each year, Americans spend nearly $650 billion on outdoor recreation and the industry 

supports more than 6 million American jobs. We need healthy forests and clean rivers to support those 

businesses. 

 

Resiliency Responses: Goals, strategies, and objectives include: 

• Respond more quickly to invasive species with “eyes-on-the-ground monitoring”, increasing 

effective intervention. Foster government policies and cross-border cooperation to create a “shared 

determination,” focused on blocking “pathways of invasion.”  

• Demonstrate sustainable forest practices for landowners with forestry field days. Increase use of 

measures such as wider spaced tree plantings to decrease drought-related tree mortality. Promote 

prescribed burns to reduce fuels in forests. Allow forests to recover naturally when they are 

damaged by wind storms.  

• Invest in walkable and sustainable city design in the Rockingham County’s cities and towns.  
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Other Risks and Vulnerabilities  

 

Urban Sprawl: Most water quality concerns in Rockingham County result from impervious surfaces 

from residential and commercial growth in rural areas. Watersheds with 30% or more impervious surface 

have severely impaired aquatic habitat and greatly increase the cost of water treatment. 

 

Coal Ash Ponds: Three coals ash disposal ponds and dams are located very close to the Dan River and 

threaten water quality due to leaking pollution and risk of dam failure during extreme weather events.  

 

Depression-era Farm Ponds: An estimated 700 depression-era farm retention ponds are scattered across 

Rockingham County. A number of these ponds have eroding spillways and potentially faulty dams; 

failure would release tons of sediment into creeks and rivers. The Dan River already has significant total 

suspended solids; endangered species in the river would likely be killed by such a disaster. 

 

Lack of “best management practices” (BMPs) in Timbering & Agriculture: High levels of sediment 

is discharged to rivers and creeks by poor timbering and agricultural practices and eroded stream/river 

banks. This problem increases taxpayer costs of treating drinking water, makes it more difficult for water 

treatment plants to balance ph levels, and increases risks of bacteria in drinking water.  

 

Electric Power Generation: Thermal electric power production places a higher demand on the Dan 

River than any other use. In the event of a prolonged drought, rolling blackouts are possible if sufficient 

cooling water is not available. 

 

Resiliency Responses: Goals, strategies, and objectives include: 

• Develop decentralized power sources, particularly for rural homes and farms. Increase the use of 

alternative sources such as wind and solar.  

• Implement pond dam remediation strategies identified in the Piedmont Triad Regional Council’s 

Eden Watershed Restoration Plan. Work with state and local hazard response agencies to assure 

downstream protection of property.  

• Increase volunteer water monitoring teams, riparian buffer plantings, and public education.  

 

Bottom Line 

 

Rockingham County has abundant natural resources for outdoor recreation, which is one of the largest 

and fastest growing industries in the U.S., is located near two major urban centers with an international 

airport, ample farmland and irrigation, considerable forest canopy, and long stretches of free-flowing 

rivers characterized by slow moving water as well as class I – III rapids. This resiliency plan suggests 

coordinated approaches to protect these economic drivers and assure that the county is able to withstand, 

and quickly recover from, extreme weather events. 
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A Note from the Author 
 

t is easy to imagine that major environmental changes are happening somewhere else, but not here, 

not in the mostly rural and in many ways “old fashioned” Rockingham County, North Carolina. Here 

time seems frozen. Bright green tobacco leaves are often scattered along the roads in late summer, 

blown from a family farmer-sized trailer piled high, on the way to market. The giant textile mills that 

once touched the lives of nearly every person in the county slumber on the landscape, waiting a new 

purpose as visionary locals press for their preservation and renewal as centers of art, music, and 

residences. The drive-ins of the 1950s still grill hamburgers and customers are served by carhop 

waitresses. Most of the county is covered with forest canopy, and the singing rivers—oh! delicious 

rivers—follow their primordial, timeless path to the sea.  

 

But ask just about anybody here, anybody attuned to the land, if they have noticed anything different 

about the weather, the growing season, their world, in the past few years. Almost everyone will have 

something small, almost imperceptible, to share: a crocus broke ground behind the Ag Center in January, 

the forest floor is more brittle than normal, the strawberries lacked that special bite this year – and the 

rain, too little or too much rushed over dry ground before it could soak in. This year, drought scorched the 

Midwest, and is likely to cause price increases in corn, hay and dairy. This summer, 80% of states were in 

drought or abnormally dry conditions; one third of the country’s corn crop was in poor condition. 

Wildfires burned more than nine million acres, took lives, destroyed homes, and fatigued the men and 

women called upon to fight so many blazes at once. A late season hurricane met a winter nor’easter, and 

super storm Sandy was born. That storm killed at least 96 people in the United States, knocked out 

electricity to 7.5 million businesses and households across 15 states and the District of Columbia. Wall 

Street closed for two consecutive days—only the second time in history that weather has caused such a 

closure—and New York City fell dark. Even now, as this document is being prepared for publication, 

thousands of people are still without power, some are without adequate food. It is cold. 

I 

Figure 1: Kayaker navigating ancient fishing weirs on the Dan River. 

Photo Credit: Brian Williams, Dan River Basin Association 
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Without question, extreme weather events are on the rise, and when they do occur, strike a devastating 

blow. The United States operates with interconnected systems of energy and food so that when excessive 

weather hits one region, quite often it affects other areas of the country as well. In the wake of the 2012 

Midwest droughts and fires and Superstorm Sandy, a sensible approach is to leverage resources to focus 

our time and energy on “no regrets” preparation for extreme weather events.  

 

Those interested in a science-based overview about changing climate conditions will find a short 

summary in Appendix A. The heart of this plan, however, is to prepare us, the people, businesses and 

natural resources of Rockingham County to adapt to extreme weather events. This plan is about a 

conservative “no regrets” approach to making sure that our county’s forests and rivers are in the healthiest 

possible condition to provide timber income, wildlife habitat, clean water for drinking, and ample water 

for electricity production and other industry. This plan is about protecting the most vulnerable among us, 

the elderly, materially poor and poor of health, from extreme heat during the summers; about making sure 

that Rockingham County has resources that will place it in the best possible position to attract new 

business and to foster the entrepreneurial spirit from within.  
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The Weather ‘Round Here – An Introduction  
 

“In fair weather, prepare for foul.” – Thomas Fuller 

 

eather forecasters have grown increasingly adept in predicting the weather days in advance. 

Seasonal predictions, however, are getting harder to pin down. In the past one hundred years 

or so, average temperatures in North Carolina have risen by 1.2 °F and precipitation has 

increased by 5 percent in many parts of the Tarheel state. As would be expected, temperature and 

precipitation have varied across the state; yet overall 2000/2010 was a warmer and wetter decade than the 

preceding four. The state’s coastal areas experienced the highest maximum summer temperatures, while 

the minimum temperature has been rising, on average, across all seasons and all parts of the state. 

Generally, precipitation over the past 50 years has increased during the fall and spring and decreased 

during the summer. This fall (2012) has been particularly dry across much of the state.  

 

Drought 

 

No part of the public or private sector—whether commercial, industrial, institutional or residential —is 

immune from the effects of drought. Water shortages caused by drought affect all kinds of essential 

goods, services and activities. Every year, drought in America may cause between $6 billion and $8 

billion in damages, according to the Federal Emergency Management Agency. In 2002, North Carolina’s 

agricultural sector suffered $398 million in drought-induced losses, and the estimated “multiplier effects” 

of that drought amounted to an additional $233 million. That was only a precursor to the 2007/2008  

drought. The worst in North Carolina’s 112-year recorded rainfall history and arose from a “perfect  

 

 

W 

Figure 2: N.C. Drought Status - November 13, 2012. 

Source: US Drought Monitor 
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storm” of high temperatures and number of days of low humidity. The tropical storm season brought no 

relief. Water-use restrictions affected 53 percent of the public water systems and about 5 million people. 

Many cities and towns were within 100 days of exhausting their water supplies. Forest landowners and 

many residents in wildfire-prone areas were hit hard. Local firefighters and the N.C. Division of Forest 

Resources fought 7,200 wildfires—30 percent more than the annual average of 5,000. [7,200 is 44% 

greater than 5,000] The fires burned more acreage than had burned in any year in the previous two 

decades. North Carolina farmers suffered $500 million dollars in damages due to losses of soybeans, corn, 

cotton, tobacco and other crops. While the 2007/2008 drought is a memory, as Figure 2 shows, this 

November (2012), 58% of North Carolina is in abnormally dry to moderate drought conditions.  

 

The impact of drought upon agriculture is devastating. Lack of rain and irrigation can cause reduced or 

zero yield on staple crops such as corn, soybeans, wheat and hay. Livestock is perhaps more vulnerable 

than crops. Dry pastures are unable to support grazing or hay production. Farmers supplement with feed 

or trucked in hay, and those prices can spike when demand is high and supply is low. Other sectors of 

agriculture negatively affected by drought include orchards, nurseries, vineyards, and aquaculture. 

Droughts have reaching implications for America’s food supply and everyone in Rockingham County is 

subject to high food prices and potential food scarcity. 

 

Storms 

 

About 90 percent of the gasoline used by North Carolinians comes from the Gulf Coast; so every time a 

storm hits America’s “Third Coast,” it costs more to fill gas tanks in Rockingham County. Between 1996 

and 2006, 14 tropical storms or hurricanes caused agricultural damages (crop and livestock), totaling $2.4 

billion throughout North Carolina. When Hurricane Floyd arrived on September 16, 1999, the ground was 

already saturated in North Carolina from Tropical Storm Dennis less than two weeks before. Floyd 

dropped an additional 12 to 20 

inches on the eastern part of the 

state. Fifty two people died, and 

farm losses totaled about $1 

billion, including approximately 

$98 million in tobacco crop 

losses and $634 million in 

livestock losses. More than 3 

million chickens and turkeys 

and 30,000 hogs were killed in 

the storm. As this publication is 

being prepared for press, the 

human and economic costs of 

Superstorm Sandy are still being 

tallied, with estimates of tens of 

billions of dollars. In the 

Caribbean, 69 people died; more 

than 90 people died in the 

United States. Off the coast of 

Figure 3: Residents cleaning up after Hurricane Floyd.  

Photo Credit: N.C. Humanities Council 
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North Carolina, the storm sank the Bounty, killing a crew member, and the captain was lost at sea, 

believed to have gone down with the ship. Portions of Highway 12 on the Outer Banks were overwashed 

and buckled; at least one home in Rodanthe collapsed into  

the ocean.
1
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Plan Process 
 

n 2012, the Dan River Basin Association (DRBA) was awarded the opportunity to be one of four 

participants in the Model Forest Policy Program (MFPP), and marked the first time a North Carolina 

organization was chosen to participate in the national program. The MFPP program provides rural 

forested communities with tools and resources to develop a plan that helps their community: conserve 

water resources; protect citizens from flooding, drought, and health hazards; preserve their economy, 

maintain natural habitat; and build a sustainable baseline for resource oriented jobs and recreation. DRBA 

chose Rockingham County as its focus for this planning. DRBA received a $10,000 scholarship to 

participate in this program from the Model Forest Policy Program through a grant from the Kresge 

Foundation, a $3.1 billion private, national foundation that influences the quality of life through several 

fields of interest, including the environment. 

 

The Reidsville Area Foundation generously partnered with the Kresge Foundation by supplementing 

DRBA’s scholarship with a grant for $20,000 which helped provide staffing for participation in the 

program. DRBA hired a Program Manager for Rockingham County, and formed a stakeholder group that 

included representation from forestry, local governments; regional planners; businesses; outdoor 

enthusiasts, including hunters, river advocates, and recreational trail interests; water and soil experts, 

education, and economic development. The project manager met with members of the planning team 

through telephone calls, webinars, one-on-one meetings and workshops. DRBA also joined in an ongoing 

regional initiative through the Piedmont Triad Regional Council. Development of this plan coincided with 

two other major plans in Rockingham County: The Eden Watershed Restoration Plan and Rockingham 

County Pathways Master Plan for Recreational Trails. Members of the working group, as well as 

members from the Environmental Protection Agency and North Carolina Department of Natural 

Resource’s Climate Initiative, reviewed and contributed to portions of this plan. 

 

About the Dan River Basin Association 

 

Outdoor enthusiasts and concerned citizens organized the Dan River Basin Association in 2002 to 

preserve and promote the wilderness-like rivers of this border region of Piedmont North Carolina and 

Virginia. Faced with the decline of tobacco and textiles, leaders in the Basin’s counties recognized the 

increasing importance of the abundant high-quality water in this 3300-square-mile region. In addition to 

its economic value as a water source and its historical significance as a means of transportation, this river 

system can provide excellent recreational opportunities to the 1.5 million citizens who live within an 

hour's drive.  

 

The Association’s founders are promoting the rivers for multiple uses, including recreation and 

commercial and municipal growth. We believe that, with careful planning, natural and cultural 

preservation and economic development can exist hand-in-hand. The unspoiled rivers, the region’s unique 

and greatest resource, will be at the center as the sixteen counties of the Basin build a diverse economy, 

which must be based in part on new ideas. The Dan River Basin Association believes that providing 

outdoor recreation is essential to the region’s quality of life and its ability to draw new investment.  

 

I 
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Introduction to Rockingham County 

 

Rockingham County is a “water rich” landscape with more than the national average of acres in forest 

canopy. When DRBA was formed, the founders grasped that, unlike other river organizations in the state, 

many of the natural resources in the Dan River Basin were in fairly good shape. The local rivers were in 

better condition than they had been when the textile mills pumped dump dye waste water in them. (Old 

timers remember the Dan River running in vivid multi-color.) The county had more forest cover than it 

did when cultivating tobacco was profitable, and the soils were on the rebound from more than a century 

of that demanding crop. It would be an overstatement to say there were no environmental problems; 

however it was lack of jobs in the wake of the textile shut downs and tobacco quota system that most 

people were concerned about. While the economy is still a challenge, the region is also now facing 

environmental threats that carry grave consequences for human health, wildlife, and that slow economic 

rebound. 

 

Rockingham County is populated by approximately 93,643 people, with about 77% white, 20% black, 

and the remainder American Indian, Asian, Pacific Islander and other races. Nearly 13% of the 

households are single mothers; the median income for the county is $33,784. Men have a median income 

of $30,479 versus just $22,437 for females.
2
  

 

The County is governed by elected Commissioners and the towns and cities have their own governing 

bodies as well. Rockingham County is a voluntary member of the regional Piedmont Triad Regional 

Council (formally the Piedmont Triad Council of Governments). The Rockingham County Justice Center 

opened in 2011. The first judicial center in the state to seek LEED certification, the new courthouse is 

projected to save taxpayers more than $5 million in energy expenses over the next 4 decades. The county 

seat is located in Wentworth; six incorporated communities in the county are: Eden, Madison, Mayodan, 

Reidsville, Stoneville, and Wentworth—each is governed by city/town councils or board of aldermen as 

well as a mayor or mayor pro tem. Rockingham County is governed by five elected County 

Commissioners. Unincorporated communities are Huntsville, Shiloh, Ruffin, Monroeton and Bethany. All 

are governed by County ordinances and State and Federal laws. The county and each of the incorporated 

communities have zoning ordinances. Local ordinances include rules on landscaping, silviculture and 

watershed protected areas. 

 

Governmental agencies and other organizations with jurisdiction or an interest in forest, water and climate 

change include, in no particular order: Dan River Basin Association, Piedmont Triad Regional Council, 

Rockingham County Planning and Inspections, Reidsville Planning and Zoning, Eden City Planning and 

Zoning, Town of Wentworth Planning and Zoning Board, Town of Madison Zoning and Inspections 

Department, Town of Mayodan Zoning Board, Town of Stoneville Zoning Administrator, North Carolina 

Soil and Water Conservation District, NC Forest Service, NC Cooperative Extension, NC Department of 

Agriculture and Consumer Services, NC State University College of Agriculture and Life Sciences, NC 

A&T State University College of Agriculture and Environmental Sciences, NC Forestry Association, 

Southern Environmental Law Center, US Environmental Protection Agency, NC Department of 

Environment and Natural Resources Climate Change Initiative, and NC Division of Water Resources. 

Contact information for most of these organizations is located at the end of this document. 
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Community Readiness Analysis 

 

Traditionally planning for tackling large and complex problems includes a SWOT analysis to identify the 

strengths, weaknesses, opportunities and threats to the issues, partners and resolutions. Although SWOT 

is associated with corporate structure—and sometimes elicits audible groans in working groups—the 

exercise is an effective technique in community planning on a complex, multi-faceted set of issues. The 

following basic SWOT analysis matrix was distilled from individual conversations, work group meetings, 

and DRBA’s past experience in the field of forest and water protection and conservation. 
 

SWOT Analysis for Rockingham County Resilience Planning 

Strengths Weaknesses Opportunities Threats 

Dedicated and 

interested staff in local 

governments 

Funding 

DRBA staff and 

board members are 

certified water 
monitor trainers 

Low political will to 

invest 

River advocacy 

organization already 
exists 

Need for volunteer 

recruitment & 
training 

PTRC's watershed 

planning 

Resistance to perceived 

“outsider” or 

government 
interference  

Good watershed 

protection ordinances 

in some areas of the 

county 

Access to river 

and tributaries; 

will need 

landowner 
permission 

Local  pride in land 

Some timber brokers 

employ questionable 

practices 

Access to local lab for 

testing 

Knowledge gaps 

in solutions 

Leadership with 

positive working 
relationships 

High unemployment; 

lack of focus on 

sustainable economic 
development 

CREP and cost share 
funding 

CREP and cost 

share funding is 

difficult to 

understand 

Forest planning 

funds available 

through NC Forest 

Service 

Regulations can be a 
bar to solutions 

Strong FEMA plan in 

place   

Most land in 

relatively small 

parcels; very little 

public land 

Rural area with 

ample yard and other 
acreage for planting 

Environmental threats 

are complex (i.e. 

uranium mining, coal 

ash, old farm ponds 

Soil & Water 

Conservation District 

and Agricultural 

Extension offices 

located in the county 

 

Southern 

Environmental Law 
Center 

 

Visionary local 

leadership   
 

"Produce Lady" - 

community garden 
movement 
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Economics and the Environment  
 

y the mid-19
th
 century, the United States had risen to be one of the largest textile producers in the 

world, second only to Great Britain. In the first decades of the 20
th
 century, Rockingham County, 

North Carolina was on the verge of becoming the largest industrial county in the State, perched 

as it was on the county’s enviable twin pinnacles of tobacco and textiles. (An entire, vigorous economy 

arose from those industries. The “Gem of the North,” the “North Star,” the boosters touted, became an 

example for southern and eastern counties to aspire. It turned the urban areas of Rockingham County into 

a “Dickensonian” tale of two cities. Textile mills exploited the labor of children—as well as adults. 

Working them long hours in unsafe and unhealthy conditions; providing little to no social safety net when 

their limbs and fingers were crushed, broken or severed in the great machines; or other fates rendered 

them unemployable. At the same time, presidents and boards of directors of the great mills paved public 

streets; constructed homes, churches, schools, play grounds and a riverside park; sponsored music 

lessons, baseball leagues, festivals, and theater plays. Dozens of small businesses sprang up: restaurants, 

motion picture theaters, clothing, grocery, furniture, and hardware stores; automotive dealers, banks, 

jewelers, and more.  

 

 

 

 

 

B 

Figure 4: Child “doffer” working in North Carolina textile mill, c. 1908. Children were used as doffers to 

replace bobbins on spinning wheels because their fingers were small and could fit in the machinery. 

Photo Credit: Lewis Wickes Hine, photographer;                                                                                                    

Library of Congress Prints and Photographs Division, Washington, D.C. 
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Almost simultaneously, tobacco rose as the most important agricultural crop. As farmers increasingly 

turned to this cash crop, they enjoyed prosperity, ceased growing their own food, and became part of the 

consumer culture. As much as tobacco and manufacturing brought to the county, that vigorous economic 

base lacked diversity and made it vulnerable to global shifts in labor and the sharp decline in tobacco 

consumption, ultimately bringing down giants such as Fieldcrest, Dan River, Draper-American Mills, 

Spray Woolen Mills, Washington Mills, and others. Between 1990 and 2007, cigarette production 

decreased by about 34%, exports decreased by about 34%, and consumption dropped by about 31%.
3
 

Rockingham County’s economy stumbled, and then crashed. All of this was made worse in a mill-culture 

that put little value on post-secondary or higher education. For generations one could emerge from high 

school (or sooner) and gain employment in one of the factories. As wages rose over the years, so did a 

middle class with relatively low education levels. Many people are still waiting, hoping for good 

manufacturing jobs to return. Unemployment remains higher than the national average. 

 

Long-Term Economic Trends in Rockingham County  

 

As the figures below illustrate, employment has declined in spite of a rise in population and personal 

income. From 1970 to 2010, there has been long-term growth in population, although at a slowing rate in 

the 2000s (top figure); gradual growth in real (i.e., adjusted for inflation) personal income (bottom 

figure); but a decline in employment since the 1990s.  

 

The most striking aspect of Rockingham County’s economy has been the rapid rise of real personal 

income, despite the loss of jobs. This can be explained by the rapid rise of non-labor income sources, 

which include dividends, interest, rent, and transfer payments (also known as retirement and investment 

income).  

 

 

 

 

Figure 5: Trends in number of people employed in Rockingham County, NC 1970-2010.  

Source: Economic Profile Systems, Headwaters Economics 
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In 2010, non-labor income sources accounted for 44 percent of total personal income and represented the 

single largest source of personal income in the county.  

 

 

 

 

 

 

 

 

 

 

Figure 6: Personal Income Trends in Rockingham County, NC 1970-2010.  

Source: Economic Profile Systems, Headwaters Economics 

 

Figure 7: Trends in Non-Labor Income Share of Total Personal Income 1970-2010. 

Source: Economic Profile Systems, Headwaters Economics 
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From 2000 to 2010, while labor income declined by $154 million, non-labor income grew by more than 

$298 million. In other words, non-labor income sources have in the last decade accounted for more than 

100 percent of net personal income growth in Rockingham County.
4
 

 

Recent population growth has been from a mix of natural change (births exceeding deaths) and the 

migration of people from outside the U.S. While migration from within the U.S. was negative (- 127 

people), all in-migration gains (+156 people) from 2000 to 2011 were from international migration.
5
 

 

The population is also aging. In 2000, the median age was 38.5, while in 2010 it was 41.7. As Figure 8 

illustrates, the only age groups that grew in Rockingham County from 2000 to 2010 were from the Baby 

Boomer generation (age 45-64) and the retirement-aged (65 years and over).
6
  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

The aging of the population is readily apparent in the makeup of personal income in the county. Non-

labor income is the single largest source, constituting 44 percent of total personal income in 2010. Figure 

9 shows the makeup of non-labor income over time. In 2010, dividends, interest and rent (money earned 

from investments; indicated in red) constituted 31.5 percent of non-labor income and 14 percent of total 

personal income. Age-related income (retirement, disability insurance benefits and Medicare; indicated in 

green) has grown to 42 percent of non-labor income and 18 percent of total personal income in 2010. 

Assistance programs (Medicaid and income maintenance benefits, aka “welfare”; indicated in light blue) 

have also grown. In 2010, these represented 18 percent of non-labor income and 8 percent of total 

personal income.
7
 

Figure 8: Population Age Distribution 

and Trends Rockingham County in 

2010. Source: Economic Profile Systems, 

Headwaters Economics 
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Rockingham County also has a significant number of people in poverty. In 2010, 12.6 percent of families 

are in poverty (compared to 10.1% in the U.S.) and 12.5 percent of households receive food stamps 

(compared to 9.3% in the U.S.). For people who self-identified with the Bureau of the Census as being 

white, 13.1 percent of individuals are in poverty, compared to 22.9 percent for African Americans.
8
  

 

The aging of the population is also reflected in types of income, with 20.6 percent of households 

receiving retirement income. This consists of families that receive income from: (1) retirement pensions 

and survivor benefits from a former employer; labor union; or federal, state, or local government; and the 

U.S. military; (2) disability income from companies or unions; federal, state, or local government; and the 

U.S. military; (3) periodic receipts 

from annuities and insurance; and   (4) 

regular income from IRA and Keogh 

plans. It does not include Social 

Security income.
9
 

 

In terms of employment, the structure 

of Rockingham’s economy has 

changed over the years. In 1970, 

manufacturing represented 31 percent 

of all jobs in the county; by 2010, this 

had declined to less than 17 percent. 

While in 1970 service industries 

(health care, wholesale and retail trade, 

finance, and more) represented 30 

percent of all jobs, by 2010 services 

accounted for 62 percent of total 

Figure 9: Components of Non-labor Income, Rockingham County NC. 

Source: Economic Profile Systems, Headwaters Economics 

Figure 10: Number of Households Receiving Earnings by Source. 

Source: Economic Profile System, Headwaters Economics 
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jobs).
10

 The single largest employer is government, followed by health care and social assistance, and 

retail trade.  

 

These structural changes in the economy are reflected in average earnings per job, which have been 

relatively flat since the mid-1980s: $36,479 in 1985 compared to $37,032 in 2010. By comparison, per 

capita income, driven by the growth of non-labor income, has increased by $24,676 in 1985 to $30,864 in 

2010.
11

  

 

One area of the Rockingham County economy that has seen consistent growth has been tourism. While no 

single industrial category exists to track tourism, there are sectors of the economy that are closely 

associated, and can be used to indicate long-term patterns of change. These include components of retail 

trade; passenger transportation; art, entertainment and recreation; amusement and recreation; museums, 

parks, and historical sites; and eating and drinking establishments. These can serve as a proxy for tourism-

related jobs in order to illustrate long-terms trends and relative size.
12

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Employment by Industry. 

Source: Economic Profile System, Headwaters Economics 

2010 % Total

36,981

Farm 935

Forestry, fishing, & related activities

Mining (including fossil fuels)

Construction 2,132

Manufacturing 6,110

22,814

Utilities 175

Wholesale trade 1,465

Retail trade 4,866

Transportation and warehousing 744

Information 233

Finance and insurance 1,014

Real estate and rental and leasing 1,087

Professional and technical services 992

Management of companies and enterprises 65

Administrative and waste services 2,847

Educational services 249 0.7%

Health care and social assistance 3,833 10.4%

Arts, entertainment, and recreation 455 1.2%

Accommodation and food services 2,367 6.4%

Other services, except public administration 2,422 6.5%

4,783 12.9%
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Economic Vulnerabilities to Extreme Weather Events 

 

When it comes to global warming, it’s a tough call deciding whose hot air to believe: Al Gore or those 

AM radio right-wingers who call it hoax. Me? I go with the insurance industry. If anyone is going to feel 

a rise in global temperature — and the destructive weather it causes around the planet — it’s the people 

who have to pay for the damage. – Al Lewis, Market Watch, Wall Street Journal, 2011 

 

Without question, extreme weather events cause negative impacts on all sectors of the economy. Outdoor 

recreation (including businesses categorized as tourism), agriculture, forestry, health, and energy are of 

primary concern in Rockingham County. The economic impact on those sectors will be a constant thread 

running throughout this plan. In addition to the obvious costs to public health and property damage, 

hidden expenses of extreme weather include: police and emergency professionals responding to 

emergencies, loss of productivity, provision of temporary shelter and supplies, potential relocation and 

retraining costs, higher costs for food and water, plus others. Extreme weather brings increased levels of 

uncertainty and risk, and insurance companies are likely to respond with new, higher premiums, making 

insurance more difficult to obtain.  

 

Tourism/Retirement Destination: Given the changing demographic and economic structure of 

Rockingham County, there are a number of areas where the county may be vulnerable to changing 

climatic conditions. One of the most significant developments is the aging of the population. This could 

be the result of attractiveness of the county to retirees, or because existing residents are “retiring in place” 

and cannot afford to leave. In either case, the attractiveness of Rockingham County to new and existing 

retirees could be affected by extremes in weather. 

 

Rockingham County is experiencing outmigration to other parts of the country, and in-migration from 

other counties. It is possible that with stronger coastal storms and devastating flooding, people from the 

North Carolina and Virginia coasts will see Rockingham County has high and dry ground. Areas 

including north of Cape Hatteras have documented that rates of sea level rise are increasing three to four 

times faster than the rate of sea level rise globally.
13

 John Boon, emeritus professor at the Virginia 

Institute of Marine Science (VIMS) in Gloucester Point, said the rate of that acceleration “justifies 

concern over this region of the U.S. East Coast” for coastal communities trying to adapt and plan for 

storm surges.  

 

The quality of life of an area, and measuring what constitutes an “amenity,” can be a complex subject. 

The travel and tourism sector of the economy is one area of Rockingham County’s economy that 

represents at least a good portion of the region’s “quality of life.” The same natural resources that attract 

visitors—clean free-flowing rivers, fishing, and a growing number of recreational trails, and more—also 

attract new people and business, and entice many locals to remain in the area. Extreme weather threats to 

the very features that make Rockingham County a beautiful place to visit, the rivers and forests, will be 

discussed in more detail in the following pages. 

 

Vulnerable Residents: Rockingham County has a significant number of people who may be 

disproportionally affected by extreme weather. These include the elderly, poor, unemployed, and 

undereducated, as well as those with poor health, including the obese, smokers, and people with 
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respiratory and other ailments. In Rockingham County 19 percent of the population is in poor health: 31 

percent are smokers; 33 percent are obese; 18 percent carry no health insurance; 48 percent have some 

college education; and 12.9 percent are unemployed.
14

 So how might extreme weather impact these 

populations?  

 

It is hard to predict the full range of negative public health consequences, though some factors can be 

reasonably anticipated. For instance, higher temperatures and longer periods without significant wind or 

rainfall contributes to the formation of ground-level ozone and fine particulate matter, which exacerbates 

chronic and acute respiratory illnesses such as asthma, emphysema, and bronchitis. Increasing 

temperatures are expected to worsen air quality. Two pollutants of chief concern are ozone and fine 

particulate matter (from road dust, diesel emissions and wildfires). Extended warm seasons can enhance 

high ozone, pollen and fine particulate concentrations (due to fire, greater energy demand from 

conventional power plants, longer growing and flowering seasons and longer rain-free periods), providing 

multiple and reinforcing sources of poor air quality. According to the Physicians for Social 

Responsibility, North Carolina has witnessed an increasing trend in asthma patients among children as 

well as adults. The health care costs are increasing for these diseases. North Carolina’s climate is already 

hot in the summertime and just a few degrees hotter than normal will contribute to heat stress. One report 

estimated up to a 70 percent increase in heat-related deaths each summer in coming decades.
15

  

 

As previously noted, close to 15 percent of all jobs in Rockingham County are in sectors closely 

associated with travel and toursim. First, the bad news: the reality is that too often jobs associated with 

tourism are physically and mentally exhausting and offer poverty-level wages. Many workers in tourism-

related industries are barely “getting by” and “getting ahead” is nearly impossible for these working 

poor.
16

 Over-reliance on these kinds of jobs will do little to prepare for, and perhaps even excacerbate, the 

vunerablilities of Rockingham County’s residents to extreme weather. These are not the “good jobs” that 

former textile workers in the county so strongly desire, and justifying natural resource protection solely in 

order to make these low wage jobs possible will not resonate with this demographic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Jeff Johnston and his dog, Guy, heading for the river. 

Photo Credit: Jeff Johnston 
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However, and this is very good news, branding Rockingham County as an outdoor recreational 

playground does offer a range of meaningful opportunities. Small businesses thrive in an outdoor 

recreation economy: outffitters, guides, production of local, specialty foods, and more. A recently 

released report on the economic impact of outdoor recreation finds that 6.1 million American jobs are 

“directly supported by the outdoor industry,” and “Americans spend $646 billion each year on activities 

like camping, hunting, and snow sports. This is a bigger economic impact than those of the 

pharmaceutical and gasoline and fuel industries.” The report points out that America is globally 

recognized as the leader in outdoor recreation. Advancements in technical apparel, footwear and 

equipment for outdoor activities are driving innovation and entrepreneurism, while creating a demand for 

highly skilled workers in areas like technology, product design, manufacturing, sustainability and global 

commerce. A tremendous diversity of career opportunities exists beyond product-related jobs.
17

  

 

Rockingham County has a made a significant investment in marketing already with the establishment of 

the Partnership for Economic & Tourism Development, and branding the County as North Carolina’s 

North Star. Gerbing Heating Clothing, which manufactures protective gear for hunters and motorcyclists, 

has a 25,000-foot facility in Stoneville (Rockingham County). Pro Canoe Kayak (boat manufactuers and 

retail sales) are located just to the south in Greensboro. By building Rockingham County’s brand as an 

outdoor recreational venue, it will simutaneously strengthen its position for cultivating higher paying 

professional and technical jobs in marketing, manufacturing, real estate and other trades. 
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Forest Resource Assessment Findings 
 

Forest History, Current Conditions and Trends 

 

eginning in the mid-1700s, when European settlers moved into the North Carolina Piedmont 

region, they vigorously set about clearing forests for lumber, establishing pasture lands, tobacco 

fields and other agriculture. By the end of the Civil War, only about one-third of the state was 

forested and most of the surviving old growth forests existed only in the mountains—much of that too 

was being cut by the late 1800s.
18

 About this time, cultural nationalists were looking to grand landscapes 

as marks of America’s greatness. The United States—just decades from proving itself as a true nation—

did not possess centuries of history, impressive architecture or works of art as evidence of its greatness. 

Grand landscapes and sweeping, pure vistas—those could be America’s cathedrals; those would be the 

nation’s proud heritage.
19

 

 

That ideal, however, was in sharp contrast to reality in North Carolina when George W. Vanderbilt visited 

the state. He purchased 125,000 acres of overworked, denuded land and embarked on a nearly 7-year 

project to create Biltmore, a country estate that would rival any in Europe. He engaged famed landscape 

designer Fredrick Law Olmstead to design and oversee creation of the estate’s gardens. At Olmstead’s 

urging to engage a forestry designer, and amid a general growing concern nationally about the loss of 

American forests, Vanderbilt hired Gifford Pinchot, then in his late 20s, to design and implement a forest 

management plan for the estate that would serve as model for scientific forestry practices. Later, the first 

school of forestry in North America was established by Carl Schenuk at Biltmore (now known as “The 

Cradle of Forestry”). When Pinchot went on to become the first Chief of the USDA Forest Service, the 

experiences and ideas gleaned from Biltmore informed his policies and practices. Pinchot published 

several seminal books on professional forestry and is remembered as the “Father of American Forestry.” 

Theodore Roosevelt, the first president to make conservation a major national issue, described Pinchot: 

“Among the many, many public officials who under my administration rendered literally invaluable 

service to the people of the United States, he, on the whole, stood first.”  

B 

Figure 13: Front Gates 

of Biltmore Estate. 

Photo Credit: Library of 

Congress 
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So here, in the “Land of The Sky,” where humans first took flight, North Carolinians also have cast deep 

roots in the soil. The state is recognized for pride of place as the birthplace of the modern forestry 

movement. From tapping the pines for turpentine, to its rise as the “furniture capital of the world,” to the 

birth of the modern forestry movement, the history and culture of North Carolina has been shaped by its 

relationship to its forest lands. 

 

 
 

 

 

 

 

Since the mid-20
th
 century or so, North Carolina has fluctuated between 19 and 20 million acres of forest. 

In the Piedmont region, mixed stands are common, though oak, hickory and pine historically are the 

dominant species.  

 

By 2002, forest cover had dropped to about 18.3 million acres, of which 17.7 million acres were classified 

as timberland—meaning that it is suitable for timbering, though not necessarily managed as or intended to 

be working forest.
20

 

 

Even with the declines of the past decade, more than half of North Carolina remains forested and 

represents some of the most diverse forest types and the widest range of species occurring in North 

America.
21

 In the 1950s, the vast majority of Piedmont timberland (78%) was, and continues to be, owned 

by private landowners. (Note that between 500 and 1,500 acres of private lands in Rockingham County 

are in the U.S. Conservation Reserve Program (CRP), a voluntary land protection program.) While this 

means that very little forest is protected or set aside for public use and enjoyment, a 2006 survey of North 

Carolina landowners indicates that their attitudes and philosophy toward their land is highly conducive to 

stewardship. The majority of landowners report that: “owning forest land for commercial timber 

Figure 14: Land cover for Rockingham County showing percent tree canopy and impervious cover. Most 

of Rockingham County is covered with forest canopy; however the forest diversity is being lost to 

timbering and replanting with Loblolly Pine. 

Source: U.S. National Land Cover Database  
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production is … not a primary reason for owning forest land [emphasis added].” Rather, the motivation 

for owning land and forests arises from a desire to pass that land on to their descendants, long term 

investment and aesthetic enjoyment.
22

  

 

Today, the majority of trees are located on the coastal plain and mountains, not the Piedmont. 

Rockingham County is a notable exception and ranks among the top counties in the entire state for forest 

cover (about 150,200 acres). Even more remarkable considering that the Piedmont has the least 

proportion of forest overall (the region is also home to the state’s largest metropolitan areas and the 

highest concentrations of people.)  

 

Risks and Resiliency Responses - Rockingham County Forests 

 

Rockingham County forests are facing several risk factors. An understanding of what those current 

stressors are will help guide initiatives for protecting the forests now and in the future. Two prevailing 

forces in the county should be taken into account when assessing risk and proposing responses for 

mitigating those risks: 

 

1. Loss of Farmland = Loss of Forest: Significant portions of working farms in North Carolina also 

contain forests, “thus the fate of rural forests is directly linked to that of farms.” Between 1992 and 

1997, North Carolina had the dubious distinction of ranking 4
th
 among the top 20 states losing the 

most prime farm land. During the decades between 1987 and 2007, North Carolina lost approximately 

20% of crop land and about 7% of forest land—with the greatest number of total acres lost in the 

Piedmont.  

 

Moreover, in Rockingham County, farms are 

growing increasingly smaller and more divided 

among multiple owners resulting in fragmented 

land management. As farmland is divided among 

heirs, those family members often struggle to find 

consensus on how to manage or whether to sell it. 

According to the American Farmland Trust, urban 

sprawl imperils farm land across North Carolina in 

general with particular concern in northern 

Rockingham County which is at the nexus of high 

quality farmland and potential for high 

development.
23

 North Carolina leads the nation in 

farm loss, more than 6,000 farms and 300,000 

acres of farmland lost just since 2002. Before that, 

between 1990 to 2002, the state lost one million 

acres of forestland—about three quarters of that to 

urban development. In 2005, North Carolina 

established the Agricultural Development and 

Farmland Preservation Trust Fund to support the 

farming, forestry, and horticulture communities 

 

 

Why preserve the farming, forestry, and 

horticulture industry in North Carolina? 

 Seventeen percent of the state’s workforce  

is enrolled in agriculture/agribusiness  

related jobs.  

 Agriculture/agribusiness comprises 20.3%  

of the state’s income and is the number one 

industry in the state at $68 billion.   

 The state’s forest products industry is the 

largest manufacturing industry in North 

Carolina.  

 Forest products industries paid annual  

wages of $3.6 billion.  

 North Carolina’s green industry contributes 

$8.6 billion to the state’s economy.  

 The green industry employs nearly 152,000 

people across the state.  
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within the agriculture industry by supporting the purchase of conservation easements; funding 

programs that help family farms develop and implement plans for the production of food, fiber, and 

value-added products, agritourism activities, marketing and sales of agricultural products produced on 

the farm, and other agriculturally related business activities; funding conservation easements on 

farms, forest, and horticulture lands to enhance production of food, fiber and other agricultural 

products.
24

  

 

2. Lack of Knowledge about Best Management Practices: Rockingham County is characterized by 

established cultural traditions that shape land use and sense of pride in ownership; however, anecdotal 

evidence strongly suggests that understanding and awareness of forestry best management practices is 

dramatically uneven across the entire Dan River Basin region. Small forest owners are less likely to 

be reached by state forestry and extension agents; yet, this cohort is the most vulnerable to 

solicitations from timber brokers who may be seeking to purchase timber at a low cost from 

uninformed landowners. Aggressive promotion by some timber brokers has resulted in poor forestry 

practices.
25

 A common misperception about North Carolina Forest Service is that the department 

exists solely to fight fires. Unfortunately, that means that their extensive wealth of knowledge and 

resources on forest best management practices is largely unknown to small forest land owners. 

Figure 15: “Farming on the Edge” figure shows areas of high risks of  

farm and forest loss in North Carolina. 

Source: American Farmland Trust 
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Timber harvesters who are committed to selective cutting practices face intense competition from 

sawmills and those timber brokers who present to uninformed landowners a convincing case for clear 

cutting. 

 

Extreme Weather and Forests– Impact and Potential Resiliency Responses 

 

The North Carolina Department of Environment and Natural Resources, through its Climate Change 

Initiative, has identified a number of potential threats to Rockingham County forests in coming decades 

that include: extinction and genetic degradation; increasing intensity in storms; broad-scale changes in 

forest biodiversity; sensitivity to fire; southern pine beetle infestation; and severe flood events.
26

 The 

recent spread of Southern Pine beetle attributable in part to warmer weather has affected four saw-timber 

and pulpwood production facilities in Alabama, Louisiana, Mississippi, Tennessee, Kentucky and the 

Carolinas. On average, annual losses have reached over 1% of gross state product.
27

 

 

Fortunately, preparing for impact of extreme weather is no more complicated that employing sound forest 

management practices.
28

 In October 2012, the Global Forest Expert Panel released findings and affirms 

that biodiversity is a key determinant of a forest’s ability to remain resilient with new emerging weather 

patterns. This “no regrets” approach to forest management, keeping future predictions in mind, does not 

need to be costly and will give Rockingham County’s forests a much needed edge in remaining healthy 

now and for the years ahead.  

 

So what is expected to occur as the prevailing weather shifts in the future? Frankly, no one can say for 

sure. That is why the “no regrets” approach is particularly appealing. The investment made will pay 

dividends even if the climate does not change. What follows are the experts’ current best predictions for 

the region including Rockingham County. 

 

Forests, Temperature and Diseases: In 2010, The North Carolina Forest Service published an extensive 

Forest Action Plan for the state, and substantial areas of Rockingham County were identified under 

potential threat to its forest health. While the predominate pests are not identified as a current threat to 

Rockingham County forests, major portions of the northern areas and a section of the south west have 

been identified at “high risk” of invasion by species including emerald ash borer (Ash trees), Asian 

longhorn beetle (Birch Elm, Horse Chestnut), redbud ambrosia beetle (Red Bay trees), and sirex 

woodwasp (Pine trees). Should weather conditions change, these plant and insect species may have an 

ecological advantage over native species. Warmer winters will mean fewer of the hard freezes that kill off 

or otherwise limit pests. Destructive insects, such as bark beetles, will be better able to take advantage of 

forests stressed by more chronically warmer air. Certain invasive plant species, such as Kudzu, are 

expected to increase dramatically as their large range and tolerance of harsh conditions will allow them to 

rapidly move into new areas.  
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Resiliency Responses: More eyes-on-the-ground monitoring for new invasive arrivals can help experts 

respond earlier, which increases effective intervention in reducing damage. Also, government policies and 

cross-border cooperation could create a “shared determination,” focusing on blocking “pathways of 

invasion” such as the import of firewood.
29

 A recent study published in the Journal of Economic 

Entomology reports that nearly half of the firewood bundles purchased from “big box stores, gas stations 

and grocery stores in Colorado, New Mexico, Utah and Wyoming” contained live insects such as the 

emerald ash borer, the Asian longhorned beetle, and bark beetles. The insects were found to emerge up to 

558 days from the purchase date of the wood. Particularly challenging is the fact that no national 

regulations exist on the commercial firewood industry requiring firewood to be treated before use or sale 

to reduce the possibility of live insects or pathogens on or in the wood. Heat-treating firewood prior to 

shipping would kill insects and pathogens and would have less economic impact than banning interstate 

sale of firewood.  

 

Forests, Temperature and Drought: Increasing temperatures and changes in spring/summer rainfall are 

expected to cause a rise in droughts across the Southeast. In Rockingham County, indeed throughout the 

North Carolina Piedmont region, stream flows are historically variable. In coming decades, streams may 

be dry for longer periods of time and reservoir levels for drinking water and power plant cooling may 

drop.  

 

 

 

 

 

 

Figure 16: Distribution of forest health threats across NC. 

Source: N.C. Forest Service 
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Resiliency Responses: A variety of optimal forest management practices help maintain forest biodiversity 

and minimize drought risks. For example, forests with wider spaced trees can help make more water 

resources available to crop trees and can help avert drought-related tree mortality. Maximizing overall 

forest cover and minimizing impervious cover also help recharge groundwater resources and maintain 

stream flows even during drought periods.  

 

Forests and Wildfire: Researchers have determined that shifts in global temperatures, changes in regional 

climate, and the “timing of spring leaf green-up and autumn leaf loss” is likely to add complexity to fire 

seasons in the East.
30

 Moreover, expected increases in drought-related forest stress “will increase dry 

fuels and chance for ignition.” Ironically, storms will pose a threat as well with increased fires started by 

lightning strikes. 

 

Resiliency Responses: Prescribed burns are effective in reducing fuels in forests, though the increase in 

dry and windy days may decrease burning opportunities. Controlled burns help make the forest more 

resilient to extreme weather impact by: (1) reducing fuels; (2) reducing competition for nutrients and 

water from old weeds and invasives on the forest floor; (3) reducing or removing deadfall. Deer, turkey, 

and other wildlife are adept at moving out of the area during the burn if given a corridor, then returning to 

reap the benefits. Caution should be taken to avoid injuring or killing slower moving wildlife such as box 

turtles. Landowners should contact the local North Carolina Forest Service ranger’s office in Wentworth 

prior to burning; phone 336-634-3021 or email to rockingham.ncfs@ncagr.gov. 

 

Figure 17: U.S. Drought Monitor for NC - November 6, 2012. 

Source: USDA 

mailto:rockingham.ncfs@ncagr.gov
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Forests and Ice/Wind Storms: Trees are damaged by high intensity wind storms as well as ice, snapping 

limbs, uprooting trunks, and in some cases, laying entire forests nearly flat. In a storm's wake, 

landowners, municipalities and state agencies are faced with important financial and environmental 

decisions.  

 

Resiliency Responses: Obviously little can be done to avoid storms. A common response to devastating 

storms is to salvage-log and clear away downed and broken trees. However, a just publish 20-year study 

by Harvard Forest Long-Term Ecological Research (LTER) in Massachusetts, shows that leaving a forest 

alone following storm events may be the best management decision for native plants and wildlife. When 

downed and damaged trees are cleared away, the “forest’s original growth and biodiversity, on which 

many animals and ecological processes depend, is stripped away.” Left to recover, researchers found, “a 

thickly growing, early-successional forest made up of a few light-loving tree species develops in its 

place.”
31

 

 

Forests, Recreation and Aesthetic Quality: Rockingham County’s natural beauty may be compromised 

by loss of forests at the same moment that the County is looking to attract visitation from outdoor 

enthusiasts. Urban dwellers and other visitors place a high value on forest canopy along mountain biking, 

equestrian, and walking trails. “Swimmable and fishable” rivers for boating, fishing and other activities 

are dependent upon healthy riparian forests. As forest health is challenged by increased intensity in 

storms, drought, and invading pests, these may negatively impact recreational experiences.  
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Water Resource Assessment Findings 
 

uman relationships with the rivers in Rockingham County extend back for centuries. 

Archaeological evidence suggests that perhaps as early as 1450 C.E. (Common Era), Saura 

Indians lived in a large village (now called Lower Sauratown) located along the Dan River in 

what is now Rockingham County. (Upper Sauratown was located in Stokes County.) Far from being a 

stagnant culture, over time the Saura villages became larger, more complex, then smaller with larger 

cemeteries. While their diet and hunting tools remained fairly consistent, other aspects of their material 

culture, particularly pottery and ceremonial items, evolved over time. As with other native North America 

populations, the 17
th
 century arrival of Europeans carrying measles, small pox, and influenza devastated 

the tribe.
32

 

 

British and enslaved African immigrants settled the upper Haw and Dan rivers beginning in the mid-

1700s. River trade was primarily carried on double-ended, shallow draft, flat bottomed water craft known 

as batteaux. A series of landings, sluices, and wing dams built in the 1820s still exist in the river, 

channeling water through rapids and ledges, making the river ideal for novice paddlers and floatable 

during extreme drought. Known today as the “Dan River Batteau Trail,” many of the more than 30 

surviving navigation structures are listed on the National Register of Historic Places.
33

 

 

Agriculture became the primary land use, mainly tobacco, corn and grains. Two hydroelectric power 

plants were built to furnish power to textile mills: in Mayodan on the Mayo River and another in the 

village of Spray (now Eden) on the Smith River. 
34

 Beginning in the 1800s, top soils significantly eroded, 

particularly on the steeper topography. However, “subsequent planting of pine trees on these gullied 

slopes, along with natural reversion of old fields to forestland has reduced the loss of soil to the 

streams.”
35

 Most areas of Rockingham County fall into the 15% to 50% cultivated range.  

 

River History, Conditions and Trends  

 

Rockingham County spans 572 square miles including about six total square miles of water. The Dan 

River (the major river) flows 38 miles through the County. Major lakes, rivers and creeks, in addition to 

the Dan, include Smith, Haw, Mayo (all rivers); Troublesome, Rock House, Matrimony and Belews (all 

creeks), and Hester and Belews lakes.
36 

Rockingham County is drained by two watersheds: the Roanoke 

River Watershed (of which the Dan River is a sub basin), and the Cape Fear River Watershed.
37  

 

The Dan River crosses the North Carolina/Virginia state line eight times on its way from the Blue Ridge 

Mountains to John H. Kerr Reservoir and forms the main artery of the Dan River Basin. Spanning 

approximately 3,300-square-miles, the Dan River Basin comprises approximately one-third of the 

Roanoke River Basin. Major tributaries of the Dan River in Rockingham County are the Mayo and Smith 

rivers; other major tributaries are the Sandy, Banister, and Hyco rivers. 

 

Rockingham County has three lakes, three major rivers, and more than 40 significant creeks.
38

 Belews 

Lake intersects the county line with Stokes County and is a cooling pond for a large steam-generated 

power plant owned by Duke Energy. The lake is a popular recreation venue with more than 80 miles of 

shoreline. Carolina Marina leases property from Duke Power to operate the lake’s sole marina (located in 

H 
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Stokes County). Lake Reidsville spans approximately 750 acres and is also a recreational site, though its 

main purpose is to provide drinking water for the City of Reidsville. Rockingham County has a total of 6 

drinking water supply watersheds. In 1993, the county initiated a watershed protection program, which 

included the designation of “watershed overlay districts” with more stringent land use and development 

standards around and/or upstream from drinking water supplies. Designated watersheds have mandatory 

minimum riparian buffers of 30 feet, with 100-foot buffers required within a half mile of drinking water 

intake.  

 

Approximately half of the City of Reidsville and about a quarter of Rockingham County drains into the 

Haw River and is part of the B. Everett Jordan Lake Watershed (a sub-watershed of the Cape Fear) and 

provides drinking water for Cary, Pittsboro, and other municipalities in central North Carolina. The 

Jordan Lake Watershed rules, currently the strictest in North Carolina, impact all or portions of four 

counties and sixteen cities. Rockingham County has a Watershed Protection Ordinance, and the county 

planning department manages the portion of the watershed that falls within Rockingham County’s 

Planning Jurisdiction. County Planning also manages the Town of Wentworth’s Watershed regulations by 

inter-local agreement. Reidsville, Eden, Madison, Mayodan and Stoneville have their own watershed 

protection ordinances which cover the city limits and their extra-territorial jurisdiction (ETJ). Reidsville 

and Eden are the only municipalities in the county that fall under the storm water management 

regulations. 
39

  

 

Existing and Forthcoming Watershed Restoration and Conservation Plans 

 

Several watershed restoration and conservation plans and studies have been completed for Roanoke, Cape 

Fear and sub-basins including the following: Watershed Restoration Plan for the Roanoke River (2001); 

Conserving the Roanoke River (2005); Dan River, NC Watershed Assessment and Water Quality Study 

(2009); Cape Fear River Basin wide Water Quality Plan (2005); Watershed Restoration Plan for the Cape 

Fear Basin (2001); Troublesome Creek (2004); and Little Troublesome Creek Local Watershed Plan 

(2004). (Each of these plans is available online.) 

 

In 2005, Kyle Hoover published the “Riparian corridor conservation design study for the Dan, Mayo, and 

Smith Rivers in Rockingham County, NC” for the Piedmont Land Conservancy and the Conservation 

Trust of North Carolina. The study identifies and sets priorities for parcels in need of protection and/or 

restoration to maintain and enhance the water quality of the Dan River. 

 

Currently the Piedmont Triad Council of Governments, with funding from the Clean Water Management 

Trust Fund, is working with DRBA, local governments, non-profits and other stakeholders to develop 

local watershed plans for the Dan and Smith river corridors in the greater Eden area. The team, as of this 

publication, is identifying “pollutant sources, conservation priorities, and potential projects that will 

restore both of these rivers to ecological use supporting status.”  

 

The Piedmont Land Conservancy, through the Dan River Water Protection Initiative, has protected 2,248 

acres in Stokes and Rockingham counties through partnerships with DRBA, Natural Resources 

Conservation Service, NC Plant Conservation Program, NC Department of Parks and Recreation, and 

others. In 2003, the North Carolina General Assembly authorized the creation of the Mayo River State 



Rockingham County, NC: Jobs, Forests, and Rivers  31 

 

Park. Currently the park is 1,967 acres, and future land acquisition for the park will occur along a 12 mile 

corridor of the Mayo River through “pods” of protected land to provide amenities for canoeing, camping, 

and hiking. As of this publication, DRBA, the State and Piedmont Land Conservancy have acquired 

sixteen properties for the Mayo River State Park. 

 

NC DENR’s Natural Heritage Program has identified areas of Rockingham County, along the Dan, Smith 

and Mayo river corridors (as well as other areas), as sites that are among “the most outstanding elements 

of natural diversity in the state. These elements of natural diversity include plants and animals which are 

so rare, or the natural communities which are so significant, that they merit special consideration as land-

use decisions are made.” The Dan River, in particular, is home to threatened, endangered, and species of 

concern, including: orangefin madtom (Noturus gilberti), bigeye jumprock (Scartomyzon ariommus), the 

federally endangered James spinymussel (Pleurobema collina), Virginia cup-plant (Silphium connatum), 

goldenseal (Hydrastis canadensis), and small-anthered bittercress (Cardamine micranthera). The Natural 

Heritage Inventories conducted in Stokes and Rockingham County identified nineteen unique natural 

areas as regionally, state or nationally significant.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18: Significant Natural Heritage Areas in Rockingham County.  

Source: NC Department of Environment and Natural Resources 
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Services Provided by Watersheds 

Ecosystem services Supporting processes and 

structures 

Consequences of losing the 

service 

Ecosystem Service: Water purification 

(a) Nutrient processing  Retention, storage, or removal of 

excess nitrogen and phosphorus; 

Decomposition of organic matter.  

Excess nutrients can build up in 

the water making it unsuitable for 

drinking or supporting life Algal. 

blooms can lead to anoxic 

conditions and death of biota. 

 (b) Processing of contaminants 

and pollutants  

Plant and microbial uptake or 

transformation that limits 

downstream flux of contaminants 

and pollutants. Reduction of 

suspended sediment and 

sediment transport by plants and 

geomorphic features.  

Toxic contaminants, suspended 

sediments and other pollutants 

can kill or impair biota; Water 

not potable.  

(c) Water supply  Infiltration, transport and storage 

of water throughout watersheds; 

Maintenance of baseflow 

conditions for streams.  

Loss of water for residential, 

commercial and urban use; Loss 

of irrigation supply for 

agriculture. 

Ecosystem Service: Flood control 

Flood mitigation: Slow and 

reduce excessive water 

discharges from extreme rainfall 

events  

Intact floodplains, wetlands and 

riparian vegetation all help buffer 

large increases in rainfall and 

stormwater discharge by 

physically absorbing and slowing 

water flow, temporarily storing 

water, or removing water through 

filtration and plant uptake.  

Without the benefits of 

floodplains and riparian wetlands 

and vegetation, increased flood 

frequency and flood magnitude 

are common. 

Ecosystem Service: Carbon and nitrogen sequestration  

(a) Primary production  Aquatic and riparian plants and 

algae store Carbon and Nitrogen 

temporarily by converting CO2 

and Nitrogen into biomass.  

Atmospheric levels of NOx and 

CO2 build up contributing to 

global warming. 

(b) Secondary production  Consumers ingest and store 

carbon. 
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Ecosystem Service: Food Production  

(a) Primary food production  Production of new edible 

materials in the food chain for 

people, animals and ecosystems.  

Reduction in food and food 

products derived from aquatic 

plants such as algae, rice, 

watercress, etc. 

(b) Secondary food production  Production of new animal tissue 

or microbial biomass.  

Decreased secondary production 

can lead to shortages in fisheries 

including finfish, crustaceans, 

shellfish, etc. 

Ecosystem Service: Ecological integrity and intact ecosystem processes  

Biodiversity  Diverse freshwater habitats, 

watersheds in native vegetation, 

dispersal and exchange of genetic 

material, natural disturbance 

regimes, primary productivity 

and complex trophic interactions. 

– Loss of aesthetic and 

recreational features, impacts 

aquarium trade, potential 

destabilization of food web or 

depressed ecosystem function. 

Disruption of aquatic food 

chains; imbalances of ecological 

processes; vulnerabilities to 

invasive species, disease, and 

other stressors.  

Temperature regulation  High heat capacity of water; 

Changes in water temperature 

buffered by riparian soil 

infiltration and shading by 

riparian vegetation.  

If infiltration or shading are 

reduced (due to clearing of 

vegetation along stream), stream 

water heats up beyond what biota 

are capable of tolerating. 

Erosion/sediment control  Soil held in place or trapped by 

intact riparian vegetation; 

Geomorphic features and algae 

reduce erosive forces on stream 

bank and streambed.  

Aquatic habitat burial impacts 

fisheries and biodiversity, causes 

increase in contaminant 

transport, reduces downstream 

reservoir storage or impacts 

coastal regions.  

Recreation, cultural, inspirational 

value  

Clean water, particularly water 

bodies with pleasant natural 

surroundings such as forests and 

natural wildlife refuges are 

natural wonders.  

Lost opportunities for people to 

relax, spend time with family; 

Economic losses to various 

industries, particularly tourist 

oriented ones. 

CO2 = carbon dioxide, NOx = nitric and nitrous oxide 

 

 

 

Figure 19: Services Provided by Watersheds. 

Source: “Climate Change and River Ecosystems: Protection and Adaptation Options” 2009 
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When making a case for riparian enhancement and conservation (as well as “green infrastructure),” it is 

often helpful to local decision-makers to understand the economic value of services provided by rivers. 

Several useful sources are available online, and include: “Social and Economic Value of Riparian 

Environments” by Greg Johes, PhD.
40

 Although not directly on point with rivers, a valuable resource 

worth mentioning is “The Value of Green Infrastructure: A Guide to Recognizing Its Economic, 

Environmental and Social Benefits,” published by American Rivers and the Center for Neighborhood 

Technology.
41

  

 

Risks and Resiliency Responses – Rockingham County Rivers 

 

As Rockingham County moves into the 21
st
 Century, already more than one third of the water bodies in 

the county have reported problems with water quality: 31% for pathogens, 26% for sediments, 9% for 

ammonia, 6% for metals, and 3% for impaired biological community. All of the lakes are impaired for 

metals. Approximately half of the impairments are caused by nonpoint sources, 23% by municipal point 

sources, 23% by agriculture, and for 23% of water bodies the impairment source is not reported. 

Piedmont Triad Council of Governments has noted that, in the greater Eden area, the Dan and Smith 

rivers are impaired for turbidity and coliform from unknown sources. Impervious surfaces along the 

banks of the Smith River and storm water runoff into that river is causing degraded biological habitat.
42

 

There is much more certainty in the scientific community about future temperatures than precipitation 

rates. That, if nothing else, urges action to mitigate current stressors and prevent unnecessary risk-taking 

with local waters. 

 

Electricity Production during Drought: By far, the main demand for water from the Dan River is for 

thermo-electric power production. Duke Power’s Belews Creek Steam Station is the largest coal-fired 

power plant in the Duke Energy system, and Duke Energy is the largest electric utility in the United 

States. Its capacity to produce up to 2,240 megawatts of electricity is completely dependent upon the 

Belews Creek Lake for cooling. The lake is fed by a smallish stream, Belews Creek, and because of that 

limited water supply, on several occasions lake levels dropped to levels of concern. Indeed, Duke Energy 

came “very close” to having to shut down operations during the 2007/2008 drought. Shortly after that, 

Duke constructed an intake pipe and pump station to draw from the Dan River; that pipe is located right at 

the Rockingham County line. The Dan River historically rarely flows at less than 200 ft 
3
/s.

 43
 Although 

that is an adequate flow to meet the plant’s cooling demands, there is a great deal of uncertainty in the 

future about river flows and water levels.
44

 Water temperature is also a concern for the purpose of power 

plant cooling. In some southeast locations, power plants have been forced to temporarily halt power 

generation due to excessive water temperatures in the source streams and the added impacts of thermal 

pollution from the power plant discharges.  

 

Resiliency Responses: Decentralize power sources, particularly for rural homes and farms. Increase use of 

alternative sources such as wind and solar. Promote energy conservation, particularly during peak warm 

weather seasons. Increase capacity of the current methane-to-energy project in Rockingham County and 

develop fields of solar panels at the site. 

 

Coal Fly Ash Disposal Ponds, Dams, and Contamination: Duke Energy has coal ash impoundments and 

ash landfills located in the vicinity of the Dan River. These impoundments present a double threat to 
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water quality because (a) they may be leaching pollution into ground water; and (b) should the dams 

breech or fail during extreme weather events, they are likely to cause an environmental catastrophe that 

includes a high probability of loss of life. Each site is discussed briefly below. 

 

Dan River Steam Station - Duke Energy recently converted the Dan River Steam Station to natural gas, 

and as of this publication, the fate of two impoundment ponds at the site has not been determined. The 

dams have been inspected by NCDENR and no issues have presented at the surface of the dams. Because 

there is no method available for internal inspection of the dam, if structural problems exist, they would  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20: Coal ash containments at the Dan River Steam Station. 

Source: Southeast Coal Ash Waste, www.southeastcoalash.org  

http://www.southeastcoalash.org/
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not be known and could not be remediated until they were made visible. The larger of the two ponds is 

approximately 27 acres; the other is about 12 acres in size. Both are located in the 100-year flood zone. 

According to the report, “In Harm`s Way,” and monitoring reports from NCDENR, pollutants at this 

contamination site include high levels of chromium (linked to cancer, ulcers and other stomach 

problems), lead (linked to decreases in IQ, nervous system, developmental and behavioral problems), 

manganese (linked to problems with nervous system, muscle, and mental), and others.
45

 

 

Belews Creek Steam Station - In the 1970s, water flows from Belews Creek were impounded to create 

Belews Lake in order to serve as the cooling reservoir for the Belews Creek Steam Station. Fly ash 

produced by the power plant was disposed in a settling basin, which over a sustained period of time,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21: Coal ash 

containments at the Belews 

Creek Steam Station. 

Source: Southeast Coal Ash 

Waste, www.southeastcoalash.org 

http://www.southeastcoalash.org/
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released selenium-laden waste matter into the lake. As a result, 16 of the 20 fish species originally present 

in the reservoir were entirely eliminated including all the primary sport fish. The EPA “categorized this 

case as a proven ecological damage case” based on scientific evidence of extensive impacts on fish 

populations due to direct discharge to a surface water body. Administrative actions taken by the State of 

North Carolina required changes in operating practices in order to mitigate the contamination. In 1985, 

the State of North Carolina mandated that the power plant change operations for fly ash disposal, and 

selenium-laden effluent no longer entered the lake. A fish advisory was issued for selenium in 1993 and 

was later rescinded, in December 2000.
46

 However, pollution problems persist. A coalition of 

environmental groups from across North Carolina have compiled NCDENR groundwater monitoring data 

for the state’s coal fired power plants; a laundry list of pollutants above safe limits include: arsenic, 

boron, chlorine, boron, cadmium, chromium, mercury, manganese, and lead. A full list of pollutants 

identified by NCDENR for each impoundment is at southeastcoalash.org. 

 

Resiliency Responses: The best solution, of course, is safe removal and mitigation of the ponds. In 

October 2012, the Southern Environmental Law Center filed a complaint with the North Carolina 

Environmental Management Commission to compel NC DENR to require clean-up of groundwater 

contamination by coal ash ponds in the state, including Belews Creek Steam Station in Belews Creek and 

the Dan River Steam Station in Eden. Also, the NC Conservation Network, Appalachian Voices, and the 

Southern Alliance for Clean Energy are currently in the process of creating a coalition for addressing the 

coal pond issue in the state.  

 

Depression-era Farm Ponds: In response to the terrible consequences to family farms during the dust 

bowl, and in what could be described as early climate resiliency planning, the Federal government 

provided incentives to farmers that drove a mass proliferation of farm ponds during the second half of the 

20th century. “Heightened concern with soil loss at the time of the dust bowl led Congress to enact 

legislation creating the Soil Erosion 

Service within the Department of 

Interior in 1933. Two years later the 

service was moved to USDA and 

renamed the U.S. Soil Conservation 

Service (SCS).
 
One portion of the 

SCS’s efforts involved assistance in 

farm pond construction, used in part 

as a ‘carrot’ providing access to 

farms and facilitate other advice 

concerning land use.”
 47

 By 1974, 

according to SCS historical records, 

1,108,959 farm ponds speckled the 

Southern landscape, representing 

more than half of all the farm ponds 

in the United States.
48

 Now, more 

than 50 years later, ponds are 

showing their age. In Rockingham 

County, some dam spillways have 

Figure 22: Farm landscape during the Dust Bowl. 

Photo Credit: Library of Congress 
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eroded 20 feet or more. The primary concern is the tons of sediment they are collectively storing that 

could be released to the Dan and Haw Rivers if the dams fail during extreme weather events. The Dan, in 

particular, already has significant total suspended solids concerns and endangered species that could be 

killed by such an acute (though small-scale) environmental disaster.  

 

Resiliency Responses: Implement pond dam remediation strategies identified in PTRC’s Eden Watershed 

Restoration Plan. 

 

Stream Bank Erosion: While not fully documented, it is quite likely that a number of streams and rivers 

in Rockingham County have bank erosion problems. A report of the Little Troublesome Creek Watershed 

released in 2002 by NC DENR demonstrated that “benthic macro-invertebrate communities are impaired 

throughout the main stem of Little Troublesome Creek. Habitat is generally poor. The stream bed is 

comprised largely of unstable sand deposits and bank erosion is common.” It is not clear how common 

stream bank erosion problems are throughout the remainder of the county. While some cases of stream 

bank erosion are natural processes, these areas should be assessed for repair. Degraded stream banks 

contribute to sediment in streams. Sediment increases cost to taxpayer of treating drinking water, makes it 

more difficult for water treatment plants to balance ph levels, and increases risks of bacteria in drinking 

water. 

 

Resiliency Responses: Increase volunteer water monitoring teams; riparian buffer plantings; public 

education; assess and map critical stream bank zones in need of restoration.  

 

Agriculture and Timbering: In 2008, with support from Southwings, DRBA conducted aerial 

reconnaissance to assess land uses and degree to which waterways are protected by forested riparian 

buffers. DRBA staff and a volunteer with in depth knowledge of the watershed took a low altitude flight 

over the length of the Dan River, from the City of Danville to Kibler Valley in Patrick County, Virginia 

and back down the Smith River corridor. Staff photographed the river corridors, noting impacts such as 

timbering, ATV tracks, impervious surfaces and condition of riparian buffers. Cattle farming and 

timbering were identified as producing the major impact to the river systems. Beef cattle farming is 

evenly spread throughout a large portion of the drainage area and a large proportion of these farms are 

overstocked. Without sufficient vegetation to slow and infiltrate runoff, pollutants, including bacteria, 

find their way into receiving waterways.
49

 Agriculture runoff would increase significantly with heavier 

rainfall episodes. If overall rainfall decreased this would probably increase the effects of impervious 

surfaces leading to higher runoff during precipitation events. In addition, with more agricultural runoff 

and less overall water in a changing weather scenario, the concentrations of chemicals, fertilizers, and 

other pollutants in the water are higher and can have a larger negative impact on health. 
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Resiliency Responses: Increase volunteer water monitoring teams; riparian buffer plantings; public 

education; targeted forest and farm landowner education for sustainable harvesting practices.  

 

Proposed Landfill Adjacent to the Dan River: PBK Holdings, LLC, has applied for a Special Use Permit 

to build a landfill on the Whitt Family Farms at the intersection of Harrington Highway and the Dan 

River near the City of Eden in Rockingham County. The 1,700 acre track has 4 miles of frontage on the 

Dan River and includes numerous wetlands and intermittent streams that drain into the Dan River. Several 

Federal and State endangered, threatened, and rare species in the Dan are adjacent to and downstream of 

the property. Miller Brewing Company, with more than 600 employees and contributes more than $2 

million to the local economy, also receives its water from the Dan River downstream of the proposed 

landfill. The landfill has “high potential” to contaminate the river. PBK Holding’s application for a 

special use permit show road access to the landfill crossing the floodplain and indicate that landfill cells 

would be built within approximately 200 feet of the floodplain and within approximately 600 feet of the 

Dan River. A single accident, storm event, failure of a landfill liner, or instance of human error has 

extremely high potential to cause toxic waste from the landfill to contaminate the Dan River.  

 

                    

 

 

 

 

 

 

Figure 23: Dan River Basin Association, with support from Southwings,                    

fly-over of the Dan River.  

Photo Credit: Dan River Basin Association 
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Resiliency Responses: Public education; river tours for local leaders, decision-makers, and business 

owners. 

 

Proposed Uranium Mining: Uranium mining has never 

been done without adverse effects in the United States, and 

it has never been attempted on the East Coast. One of the 

largest uranium deposits in the United States is located in 

the Dan River Basin at Coles Hill in Virginia. Although 

outside of Rockingham County, the area is proposed for 

mining and located roughly 75 miles north of the Raleigh-

Durham area and about 140 miles southwest of the 

Richmond area. Currently a moratorium on uranium mining 

is in place; however, if lifted in Virginia, exploration could 

begin in North Carolina. The area proposed for mining 

drains to the drinking water supplies of communities in 

Virginia and North Carolina, including Virginia Beach, 

military installations and others in the Hampton Roads area 

via interbasin transfer. The Raleigh-Durham area of North 

Carolina is seeking to withdraw water from the Roanoke 

River basin.
50

  

The potential for adverse health  

effects increases if there are 

uncontrolled releases as a result of 

extreme events (e.g., floods, fire, 

earthquakes) or human error. The 

potential for adverse health effects 

related to releases of radionuclides  

is directly related to the population 

density near the mine or processing 

facility.” - Committee on Uranium 

Mining in Virginia; Committee on 

Earth Resources; National Research 

Council, National Academy of 

Sciences 

Figure 24: Intake pipes for City of Eden drinking water are located 

downstream of the proposed landfill site. Also, note that the intake 

pipes had to be moved to the center of the river as low river flows were 

beginning to cause problems.  

Photo Credit: City of Eden 
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The proposed mining at Coles Hill Virginia Uranium’s will excavate the hard rock bearing uranium, with 

on-site disposal of tailings. Once the ore is removed from underground, the uranium will be separated 

from waste rock by crushing the ore and soaking it through highly-alkaline fluids to produce 

“yellowcake." During mining, the operation will be generating millions of pounds of waste and 

wastewater daily. Uranium and chemicals used in processing can pollute rivers, streams, reservoirs and 

ground water. Airborne dust from operations can travel thousands of miles in a light wind—and this in a 

region vulnerable to tropical storm wind and flooding, and earthquakes are not unheard of. In the last 

century, Virginia has experienced at least 78 hurricanes. Hurricane Camille, in 1969, dropped an 

astonishing 31 inches of rain across the Commonwealth. Last year, 37 tornadoes were recorded in 

Virginia, one just 20 miles from the Coles Hill site; a 5.8 earthquake rocked Virginia and its epicenter was 

125 miles from Coles Hill.
51

 Most troubling, a “storm exception” to the “no discharge requirement for 

uranium mills” would allow any new mill in Virginia to be the first to legally discharge polluted 

wastewater during storm events.
52

 Waste rock from uranium mining is not regulated by the Atomic 

Energy Act and is a situation of concern to the EPA. The enormous quantities of heavy metals and 

radioactive wastes generated by uranium mining are a lasting legacy on the land. Early estimates during 

the 1980s indicated that waste rock and tailings at the Coles Hill site would form a pile 100 feet high over 

930 acres.  

 

If the ban on mining is lifted, operations would not be isolated at Coles Hill. The map below illustrates 

properties with former uranium mining leases upstream from six municipal water supplies. 

 

 

 

 

 

 

 

 

Figure 25: Coles Hill Farm in Virginia; site of proposed uranium mine.  

Photo Credit: Jenny Edwards, Dan River Basin Association 
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Resiliency Responses: Public education on impact of uranium mining; expose true cost of mining and 

limited jobs it will create.  

 

Proposed Hydraulic Fracturing: Hydraulic fracturing (fracking) is the process of injecting chemicals, 

water, and sand under high pressure to break open shale formations and release natural gas. For each 

frack, between 80 and 300 tons of chemicals may be used. The gas industry is not required to reveal what 

those are; however, scientists have identified volatile organic compounds (VOCs) such as benzene, 

toluene, ethylbenzene and xylene in fracking. At the time of this publication, the method is banned in 

North Carolina; however, the legislature overrode N.C. Governor’s veto of law mandating the creation of 

a 15-member Mining and Energy Commission committee to develop regulations governing hydraulic 

fracturing. While energy companies insist that fracking is safe, there is growing concern about 

groundwater contamination. Moreover, the drilling practice requires prodigious amounts of water. DENR 

has concluded that “a commercially viable reserve of natural gas” may underlie parts of the Triassic 

Basin,” of North Carolina including the Dan River Basin in Rockingham County.  

 

 

 

 

Figure 26: Properties with former 1980s uranium mining leases and downstream water 

supplies.  

Credit: The Piedmont Environmental Council  
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Resiliency Responses: Public education on impact of fracking; expose true cost of fracking and limited 

jobs it will create. 

 

Potential Water, Forest and Social Resiliency Responses for Extreme Weather 

 

Rockingham County’s future is staked to the quality and quantity of its river flows and at the very same 

time unprecedented pressure and demand is expected in erratic future rainfall, temperature, and runoff 

patterns. An increase in water demand may collide with shrinking supplies. The following matrix is a 

distillation of a work group meeting held at the Rockingham County Business and Technology Center 

with representatives from forestry, planning, transportation, hunting/wildlife, and business to analyze and 

prioritize the county’s forest, water and risk findings.  

 

In many cases, the likelihood of impact is a determination based on complex variables. When information 

was incomplete because it was unavailable or yet to be determined, that level of uncertainty mitigated the 

determination of risk. For example, the level of risk to water supplies and human life from a dam failure 

or flooding of one or more of the coal ash ponds adjacent to the Dan River cannot be accurately assessed 

because inspections of the dam are visual; problems must exhibit at the surface. In May 2012, NC DENR 

notified Duke Energy that some “repaired areas [previously] stabilized ... have not performed properly ... 

[and] will need to be repaired ...” At the time of inspection, it was determined not to pose a safety issue. 

Yet, because NC DENR’s investigation “determined that failure of [the] dam could result in severe  

Figure 27: Hydrofracking could impact water supply for 2.4 million people                             

in North Carolina.  

Credit: Southern Environmental Law Center 
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property damage and/or possible loss of life downstream,” the dams are listed by NC DENR in the “High 

Hazard” category. Another factor in the risk analysis: Duke Energy is in the process of converting the 

plant into burning natural gas instead of coal. Once the plant conversion construction is completed, Duke 

Energy plans to permanently cap the ash ponds and remove them from service; this could happen as early 

as 2013. Once the dams are removed from service, they will be listed as “Inactive” in the NC DENR 

database. Taking all these factors into account, in an imperfect balancing act, the coal ash ponds receive a 

risk score of “medium.” So this essentially describes the process for each of the risk factors below. 
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Prioritized Forest and Water Risks and Vulnerabilities Matrix 

 

RISK 
RISK 

SCORE 
PROBALITY 

ADAPTIVE 

CAPACITY 

Dam failure or other breech of coal 

ash ponds on Dan River 
M L  M  

Groundwater contamination - coal 

ash ponds 
H H L 

Turbidity  H H M 

Depression-era farm ponds  M M  L 

Stream bank erosion from heavy rain H H M 

Unsustainable timbering practices H H M 

Tree pests and disease H H L 

Overstocked cattle farms M M L 

Proposed landfill adjacent to the Dan 

River 
H M L 

Uranium mining H H L 

Hydraulic fracturing M M L 
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Potential Resiliency Responses and Strategies: Forest, Water and Economics 

Summary 
 

 

Goal 1:  Ensure available clean water sources for households, institutions, 

businesses, and wildlife 

 

Strategy 1.a: Reduce sediment loading from sources of sediment contamination in Smith, Mayo and 

Dan rivers 

Objectives: 

 Secure funding through grants, individuals and governmental sources to support field work in 

conjunction with Piedmont Triad Regional Council’s watershed protection planning 

 Identify “hot spots” of turbidity  by forming stream monitoring team for every major tributary 

on the Mayo, Smith and Dan rivers by establishing “Adopt A Stream” teams (high school 

clubs, community college organizations, business team-building, and individual volunteers – 

semi-annual region wide volunteer training; annual Rivers & Bugs Summit)  

 Identify and remediate sources of contamination  

 Educate landowners and decision makers on the values of riparian buffers and costs of 

treating drinking water  

 Assist landowners in applying for cost-share programs to plant riparian forests  

 Form volunteer corps to plant riparian buffers  

 Educate landowners and decision makers on the values of riparian buffers and costs of 

treating drinking water 

 Hold semi-annual volunteer water monitoring training sessions 

 Identify person or organization responsible for managing the process 

Strategy 1.b: Clean up coal ash ponds adjacent to the Dan River 

Objectives: 

 Join statewide working group led by Appalachian Voices and NC Conservation Network in a 

united effort for clean-up of pond contamination sites 

 Identify person or organization responsible for managing the process 
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Strategy 1.c: Prevent landfill from being established adjacent to the Dan River 

Objectives: 

 Develop fundraisers and seek grants to support legal fees 

 Develop activist’s university to train county residents to effectively take action  

 Create a grassroots response email list to alert activists to be present for key events, such as 

hearings and council meetings 

 Public education outreach on the impact of the landfill, including economic costs 

 Identify person or organization responsible for managing the process 

Strategy 1.d: Prevent Rockingham County from being exposed to the adverse effects of hydraulic 

fracturing (fracking) and horizontal drilling for shale gas 

Objectives: 

 Conduct a public campaign and education outreach on impact of fracking 

 Partner with state-wide watch dog team to monitor decisions and actions by Mining and 

Energy Commission 

 Form a local working group to begin discussions on the impact of fracking on Rockingham 

County 

 Identify person or organization responsible for managing the process 

Strategy: 1.e: Improve erosion control 

Objectives: 

 Conduct education and outreach on negative impact of erosion and positive impact of erosion 

control techniques such as terrace walls, sloping, and mulching  

 Establish and promote demonstration sites of erosion control 

 Identify person or organization responsible for managing the process 
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Goal 2: Restore and protect an abundance of diverse, well-managed forests and 

other agriculture for financial and food security 

 

Strategy: Replant recent timber cuts with disease- and drought-resistant species 

Objectives: 

 Identify small woodlot landowners in the county and create outreach plan  

 Educate landowners and decision makers on the values of riparian buffers and costs of 

treating drinking water  

 Educate landowners on sustainable alternatives to clear cut harvesting and the financial and 

ecosystem service benefits  

 Establish demonstration forest and host educational field days and workshops 

 Create Short leaf nursery in county to meet demand 

 Secure funding through grants, individuals and governmental sources to support field work 

 Identify person or organization responsible for managing the process 

Strategy: Assist N.C. Agricultural Extension in increasing number of community gardens 

Objectives: 

 Establish and promote community gardens at local schools  

 Increase number of community gardens in county/city owned lots  

 Increase number of educational programs on preserving food  

 Link food independence to health and nutrition  

 Obtain and leverage grant funding for community gardens 

 Identify person or organization responsible for managing the process 

Strategy: Foster the development of, and promote hunting preserves and/or wildlife photography 

habitat managed for deer, turkey and other wildlife 

Objectives: 

 Assure Rockingham County’s representation on the Stakeholder Advisory Committee to 

review and comment on draft habitat vulnerability assessment reports written by the N.C. 

Natural Heritage Program 

 Partner with UNCG Business School to demonstrate the economic impact of hunting 
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 Partner with local food banks and kitchens to distribute game meat for preparation and 

consumption 

 Public campaign and educational outreach, including speakers from NC Wildlife 

Commission, on types of forests and other habitat needed for wildlife 

 Form a working group to determine whether there are alternatives that would increase the 

likelihood of doing better timber harvests plans to meet the goal.  

 Identify person or organization responsible for managing the process 

Strategy: Promote the county brand as a major outdoor recreational site in Winston-Salem and 

Greensboro’s backyard 

Objectives: 

 Identify brand and create marketing strategy specifically for outdoor recreation 

 Partner with Rockingham County Tourism Board to create & market special outdoor 

recreational events 

 American Heritage River designation for the Dan River 

 Implement and market “Pathways Recreational Trail Master Plan” (forthcoming, Feb. 2013) 

 Establish DRBA Wilderness Adventure Center in Rockingham County 

 Identify person or organization responsible for managing the process 

Strategy: Support the preservation, improvement, and marketing of family farms in Rockingham 

County 

Objectives: 

 Purchase conservation easements 

 Develop and implement programs to strengthen capacity of family farms for the production 

of food, fiber, and value-added products 

 Assist farmers in developing agritourism activities, marketing and sales of agricultural 

products produced on the farm, and other agriculturally related business activities  
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Goal 3: Minimize loss of life and property during extreme weather events with 

natural disaster risk management strategies 

 

Strategy: Discourage development in flood plain zones 

Objectives: 

 Establish a task force to study the issue and suggest Resiliency responses/alternatives 

 Design and launch a public information campaign to illustrate dangers and potential expense 

of building or buying in flood plain 

 Designate flood plain zones as potential recreational trail use 

 Review and update national flood plain designations and FPIP governance 

 Identify person or organization responsible for managing the process 

Strategy: Improve/increase storm and heat shelters 

Objectives: 

 Map existing shelter locations and proximity to populations of need  

 Identify churches and other suitable buildings to serve as auxiliary shelters  

 Establish partnership with Red Cross to form volunteer corps for auxiliary shelters 

 Identify person or organization responsible for managing the process 

Strategy: Increase riparian forests to mitigate flooding 

Objectives: 

 Identical to objectives in Goal 1 

Strategy: Include likelihood of more extreme weather events in emergency management plans  

Objectives: 

 FEMA certification for county department heads 

 Form a working committee of department heads to review and compare current management 

plans and include preparedness for more frequent extreme weather events  

 Identify person or organization responsible for managing the process 
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Strategy: Develop a contingency plan in the event of a catastrophic failure of ash ponds located 

adjacent to the Dan River in Eden 

Objectives:  

 Identify and study similar contingency plans in other areas 

 Identify agency responsible for dam inspection and determine status of the dams 

 Create a white paper for local leaders/decision-makers to clarify the risk, potential impact, 

and present possible resiliency responses 

 Form a task force consisting of emergency management department heads and lead 

volunteers to study, make recommendations, and implement a plan of action 

 Education outreach to residents and businesses down river to help them prepare and respond 

in case of dam break 

 Identify person or organization responsible for managing the process 

Strategy: Assist property owners in weatherizing their homes to better withstand loss of power during 

extreme weather 

Objectives:  

 Assist low-income families in accessing the Weatherization Assistance Program (WAP)  

 Technical education and outreach on basic home and business weatherization 

 Identify person or organization responsible for managing the process 
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Year-One Work Plan 
 

mplementation of the Rockingham County Jobs, Forests, and Rivers plan will begin in 2013 with a 

series of smaller pilot projects in order to test viability of the approaches in the county. Efforts will be 

recorded and outcomes documented; then evaluated for replication in other areas of the county. At 

least one strategy under each goal will be identified for implementation in 2012. 

 

Goal 1:  Assure ample water for households, institutions, businesses, and wildlife 

Strategy 1.A - Increase water conservation and storage 

Rationale: Although Rockingham County is considered "water rich," over the past decade, 

droughts and abnormally dry conditions are on a marked, upward trend (as of Nov 13, almost 

70% of North Carolina is in a drought or impending drought, including Rockingham County). 

Objectives: In order to help individual households and local fire stations prepare for water 

restrictions.  DRBA, working with a set of partners and the extreme weather work group, will 

identify a neighborhood and implement a cost-share rain barrel program. DRBA will provide 

technical assistance and regrant funds for the installation of the rain barrels as well as 

documenting the amount of water collected and repurposed.  

 

Total project costs: $32,000 for personnel; rain barrels and hardware; meetings; educational 

materials; technical support; documentation and reporting; program management; grant writing 

and research; and travel. Partners to engage in the project include: EPA - Southeast (Region 4), 

NC DENR, PTRC, MFPP, County Emergency Management, local volunteer fire stations, RCC, 

community groups  

 

Goal 2: An abundance of diverse, well-managed forests and other agriculture for financial 

and food security 

Strategy 2.A - Assist N.C. Agricultural Extension in increasing number and effectiveness of 

community gardens      

Rationale: As droughts and fire challenge Western states (America's bread-basket), food prices 

are expected to rise and possible food scarcity. Rockingham County residents will be more secure 

with foods locally sourced and preserved. Such an initiative draws on agricultural heritage of the 

region and leverages existing efforts with the N.C. Agricultural Extension and assets, such as the 

Rockingham Community Kitchen which is currently underutilized. Objectives: Assist N.C. 

Agricultural Extension in obtaining grant funding and other support for community gardens on 

city/county-owned lots and at schools (outdoor classroom); increase number of and attendance for 

educational programs on preserving food; link food independence to the "American spirit of self-

reliance" and demonstrate health benefits of fresh food; concentrated outreach to African-

American communities. Evaluate program for improvement and replication. 

 

Total project costs: $15,000.00 to support grant research and writing (to benefit and enhance NC 

Agriculture’s efforts); seeds/tools; meetings; marketing materials; food preservation programs in 

I 
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community kitchen; volunteer recruitment; program management; and travel. Partners to engage 

in the project include: NC Agriculture Extension, UMAR at the ROC, Rockingham Community 

Kitchen, NC DENR, PTRC, MFPP, schools, pastor associations; churches 

  

Strategy 2.B - Foster the development of Rockingham County & the Dan/Smith/Mayo river corridors 

for hunting, fishing, and wildlife photography habitat managed for deer, turkey and other wildlife  

Rationale: Businesses associated with travel/tourism are the sole jobs trending upward in 

Rockingham County. Healthy, abundant forest canopy and “swimmable” rivers are vital to this 

continued growth. MillerCoors contributes more than $2 million annually to the local economy 

and is dependent upon the Dan River. Raising visibility (nationally) and appreciation for (locally) 

local rivers will help leaders and the general public value those assets and help demonstrate that 

those rivers are a solid investment for Rockingham County’s future. Objectives: Obtain Federal 

National Water Trail designation for either Mayo, Smith or Dan; assure Rockingham County’s 

representation on the Stakeholder Advisory Committee to review and comment on draft habitat 

vulnerability assessment reports written by the N.C. Natural Heritage Program; produce report on 

economic impact of fishing/hunting in Rockingham County; public campaign/educational 

outreach (including speakers from NC Wildlife Commission) on types of forests and other habitat 

needed for wildlife; partner with local food banks/kitchens to distribute game meat for 

preparation & consumption (linking hunting to local food strategy). 

 

Total project costs and in kind: $36,000 for grant research and writing; preparing the National 

Water Trails Designation proposal and promoting; research and publish economic report 

specifically on hunting, fishing & outdoor recreation; meetings; public education events; program 

management and travel. Partners to engage include: local municipalities, RCK, NC DENR, 

PTRC, MFPP, RCC, schools, churches  

 

Strategy 2.C - Support the preservation, improvement, and marketing of family farms in Rockingham 

County      

Rationale: In addition to community gardens, family farms are vital to Rockingham County’s 

food security with worsening periods of dry/droughts. Objectives: Develop and implement a pilot 

program to strengthen capacity of a selection of family farms for the production of food, fiber, 

and value-added products; assist farmers in developing agrotourism activities, marketing & sales 

of agricultural products; develop eco-friendly branding and certification for local agricultural 

products. Evaluate pilot for replication. 

 

Total project costs and in kind: $17,000 to support grant research and writing; meetings; 

marketing materials; value-added food development in community kitchen; volunteer 

recruitment; program management; and travel. Partners to engage include: NC Agricultural 

Extension, RC Farm Bureau, Southern States, Rockingham Community Kitchen, NC DENR, 

PTRC, and MFPP  
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Goal 3: Minimize loss of life and property during extreme weather events 

 

Strategy 3.A - Improve/increase storm and heat shelters      

Rationale: Rockingham County demographics are aging faster than U.S. average and have higher 

than average people of in all age groups in poor health. Both groups are particularly vulnerable to 

prolonged heat waves. Objectives: Map existing shelter locations and proximity to populations of 

need. Identify churches and other suitable buildings to serve as "walkable" and/or pet friendly 

auxiliary shelters; establish partnership with Red Cross and emergency management to form 

volunteer corps for auxiliary shelters. Total project costs and in kind: $35,000 for furniture and 

pet crates; volunteer coordination; developing network of walkable shelters; program 

management; travel. DRBA has a grant application for FEMA funds pending. Potential partners 

to engage include: NC DENR, PTRC, MFPP, schools, pastor associations; churches, businesses 

  

Strategy 3.B - Increase riparian forests to mitigate flooding and sediment deposits in rivers 

Rationale: Ironically, as droughts and dry periods grow more pronounced, heavier precipitation 

events are expected in coming years that will cause dangerous flooding and increase sediment 

loads in waterways (increases water treatment; creates unsuitable habitat for fish & other 

wildlife). Stream/river side forests provide a valuable service of slowing the flow of water run-off 

and capturing sediment before it is deposited in streams and rivers. Objectives: Partner with NC 

Forest Service on plans to establish demonstration forest to benefit RC; work with RC county to 

create forest management plan on a county forest; education field days and other outreach with 

practical advice on value of riparian forests; survey and assess riparian cover conditions, needs 

and trends; build and maintain relationships with timber owners and encourage BMPs through 

volunteer planting days. 

 

Total project costs and in kind: $60,000 for tree seedlings; tools; meetings; volunteer 

coordination; educational materials; public education and planting events; program management; 

and travel. Potential partners to engage include: NC Forest Service, RC Soil & Water 

Conservation, Agricultural Extension, NC DENR, PTRC, MFPP, and Rockingham County  

 

Strategy 3.C - Assist property owners in weatherizing their homes to better withstand loss of power 

during extreme weather      

Rationale: Weatherized homes reduce energy expenses and retain comfortable temperatures for 

longer periods of time during power outages.  Objectives: Piedmont Triad Regional Council 

recently received funding for Weatherization Assistance Program (WAP); however, accessing the 

program can be challenging for low income individuals. Individuals must submit a preliminary 

interest card on line, or present themselves to an intake desk, many of which are open during 

limited hours. DRBA staff will train/place volunteers in order to assure that families in 

Rockingham County benefit from this program as well as provide technical education to 

businesses on weatherization throughout the county through its DRBA in the Corporation 

programs. 

 



Rockingham County, NC: Jobs, Forests, and Rivers  55 

 

Total program costs and in kind: $18,000 for volunteer training and coordination; public 

education and intake events; program management; and travel. Potential partners to engage 

include: NC DENR, PTRC, MFPP, schools, pastor associations; and churches (DRBA is unaware 

of any temples in the county). 
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Resources for Implementation 
 

People 

 

Peter Raabe, North Carolina Conservation Director, American Rivers: leads American Rivers’ work in 

North Carolina focusing on state policy issues on water quality and quantity on the state level and funding 

for river protection on the federal level. Contact:  

 

Southeast Region, 331 West Main Street 

Suite 504, Durham, NC 27701.  

Phone: 919-682-3500 (Peter); 919-682-3197 (Lynnette); 919-682-3660 (Steve). 

 

Janine Nicholson, Climate Change Coordinator, NC Dept. of Environment & Natural Resources Office of 

Conservation & Community Affairs: Mitigation and adaptation responses to climate change is a priority 

in NCDENR’s 2009-2013 Strategic Plan. Goals are to “reduce vulnerability, increase adaptive capacity 

and improve resiliency of climate-sensitive resources.” The initiative’s Climate Change Steering 

Committee “provides oversight for implementation ... [and is] developing a focused approach to address 

climate change policy actions at state, regional and federal levels, while coordinating strategies with other 

state, federal and nongovernmental partners.” Contact Janine Nicholson at: 919-715-2700; 

janine.nicholson@ncdenr.gov 

 

Grant Opportunities/Designations/Technical Assistance 

 

Animal Welfare Approved Program “audits and certifies family farms raising their animals humanely, 

outdoors on pasture or range. Farmers who earn the AWA seal benefit from having a third-party 

verification of their high-welfare practices and consumers benefit by knowing that the humane label 

means what it says.” Program offers grant opportunities and technical support to farmers. 

http://www.animalwelfareapproved.org 

 

NC DENR Natural Heritage Program’s “BIOTICS data management system has become the standard 

reference for consultants, scientists, and planners who require accurate science-based data on the location 

and condition of species and natural communities in North Carolina.”  It is offered free of charge thanks 

to support from the Natural Heritage Trust Fund and partners including the N.C. Department of 

Transportation and the N.C. Wildlife Resources Commission. http://portal.ncdenr.org/web/nhp/request-

information#site-specific 

 

American Community Gardening Association “supports community gardening by facilitating the 

formation and expansion of state and regional community gardening networks; developing resources in 

support of community gardening; and, encouraging research and conducting educational programs.” Its 

mission includes all “aspects of community food and ornamental gardening, urban forestry, preservation 

and management of open space, and integrated planning and management of developing urban and rural 

lands.”  http://www.communitygarden.org 

mailto:janine.nicholson@ncdenr.gov
http://www.animalwelfareapproved.org/
http://portal.ncdenr.org/web/nhp/request-information#site-specific
http://portal.ncdenr.org/web/nhp/request-information#site-specific
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NOAA Climate.gov Climate Watch Magazine and other publications, presentation library, fact sheets, 

data tools, interactive maps, educational resources for educators and professionals, and much more. 

http://www.climate.gov 

 

American Farmland Trust Information, fact sheets, educational materials.  

http://www.farmland.org/resources/fote/states/map_northcarolina.asp 

http://www.ucsusa.org/assets/documents/clean_energy/10-Things.pdf 

 

http://www.climate.gov/
http://www.ucsusa.org/assets/documents/clean_energy/10-Things.pdf
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Local, State and Federal Agencies Involved with                                            

Forest and Water for Rockingham County 
 

NC Division of Water Resources: “administers programs for river basin management, water supply 

assistance, water conservation, and water resources development. The Division conducts special studies 

on in stream flow needs and serves as the State liaison with federal agencies on major water resources 

related projects. The Division also administers two environmental education outreach programs, Stream 

Watch and Project (WET). Contact info:  http://www.ncwater.org/. Division Director:  Tom Reeder (919) 

707-9027. Mailing Address: NC Division of Water Resources, 1611 Mail Service Center, Raleigh, NC 

27699-1611 

 

NC Department of Energy and Natural Resources Climate Change Initiative: “The One North 

Carolina Naturally initiative promotes and coordinates the long-term conservation of North Carolina’s 

threatened land and water resources.” Director: Linda Pearsall, (919) 707-8104. Mailing Address: Office 

of Conservation, Planning, and Community Affairs, 1601 Mail Service Center, Raleigh, NC 27699 

 

Piedmont Triad Regional Council: “a voluntary association of local governments authorized by state 

law to make and implement joint regional decisions, provide management, planning and technical 

services to local governments, identify and solve short and long-term problems best addressed at the 

regional level, and bring together local elected officials on a regular basis, giving them an opportunity to 

form working relationships.” http://www.nwpcog.org/ Mailing address: Piedmont Triad Regional 

Council, 400 West Fourth Street, Suite 400, Winston-Salem, North Carolina, 27101. Phone: (336) 761-

2111 

 

US Environmental Protection Agency, Region 4 http://www.epa.gov/aboutepa/region4.html 

Rockingham County Planning and Inspections “The Department of Planning & Inspections serves two 

different, but closely related functions ... [and include] issuing zoning compliance for new construction; 

reviewing plats for new subdivision and development in the county; studying and recommending long 

and short range planning needs for the county including zoning, transportation, economic development, 

infrastructure, land use, and environmental priorities. Mailing Address: Rockingham County 

Government, 371 NC Hwy 65, Reidsville, NC 27320. Phone: (336) 342-8100  

 

Reidsville Planning and Zoning is “dedicated to providing sound, professional land use guidance as well 

as high level technical and customer service.  The Division encourages quality growth and development 

throughout the City.  The staff is responsible for administering the City's Zoning Ordinance, Subdivision 

Regulations, Watershed Ordinances, Flood Plain Ordinance, Historic District Guidelines and other land 

use regulations. Mailing Address: Reidsville City Hall, 230 W. Morehead Street, Reidsville, NC  27320. 

Phone: (336) 349-1065 

 

Eden City Planning and Zoning “staff  is available to answer questions concerning zoning, setback 

requirements, subdivision regulations, noise, fencing requirements, property uses, neighborhood planning, 

thoroughfare plans, annexation, historic preservation, and watershed regulations.” Director: Kelly Stultz, 

kstultz@edennc.us. Mailing address: 308 East Stadium Drive, Eden, North Carolina 27288, Phone: (336) 

623-2110.  

http://www.ncwater.org/
http://www.nwpcog.org/
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Town of Wentworth Planning and Zoning Board contracts with Rockingham County for Planning and 

Zoning services. Contact: Lucas Carter (336) 342-8364. 

 

North Carolina Association of Soil & Water Conservation Districts primary goals include “promoting 

suitable standards of conservation, restoration, management and the proper use of the State’s soil, water, 

and other natural resources” through policy, land use planning watershed protection, research, and 

education. J. Kevin Moore is the District Watershed Conservationist/Department Head located in 

Rockingham County. Contact info: (336) 342-0460. Mailing address: Rockingham AG Center, 525 Hwy. 

65, Reidsville, NC 27320.  

 

NC Forest Service’s “primary purpose is to ensure adequate and quality forest resources for the state to 

meet present and future needs.” Rockingham County is located in District Ten; District Forester is Kevin 

Harvell. Mailing Address: 304 Old Hargrave Road, Lexington, NC 27295-7513. Phone (336) 956-2111. 

kevin.harvell@ncagr.gov John Tate, Jr.  is the Rockingham County Ranger. Mailing Address: PO Box 

335, Wentworth, NC 27375. Phone: (336) 634-3021. Email: rockingham.ncfs@ncagr.gov  

 

NC Cooperative Extension “provides educational programming in five key areas: sustaining agriculture 

and forestry; protecting the environment; maintaining viable communities; developing responsible youth; 

and developing strong, healthy and safe families. Rockingham County contact info: Rockingham County 

Center, 525 NC 65, Suite 200, Reidsville, NC 27320-8861. Phone (336) 342-8230. 

 

NC Department of Agriculture and Consumer Services “have responsibilities in regulatory and service 

areas covering agronomy; animal health; weights and measures; gas and oil inspection; crop and livestock 

statistics; USDA commodity distribution; state farm operations; food, drug and cosmetic testing for 

purity; agricultural marketing and promotion; agricultural marketing grading; international agricultural 

crop and livestock marketing; operation of the North Carolina State Fair and North Carolina Mountain 

State Fair; operation of five state farmers markets; research station operations; seed and fertilizer 

inspection; nursery and plant pest eradication activities; regulation of the structural pest control industry; 

agricultural environmental issues; soil and water conservation; forest management and protection; state 

and federal agricultural legislation; and agricultural economic analysis. Contact info: 

http://www.ncagr.gov/. Mailing Address: 1001 Mail Service Center, Raleigh, NC 27699-1001, Phone: 

(919) 707-3000. 

 

NC State University College of Agriculture and Life Sciences “discovers, develops, teaches, and 

applies knowledge and technology that enable students, clientele, and citizens of North Carolina and 

others to improve the quality of their lives and to enhance the agricultural, economic, environmental, and 

social well-being of the state and world and to create and extend new knowledge through scientific 

research and extension in agriculture and the life sciences.”  

 

Contact info: http://harvest.cals.ncsu.edu/indexmain.cfm.  

NC A&T State University College of Agriculture and Environmental Sciences provides “students with 

understanding and skills to address the problems of the agricultural economy and to help those involved 

in it lead more productive and satisfying lives.” 

Contact info: www.ag.ncat.edu/. Mailing address: 1601 E, Market Street, Greensboro, NC 27411. 

mailto:rockingham.ncfs@ncagr.gov
http://www.ag.ncat.edu/
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NC Forestry Association “actively promotes healthy, productive forests by supporting the efforts of 

landowners and forestry-related businesses and organizations that responsibly manage or use forests.” 

Contact info: http://www.ncforestry.org/. Mailing Address: North Carolina Forestry Association, 1600 

Glenwood Avenue, Suite 1, Raleigh, NC 27608, Phone: (919) 834-3943 

 

NC Southern Environmental Law Center uses “the power of the law to champion North Carolina’s 

environment — from clean energy and healthy air, to our rivers and wetlands, to the protection of special 

places from the Smokies to the Outer Banks.”   

Contact info: http://www.southernenvironment.org/north_carolina/. Mailing Address: 201 West Main 

Street, Suite 14, Charlottesville, VA 22902, Phone: (434) 977-4090 

 

http://www.ncforestry.org/
http://www.southernenvironment.org/north_carolina/
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Appendix 1 - Climate Overview 

“Why are we able to forecast, many years into the future, the temperature on the planet with what 

we’re told is pretty good certainty, but we can’t forecast sort of nearer term seasonal weather?” 

“Right. So, when you’re looking at long range predictions in temperatures, we’re looking at 

changes in things like the atmospheric concentrations of greenhouse gases, which acts on an 

average level rather than geographic specific areas. We can say that because greenhouse gasses 

are predicted to increase over time, that is likely to exert a warming effect over the coming 

decades, but we can’t say, for example, which regions will warm more than others; we can’t say 

with a lot of confidence which areas are going to become wetter and drier because we just don’t 

have that type of computing power, and there’s a lot of chaos in the atmosphere.  So we can look 

at the larger scale features and smooth them out, but the random noise, that’s really hard to 

predict ... We’re pretty much moving into unchartered territory when we’re looking at the 

changes which are happening with the atmosphere and the atmosphere changes in the 

concentration of greenhouse gasses levels higher than they’ve been in over 800,000 years. And 

so, we’re really conducting an experiment on the atmosphere, and there are a lot of unknowns.” 

Christopher Intagliata, Associate Senior Producer, Science Friday, interview with Jason 

Samenow, Chief Meteorologist, Capital Weather Gang. October 17, 2012 

 

Every plant, beast, and human on the planet lives because of a broad but relatively thin cloak of 

gas. A medley of nitrogen, oxygen, argon, carbon dioxide and traces of other gases envelope our 

planet. It is a delicate balance, allowing just enough of the Sun’s radiation to warm the earth 

without scorching it like Sherman marching through Atlanta.  

 

While the total atmosphere extends about 300 miles from the earth’s surface, the most critical part 

is only about 60 miles, and about eighty percent of that reaches just 10 miles from the top of our 

heads. A healthy, ambulatory adult could easily walk that distance in a morning.  Jeff Gordon or 

Dale Earnhardt Jr. (or any NASCAR driver) could cover it in less time that it takes to sneeze. 

Virtually every resident in Rockingham County, North Carolina fortunate enough to have a job 

drives farther than that every workday.  

 

With the sheer size, age and grandeur of our home planet, it is easy to forget to look up, to ponder 

the thin blue line that makes all things possible.  Perhaps that helps explain why we think of it, 

when we think of it, as something out of our reach, beyond our sphere of influence.  Yet it is 

delicate, sheer gas—moving, volatile, changing—this invisible blanket has the power to change 

our lives. It controls the wind, clouds and rain. It makes the planet’s weather and sets the pace of 

climate. 
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Like Goldilocks seeking perfection, the blend and function of gasses in the atmosphere is just 

right for life on Earth, allowing radiant heat in and then back out to space.
53

  “Greenhouse” gases 

(GHGs, primarily carbon dioxide but also methane, nitrous oxide and fluorinated gases) direct 

this ancient molecular dance.  These gases allow in light and prevent all the heat from escaping. 

Without them the Earth's surface probably would be an average of about 60 degrees Fahrenheit 

cooler. Obviously, the more greenhouse gases are in the atmosphere, the more heat gets 

trapped—and therein is the challenge of our time. 

 

For the past several thousand years, GHGs have been fairly steady and consequently global 

average temperatures have remained fairly constant over that time as well. But that is rapidly 

changing.  

 

The term “revolution” signals an uprising, typically social, political and/or in technology-driven. 

Revolutions are paradigm shifters. They change everything. Two revolutions in technology 

forever changed the course of human history. The Agricultural Revolution marked the transition 

from hunter/gatherer societies. The Industrial Revolution ushered in the world known today and 

began ways of life created by the burning of fossil fuels and deforestation, both of which release 

CO2 and other GHGs into the atmosphere.  

 

Today, global atmospheric concentrations of CO2 are about 35% higher than they were before 

Matthew Boulton and James Watt perfected the steam engine in the 1700s. As average 

temperatures grow warmer, heat is moved around the planet by winds and ocean currents, causing 

Figure 28: Upper limits of Earth’s atmosphere.  

Credit: NOAA (ISSO13E54329) 
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some areas to cool, others to warm, and changing amounts of precipitation. The U.S. has seen 

increasing numbers of intense rainfall and more drought conditions.
54

  Since 1950 record high 

temperature events are increasing at the same time that record low temperature events are 

decreasing. 

 

 
 

 

 

What is the difference between climate and weather? Climate is the term used to describe and 

assess the average weather in a place over many years while weather is more immediate and 

precise. Weather is the conditions of wind, temperature, humidity and precipitation in a given 

point in time. In general, though not without losses, humans have the ability to adapt to changing 

weather and ensuing environmental catastrophes. We have far less experience with adapting to 

climate change, and the climate is changing faster now than some living things may have the 

ability to adapt.  

 

During the last century, sea levels around the world have risen 6.7 inches; moreover, the rise in 

just the last ten years has been nearly double that figure. Temperature trends since 1880 point to a 

warmer world; with most of the warming occurring since the 1970s. Since 1981, the planet has 

experienced 20 of the warmest years on record and 10 of the warmest years have occurred in the 

past 12 years. The oceans are doing the work of absorbing the additional heat, with the top about 

2,300 feet of ocean showing warming of 0.302 degrees Fahrenheit since 1969. Since 1750, the 

carbon dioxide content of the Earth’s oceans has been on the rise which has resulted in about a 30 

percent increase in ocean acidity. 

Between 2002 and 2006, Greenland has lost between 36 and 60 cubic miles of ice during each of 

those years; and between 2002 and 2005, Antarctica lost about 36 cubic miles of ice. Over the last 

Figure 29: Greenhouse gases cause warming of the planet by trapping heat  

and preventing it from escaping into space.  

Credit: NOAA 
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several decades, the extent and thickness of Arctic sea ice has declined rapidly, and evidence of 

retreating glaciers has been recorded in the Alps, Himalayas, Andes, Rockies, Alaska and Africa. 

So why should we care about sea ice this far south and this far inland? Research has emerged that 

suggests that the retreat of Arctic sea ice slows down high altitude winds, causing them to 

“meander and grow wavier,” which results in “atmospheric blocking.” That blocking can cause 

the jet stream to plunge further to the south in some areas, resulting in longer periods of colder 

than average temperatures. In other areas, the jet stream moves north, resulting in longer periods 

of warmer temperature. The transition zones experience more severe storms.  

 

2011 saw a record-breaking fourteen separate billion-dollar weather related disasters. More than a 

thousand tornados struck the Midwest killing 500 people, millions of acres were flooded by 

Mississippi River, and Texas had its driest summer in memory. On October 29, 2011, an early 

winter storm dumped up to 32 inches of snow, brought winds gusts of 70 mph to the coast, and 

killed at least 22 people. The U.S. was not alone in weather-related disasters. In Russia, an 

estimated 15,000 people died in a heat wave, China experienced a major drought, and Somalia 

suffered drought-caused famine in what the head of the U.N. called the “worst humanitarian 

disaster” with an estimated 10 million people in need of aid; more than 2 million of them children 

so malnourished they were in need of “lifesaving action.”  

 

The list just goes on. 

 

So what’s going on? No single storm or spell of unseasonable weather can be laid categorically at 

the feet of climate change. But the growing consensus amongst scientists is that the rise we’ve 

been seeing in catastrophic weather events worldwide is no coincidence, rather it is the inevitable 

result of a warming trend which produces more water vapor in the atmosphere and an increase in 

severe wind events like hurricanes, monster thunderstorms and tornadoes. 

 

Can we change the course? Slowing down the pace (mitigating) the rate of climate change 

includes taking action to “decrease the intensity of radiative forcing in order to reduce the 

potential effects of global warming.” Mitigation includes ideas such as creating “carbon sinks” 

(increasing forests to capture carbon) and reducing carbon emissions through controls and low 

carbon emissions sources of energy (solar, wind, natural gas and nuclear).  

 

Adapting to climate change, on the other hand, is making plans and taking action to prepare for 

the effects of global warming.  Adaptation sets aside arguments about what is causing climate 

change, and gets directly to the business of preparing for it. As mentioned at the beginning of this 

document, that is precisely what this plan is intended to do for Rockingham County.  

 



Rockingham County, NC: Jobs, Forests, and Rivers  68 

 

Appendix 2 – Waterbodies in Rockingham County, N.C. 
 

 

Waterbodies in Rockingham County, N.C. 

Lakes Major Rivers Major Creeks 

Belews Lake (6 )* Dan River (41)* Benaja Creek Pawpaw Creek (1) 

Hester Lake Haw River (3)* Beaver Island Creek (4) Reed Creek (1) 

Lake Hunt Mayo River (24) Boaz Creek (1) Roach Creek 

Rockingham Lake  Smith River (3)* Bushy Creek (10 Rock Creek (1) 

 South Mayo 

River* 

Buffalo Creek - into the 

Dan (4) 

Rock House Creek 

(1) 

  Buffalo Creek - into the 

Mayo (1) 

Rockingham Lake 

Creek 

* = impaired  Candy Creek* Rose Creek 

(#) = number of tributaries  Cascade Creek Tackett Branch 

  Country Line Creek Town Creek (3) 

  Covenant Branch Troublesome 

Creek (6) 

City Water Pumping 

Stations 

 Dry Creek Whetstone Creek 

(1) 

City of Eden: intake on 

Dan on S end of Bridge 

Street 

 Fall Creek (1)* White Oak Creek* 

Also 2 booster stations on 

Summit Rd & Dunn St 

 Fork Creek Williamson Creek 

(13) 

  Giles Creek Wolf Island Creek 

(5) 

  Hickory Creek  

  Hogans Creek (12)  

  Huffines Mill Creek  

  Island Creek  

  Jacobs Creek (7)  

  Jones Branch Creek (8)  

  Lick Fork (8)  

  Little Beaver Island 

Creek(2) 

 

  Little Hogans Creek (2)  

  Little Jacobs Creek  
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  Little Troublesome 

Creek* 

 

  Massy Creek (1)  

  Matrimony Creek (1)  

  Means Creek  

  North Fork Jones (1)  
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