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Overview  
 

School systems nationwide are facing difficult planning challenges arising from a shifting student 
population, an aging school infrastructure, and an ever-increasing complexity in pupil assignments 
and school choices. These challenges are shared by the communities that must fund building and 
renovation projects. The Operations Research and Education Laboratory (OREd) has developed a 
system of Integrated Planning for School and Community (IPSAC) which fully integrates community 
and regional data, ten-year economic and demographic forecasts, demographic and land use studies, 
digitized pupil and school location files, and mathematical optimization algorithms.  
 
The integrated planning system is comprised of multiple data-driven processes including:  

• Enrollment Forecasting  
• Land Use Study  
• Out-Of-Capacity Analysis  
• School Location Optimization Scenarios  
• Attendance Boundary Optimization and Redistricting  

 
OREd is part of the Geovisual Analytics and Decision Management (GADA) group at the Institute 
for Transportation Research and Education (ITRE) on Centennial Campus of North Carolina State 
University.  Since its founding in 1990, OREd has assisted dozens of school districts in North 
Carolina and beyond and has served many districts for over two decades.  OREd is a pioneer in data-
driven decision science applications in school planning and continues to explore new technologies 
that help decision-makers better plan for their schools and the communities they serve. 
 
This report documents findings from the Land Use Study of the geographic area encompassing the 
school district. The objective of the Land Use Study is to quantify future growth by school 
attendance areas. The Land Use Study includes two components: community interviews, and an 
analysis of spatial data. 
 
Interviews:  Interviews with key planners and other personnel allow OREd to compose an 
impression of future growth of the study area. 
 
GIS Analysis: OREd also performs spatial analyses based on GIS parcel and student data using 
state-of-the-art ArcGIS software. The GIS analysis provides quantitative data concerning available 
parcels and subdivision lots that then can be used to identify areas of future growth. Student 
demographic analysis can also be conducted at this stage to better understand socio-economic 
compositions that may influence school assignment decisions.  
 
Through the combination of the community interviews and the data-intensive GIS analysis, OREd is 
able to articulate school population growth by school attendance zones. The culmination of this 
analysis is the Out-Of-Capacity worksheet, which projects school enrollments for a ten-year period, 
along with a GIS database of Planning Segments. 
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Introduction 
 
Forsyth County is located on the western edge of the Piedmont Region of North Carolina. 
Bordered on the west by the Yadkin River, most of the county is in the Yadkin-Pee Dee River 
Basin. The region east of Rural Hall and north of Old Hollow Rd is in the Roanoke River Basin. 
Most of Winston-Salem is in the Muddy Creek Drainage Basin. 
 
Forsyth County is part of the Piedmont Crescent which includes the Triangle, Triad, and 
Charlotte metropolitan regions. This region is one of the fastest growing areas in the country and 
includes over 60% of North Carolina’s population.  
 
The county is 66th in size 
and 4th in population 
among the 100 counties 
of NC (2010 US 
Census). The 365,298 
persons (2014 Census 
Estimate) are spread 
across 408 square miles 
of land creating a density 
of about 900 persons per 
square mile.  
 
Figure 1 shows the 
population density of the 
county in persons per 
square mile (psm); 20% 
of the county has a 
density less than 300 
psm, and 35% of the 
county has a density of 
less than 600 psm. 

 
 

    
 

 Figure 1                (US Census Bureau; Summary by census tract, 2000-2011 data) 
 
The county includes several towns: 
Bethania – Recently incorporated in 1995, Bethania is the oldest municipality in Forsyth 
County. The population in 2010 was 328. 
Clemmons – Founded in 1802, the village was incorporated in 1986. The population in 2010 
was 19,329. 
Kernersville – First known as Kerners Crossroads, the town was incorporated in 1871.  The 
population in 2010 was 23,123. 
Lewisville – Incorporated in 1991, Lewisville is one of the fasted growing communities in the 
county.  Planners are working to preserve the community’s pedestrian-friendly environment in 
downtown.  Its population in 2010 was 12,639. 
Rural Hall – The town is the operational center for the Yadkin Valley Railroad. The population 
in 2010 was 2,937. 
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Tobaccoville – Hoping to preserve its quality of life and heritage, the community incorporated in 
1990.  Development must now follow guidelines aimed at preserving open space.  The 
population in 2010 was 2,441. 
Walkertown – Since incorporating in 1984, the area still retains a rural character. Recent growth 
has occurred near the US 158 and NC 66 intersection.  The population in 2010 was 4,675. 
 
The American Community 
Survey’s 2008-2012 5-year 
estimate for Forsyth County 
shows a net migration of 234 
persons. About 18,707 persons 
immigrated and 18,473 persons 
emigrated according to census 
data.  
 
Figure 2 shows the trend for 
outbound migration.  Most of 
the migration occurs to and 
from counties within NC.  
During the period 2008-2012, 
10,341 persons moved from a 
county in NC and 10,052 
persons moved to a county in 
NC.  

 

  
 

Figure 2 Outbound Migration Flow – Counties with over 100 
migrants from Forsyth County, NC. 

 
Figure 3 shows the trend for inbound migration. The 
vast majority of inbound migration occurs from 
counties within NC. 
 
Resident live births in Forsyth 
County, like most counties in 
NC, have decreased since 
reaching a peak about ten years 
ago.  Table 1 shows the recent 
trend in the number of resident 
live births – peaking in 2007. 
(Data from the NC State Center 
for Health Statistics – 2013 last 
available data.) 

Year # RLB 
2013 4522 
2012 4624 
2011 4581 
2010 4693 
2009 4834 
2008 5096 
2007 5134 
2006 4996 

 Table 1 
 

 
Figure 3 Inbound Migration Flow – 
Counties with over 100 migrants to 
Forsyth County   
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Key Trends and Status Indicators 
 
Growth patterns in Winston-Salem and Forsyth County have changed the face of the community. 
Low density, single-family subdivisions, along with commercial activities strung out along major 
roads, can be found in each direction around the urban area. Legacy 2030’s Growth Management 
Plan, nationally recognized, is a tool to help direct future growth; protecting existing 
neighborhoods, natural areas, farmland, and employment sites. The plan centers on the 
development patterns in the Urban and Rural Continuum and is underpinned by the constraints of 
the Muddy Creek Basin – the portion of the county that can be easily and efficiently served by 
gravity-fed sewer. According to the planners interviewed trends in the near future suggest that:  
 
● The decreasing availability of developable land will pressure development to be  
  more dense 
● The downtown area will continue to attract multi-family development in close  
  proximity to entertainment and services enticing Generation Y / Millennials to the area 
● While single-family residential growth will continue, multi-family development  
  will become a larger percentage of new residential permits. 

The Triad is projected to continue to grow and will include an even greater percentage of North 
Carolina’s total population.  The county has taken steps to coordinate and manage this growth by 
creating a City-County Planning Board responsible for planning for the physical development of 
Winston-Salem and Forsyth County. The Area Plans, published by the Board, serve to guide 
elected officials and Planning Boards when making decisions about zoning and land use. 

Key trends that will affect the number of school-aged persons in Forsyth County include 
population, age distribution, and housing types. 

Demographics  
 
Like most urban areas, Forsyth County’s population is growing older and more diverse. The 
average household size in Forsyth County was 3.1 in 1970 but is now estimated to be 2.45 
(2009-2013 US Census data). Almost 10% of the population is foreign born and about 14% 
speak a language other than English at home.  The latter two statistics are much greater than in 
North Carolina as a whole.  

About one-fourth of all housing units are in multi-unit structures.  Two-thirds of all housing units 
are single-family detached units. About two-thirds of all persons live in what is defined as a 
family unit with about three-fourths of those family units headed up by a husband and wife. 
About one-third of all households include one or more people under the age of 18 and another 
one-third of those households include at least one person over the age of 60. Over one-third of all 
housing units are renter-occupied. 

The median age of persons in Forsyth County is increasing and is now estimated to be about 38 
years old.  Data from the 2000 and 2010 censuses shows that while the county’s population grew 
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by 14.58%, the number of persons 65 years or older grew by 18.1%.  About one-third of persons 
in Forsyth County have never married. About 52.5% of persons who reside in the county are 
female.  

Growth 
 

Forsyth County has about 200,000 acres of serviceable land area (Legacy 2030).   Roughly 42% 
is considered developed, 10% is designated as public right-of-way, 3% is used for parks, 
recreation or schools, and 6% is located within undevelopable floodplains. That leaves about 
39% of the county’s developable land (about 70,000 acres) available for future development.  
Forecasts indicate that build-out could occur by 2037.  This forecast is based on a continued 
trend of low-density development. The build-out date can be increased by changing the 
development to a moderate-density (2056) or to a high-density scenario (2087). The capacity of 
the county would be 510,000, 660,000, or 775,000 in these three scenarios. 

In 2010, the population of the county was roughly 351,000. By 2014, the estimated population 
was more than 360,000 (NC Dept. of Commerce; ACCESSNC). The growth has been moderate 
but steady even during the recent recession. Forecasts suggest that the county’s growth rate in the 
near future will mirror the 15% growth rate seen between 2000 and 2010. The State 
Demographer places the county in the “Medium” rate of population growth (2.9% to 5.8%) and 
projects a 2035 population of about 450,000.  The Office of State Budget and Management 
provisional 2014 data suggests the county population grew from April of 2010 to July of 2014 by 
13,588 persons (350,670 to 364,258).  These figures represent an annual average increase of 
almost 1%.  From April of 2010 to July of 2013, Winston-Salem grew by 5,910 persons (229,617 
to 235,527) an annual average increase of about eight-tenths of one percent.    

The proportionate population of the different regions of the county have remained unchanged for 
several years. About 65% of the county’s population lives in Winston-Salem, about 16% live in 
the unincorporated areas, and the remaining live in one of the eight incorporated communities 
(19%).  

One indicator of the county’s economic health is the value of non-residential construction. Over 
the long term, this trend can indicate job growth, or decline, which may positively correlate with 
population growth, or decline. Overall population growth may correlate with the number of 
school aged children in the county but the magnitude of change in the latter is expected to be less 
than the former because of demographics previously discussed (median age, family size, etc.). 

Data in Table 2 was supplied by planners and shows a declining trend in non-residential 
construction. Even though the value of non-residential construction is declining, there was still 
over $100 million in construction last year. This data indicates the economy of the area is good 
but not vigorous. The declining pace in construction is mirrored by a declining overall 
population growth. 
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Table 2  Non-Residential Construction and County Population 

 
The value of residential permits increased by 500% from 2013 to 2014; $38 million in 2013 to 
$180 million in 2014. Between 2010 and 2014, 6,539 housing units were constructed in Forsyth 
County. The Development Dashboard (April 2015) indicates an increase in residential activity 
over the previous year. For the first quarter of 2015, residential new construction totaled $43 
million for 272 new single-family and 235 multi-family dwelling units. This represents a 43% 
increase over the dollar value of new residential construction during the first quarter of 2014. To 
put this in perspective, the 10-year low for residential construction occurred in 2009, $17 
million, and the 10-year high occurred in 2006, $109 million. 

County Planning and Zoning  
 
The purpose of zoning and subdivision regulations is to help implement the goals for community 
development as described in its comprehensive plan. Land use patterns are crucial in determining 
how a community grows and functions. The Planning Division of the Planning and Development 
Services Department is a joint City-County agency serving Winston-Salem and unincorporated 
Forsyth County as well as the smaller municipalities of Bethania, Tobaccoville, and Rural Hall. 
Staff provide the data, information, and professional recommendations regarding land use issues 
and other planning policy questions to the Planning Board and elected boards to help them make 
informed recommendations and decisions.  

The Planning Board can be a valuable partner with Winston-Salem Forsyth County Schools by 
providing school planners with information about new development trends. The following 
figures come from data supplied by that board. They show the location and value of residential 
building permits issued in 2014 by type and value.  
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Figure 4  Residential Single-Family Building Permits Approved in 2014 
 
a) Property values less than $250,000 

 
 
b) Property values greater than $250,000 

 

*Data does 
not include 
permits 
issued by 
Kernersville. 
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Figure 5 Apartment, Residential Duplex, Townhouse, and Condo Building Permits 
             Larger symbols indicate higher property values.  
a) 

 

  
b) Above is an expanded view of the 
southwest portion of the county.  

c) New apartments in Clemmons near the 
intersection of I-40 and Lewisville-Clemmons 
Road. Symbols may overlap. In 2014 multi-family 
residential development was concentrated around 
I-40 and Business 40. (School Growth Trends) 
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Transportation 
 
A transportation system not only affects our ability to get from one place to another, it shapes our 
land uses, economic development, housing choices, air and water quality, and public health. In 
planning for the future, an updated transportation plan will not only accommodate the movement 
of more vehicles, but will also focus on the movement of people and goods via an integrated 
transportation network. Street design strategies will change to accommodate all users as they 
emphasize safety, mobility and accessibility. 

About 92% of the labor force in Forsyth County drive or carpool to work. Only about 1% use 
public transportation.  Approximately 40% of workers in Forsyth County spend between 10 and 
20 minutes commuting to work every day. The mean commute time is 23 minutes. (ACS 2013) 

In the near term, several projects will help lessen gridlock on the existing thoroughfares: 
● Northern Beltway:  34 miles in two sections 
● US 421/Business 40 to US 158: 3.4 miles  
● I-40 widenings (from US 311 to the east and from Harper Road to the west) 
● Reidsville Road (US 158) widening 
● US 52 interchange at Business-40 
● Macy Grove Road extension and interchange 
● Thomasville Road (US 109) relocation 
● Salem Creek Connector 
● US 311 Connector 
● Union Cross Road improvements. 

Forsyth County is served by two public transit agencies: the Winston-Salem Transit Authority 
(WSTA) and the Piedmont Authority for Regional Transportation (PART). Research is currently 
underway exploring the possible addition of a street car system for urban transport. If adopted 
implementation of a street car system would likely start no earlier than 2030.  
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Water and Sewer 
Water capacities in Forsyth County are adequate for long-term needs with a capacity of 91 million 
gallons per day (MGD). Overall demand has declined over the last 10-12 years, as in other locales, 
due to water conservation efforts and the loss of industries.  
 
The sewer system in Forsyth 
County is largely gravity-fed 
sewer from one of three 
basins: The Muddy Creek 
Basin, the Archie Elledge 
Basin, and the South Fork 
Basin (including Abbott’s 
Creek). The topography of the 
county makes it difficult and 
expensive to extend sewer to 
outlying rural areas. Roughly 
one-third of the county’s area 
is beyond these basins. (See 
Figure 8) 

 
Service areas abide with City-County Planning’s legacy planning document on sewer service 
extension. Historically in Forsyth this residential growth has followed extensions in sewer service. 
Service areas compliance with City-County growth management areas limits sewer expansion to 
areas intended for residential growth.   
Two wastewater treatment facilities handle sewer; the Elledge WWTP (30 MGD) and the Muddy 
Creek WWTP (21 MGD). A recent study showed that flow into the Muddy Creek facility may reach 
capacity as early as 2016. Plans to enlarge these facilities will increase capacity within 2-3 years.  

A sewer pump station upgrade currently under construction in Clemmons opens the possibility of 
expended service to the Blanket Bottom Creek basin to the west and also residential development 
north toward Lewisville. 

 

 

Figure 6  
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Figure 7 shows the expansion 
of municipal boundaries  
over the last 62 years. 
 
Over this timeframe the 
expansion of development 
has largely occurred within 
the Muddy Creek basin.  
 
However, even within the 
basin the trend is for larger 
lots and lower density. The 
decreasing availability of 
developable land within the 
basin causes pent-up demand 
for sewered developments.   

Figure 7 Land Demand and Buildout 

 
In the longer term sewer extended to a school at the Robinhood Road site in Lewisville would have 
the potential to service other development. In the much longer term sewer expansion could extend 
south of Clemmons below Idols Road, opening the potential for medium density residential 
development south toward the county line.  
In the southern portion of Kernersville municipal sewer service is already in place and in response 
substantial residential growth is expected over the long-term. 

 

Growth by Planning Area 
 
County planners divide the county into 20 distinct planning areas and three rural areas as well as 
the portions of High Point and King in Forsyth County.  Data from the 2000 Decennial Census, 
the 2010 Decennial Census, and the 2008-2012 American Community Survey 5-year estimates 
have been divided at the block group level to match these areas. A close analysis of statistics 
from these reports provides a comprehensive picture of trends within the county of where 
neighborhoods are increasing or decreasing in population, and other demographics.  (See Figure 
8.) 

Between 2000 and 2010, the largest population growth occurred in the southeast suburban 
(+6,900 people), the south suburban (+8,500 people), and the southwest suburban planning areas 
(+9,500).  These areas are followed by the west suburban planning area (+4,800 people) and the 
Forsyth County planning area (+2,800) south of Kernersville. The Urban Area, overall, lost 3% 
of its population.   It is anticipated that these locations will continue to be the primary areas of 
future population growth.   
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Winston-Salem’s population is becoming younger, while the remaining outlying communities 
and rural areas of Forsyth County are becoming older.  Downtown Winston-Salem is also 
experiencing a significant period of residential growth, although most of this growth so far has 
been in the form of childless singles and couples, and empty nesters.  In fact, Downtown 
Winston-Salem added over 1100 residential units between 2009 and 2014, of which over 550 
were added in 2014 alone.  This trend is likely to continue in the coming years, and Downtown is 
likely to become a more viable option for families with children as additional amenities are 
developed there.   
 
The change in population by school-aged persons and soon-to-be school-aged persons also 
provides an indication of changes in K-12 school populations. 
 
Less than 5 years old. The largest increases between 2000 and 2010 in the 0-4 age group were 
in the Downtown Area at 4% (+4 points), in the North Suburban Area to 7% (+3 points) and in 
the South Suburban Area to 9% (+3 points). The largest decreases occurred in the East-Northeast 
Area to 10% (-3 points) and in the Lewisville Area to 5% (-2 points). Overall, the East-Northeast 
Area and the North Central Area have the highest percentage of children aged 0 to 4 years at 
10% each, while the Downtown Area and the Northwest Rural Area had the lowest percentage 
aged 0-4 at 4% each.  
 
5 to 17 years old. The largest increases between 2000 and 2010 in the 5-17 age group occurred 
in the North Central Area to 19% (+7 points), in the Southeast Area to 19% (+6 points), and in 
the South Suburban Area to 19% (+6 points). The only percentage decreases in this age group 
were in the Tobaccoville Area to 16% (-2 points) and in the West Rural Area to 19% (-1 point). 
Overall, the Southeast Suburban Area had the highest percentage of people between 5 and 17 
years at 21%, while the South Central Area had the lowest percentage at 12%.  
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Figure 8 

 

Overall, the percentage of single-family detached homes and single-family attached homes (i.e. 
townhomes) remained unchanged in Winston-Salem and Forsyth County between 2000 and 2012 
at 64% and 68%, respectively. Multi-family dwelling units increased to 25% (+2 points) in 
Forsyth County and to 30% (+1 point) in Winston-Salem. These increases were offset by a 
decrease in manufactured housing in Forsyth County to 4% (-2 points) and a reduction in 
Winston-Salem to 4% (-2 points).  
 
Single-Family Detached Dwellings. The highest increases in the percentage of single-family 
homes between 2000 and 2012 occurred in the Rural Hall Area to 85% (+7 points), in the 
Southeast Forsyth County Area to 85% (+5 points), and the Rural Areas to 85% (+5 points). The 
highest percentage decreases occurred in the Downtown Area to 8% (-7 points), in the Southwest 
Area to 68% (-5 points) and in the South Suburban Area to 66% (-4 points).  
 
Single-Family Attached Dwellings (Townhomes). The highest percentage increases between 
2000 and 2012 occurred in the Southwest Suburban Area to 11% (+2 points) and in the 
Kernersville Area to 4% (+2 points). The highest percentage decreases occurred in the North 
Central Area to 1% (-5 points) and in the East-Northeast Area to 1% (-4 points).  
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Multi-family Dwelling Units (2 or more Dwelling Units). The highest percentage increases 
between 2000 and 2012 occurred in the Downtown Area to 8% (+7 points), in the South 
Suburban Area to 25% (+7 points) and in the Southwest Area to 31% (+5 points). The highest 
percentage decrease occurred in the Rural Hall Area to 9% (-4 points).  
 

Growth by High School Attendance Area 
 
In order to inform OREd’s prediction of where student populations are likely to shift within the 
district planners were asked to assess the ten high school attendance regions of the county with 
regard to their perceptions of K-12 student population change. (See Figure 9.)  
 

Figure 9 High school attendance areas 

 
 

 
Planner responses are based on a combination of the overall growth rates from existing area 
plans (Area Plan Trends, July 2014) along with the increase in the proportion of the less than 5-
year olds between 2000 and 2010. (See previous section.) 
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The planner’s weighting of student population growth/loss potential for each high school region 
serves as a starting point for OREd’s predictive models which ultimately calculate the relative 
proportion of allocated future students expected in each high school region.  

The table below shows the total count of WSFCS 2014-15 K-12 students living in each high 
school’s attendance zone, along with high school’s Average Daily Membership (ADM) over the 
past three years.  

High School 
Attendance Zone 

WSFCS K-12 
students in  
HS region 

ADM for the High School 

2014-15 2013-14 2012-13 

CARVER 5440 620 553 552 

EAST FORSYTH 5761 1880 1839 1854 

GLENN 6543 1619 1650 1645 

MT TABOR 4685 1525 1545 1566 
NORTH 
FORSYTH 5214 1224 1179 1193 

PARKLAND 8511 1331 1240 1263 

REAGAN 5178 1812 1814 1774 

REYNOLDS 5156 1803 1711 1726 

WALKERTOWN 1978 735 647 445 

WEST FORSYTH 5542 2176 2069 2055 

Totals 54008 14725 14247 13628 
 Table 3 

Planner input does not determine the total number of students forecasted in the district but 
instead the distribution (i.e. the relative proportion) of those future students among the high 
school regions.  

In summary, planner input suggests: 

• The highest potential for significant and sustained student population growth exists in the 
Parkland and Glenn high school regions 

• In the near term downtown Winston-Salem schools such as Reynolds, Carver, and Mt. 
Tabor are the most likely to experience student population decline before eventually 
leveling out.  

These conclusions are consistent with the observed momentum of general population growth in 
the suburbs outpacing downtown Winston-Salem. This trend is expected to continue. Although 
downtown revitalization has begun to draw young professions into the city, in the near term these 
developments are not expected to generate net student population growth.  
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Economy  
 
Introduction 
Similar to many other regions of the state, Forsyth County has seen a transition from a goods-
producing employment base to a knowledge-intensive, service-oriented economy. Traditional 
employment in textiles, cigarette/tobacco, and furniture manufacturing have ceased to exist or 
left the Triad Region.  In part, due to the demand for a more highly educated workforce, more 
college graduates are now choosing to stay in or move into Forsyth County. This trend could 
result in an increase in the number of Generation X or Y adults who want to live in close 
proximity to amenities such as restaurants, cultural activities, and entertainment.  

Forecast 
Employment in the Triad is projected to increase from 822,000 people in 2010 to a million 
people in 2030. (Legacy 2030) The majority of this employment growth will continue to be in 
Forsyth and Guilford Counties. There are no plans for new large-scale manufacturing or 
industrial sites. 

Employers 
In 2012, the Winston-Salem Chamber of Commerce updated the list of top employers in the 
county.  Table 4 shows the top 20 largest employers as of 2012, quarter 3.  

Rank Company Employees Description 
1 Wake Forest Baptist Medical 

Center 
12,837 Academic Medical Center 

2 Forsyth Medical Center & 
Affiliates 

8,145 Medical Center and Health 
Services 

3 W-S/Forsyth County Schools 6,692 Education 
4 Reynolds American 3,000 Manufacturing Headquarters 
5 Wells Fargo Bank 2,800 Financial Services 
6 City of Winston-Salem 2,660 Government 
7 Hanesbrands, Inc. 2,500 Manufacturing Headquarters 
8 BB&T 2,200 Financial Services Headquarters 
9 Forsyth County 2,029 Government 
10 Wake Forest University 1,680 Education 
11 Wal-Mart 1,300 Retail 
12 Forsyth Tech. Community College 1,298 Education 
13 Winston-Salem State University 1,200 Education 
14 B/E Aerospace 1,100 Manufacturing 
15 Deere-Hitachi 1,059 Manufacturing 
16 Pepsi 1,050 Consumer Goods Operations 
17 Lowes Food Stores  960 Retail Trade Headquarters 
18 Inmar 900 IT / Business Services 
19 US Airways 900 Transportation 
20 Flow Automotive 875 Automotive Trade and Service 

Table 4 
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Downtown Research Park 
Continued revitalization of downtown including a high concentration of research and IT jobs, 
nearby higher density multi-family developments, and the renovation of industrial buildings will 
have a growing impact on the demography and economy of Winston-Salem. The area attracts 
young professionals and empty nesters who tend to have smaller household sizes. To this point 
most downtown developments are not producing school children.   

Residential Development 
 

Between 1980 and 2010, Winston-Salem’s population increased by more than 75%, from 
132,000 to 235,000. The amount of developed land area within the municipality grew by 115%. 
The result was an 18% decrease in the city’s density; from 3.3 persons per acre in 1980 to 2.7 
persons per acre (roughly 1,700 persons per square mile). These numbers reflect a trend of 
decreasing household size and lower density development ranging from 0.6 to 2.4 persons per 
acre.  

Forsyth County has seen an increase in the number of mixed-use rezoning requests in recent 
years. The Growth Management Plan identifies downtown Winston-Salem, town centers, and 
activity centers intended to accommodate mixed-use, compact, pedestrian-friendly sites.  

Noteworthy developments in progress: 
 

• Carrollton (Southeast Forsyth) 
• Ridgewood Place (Southeast Forsyth) 
• Caleb’s Creek Area (Multiple), 

(Southeast Forsyth) 
• Weldon (Southeast Forsyth) 
• Single-family development west of 

Flat Rock Middle School  
(South Suburban) 

• Kendall Farms (South Suburban) 
• Brookberry Farms (West Suburban) 
• Chatham Mills (Downtown Area) The 

redevelopment of Chatham Mills to a 
residential/commercial mixed use 
development 

• Edge Flats Apartments  
(Downtown Area)  

 

• The Bluffs at Riverstone  
(North Forsyth) 

• Chandler Point (North Forsyth) 
• Grandview (Northwest Forsyth) 
• Barrington Oaks Phase 2 (Clemmons) 
• Bluestone (Clemmons) 
• Clemmons Town Center Apartments 

(Clemmons) 
• The Retreat at Clemmons (Clemmons) 
• Ridgecrest at Wellesley Place 

(Lewisville) 
• Fountain Brook (Lewisville) 
• Willowmede (Lewisville) 
• Shallowford Reserve (Lewisville). 
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Residential Development and the Number of School-Aged Persons 
 

The Student Generation Ratio (SGR) is calculated by dividing the number of persons who attend 
Winston-Salem Forsyth County Schools within a certain neighborhood, subdivision, or other 
residential development by the number of developed lots within that same region.  SGRs are a 
useful tool in forecasting the number of students expected to come from existing or new 
development in the future. However, the SGR value can vary with the type of development (type 
of housing unit) and by location. Several examples are shown below. 
 

Figure 10 
a)                                                                 b) 

  
 
Brookberry Farm – A single-family development northwest of the city started in 2004 with 
home prices above the median. The GIS data shows about 210 developed lots with an average 
dwelling value of about $570,000. There are 208 students (2014-15) identified on those lots 
(111 elementary, 39 middle, 58 high).  These data produce an SGR of 0.84 students per 
residence. 
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Figure 11 
a)                                                                                      b) 

  
Abbington Creek – A single-family neighborhood east of the city started over 20 years ago 
with home prices below the median. Some new lots are being developed.  The GIS parcel data 
shows 798 residential lots with an average dwelling value of about $140,000. There are 457 
students identified on those lots (167 elementary, 117 middle, 173 high). These data produce 
an SGR of 0.57 students per residence. Figure 17 shows how SGRs from existing development 
can be used to predict the student counts of future development.  
 

 

Figure 12 
 
Townhome developments vary greatly in 
terms of their SGR. Many in this area are 
populated by college students and have a very 
small SGR. Heather Hills is a large 
townhome development that fits this 
category. There are 328 townhomes in 
Heather Hills with an average dwelling value 
of about $54,000 ($35,682 to $85,214).  GIS 
data shows there are 57 students (30 
elementary, 15 middle, 12 high) who reside 
in the townhomes. These data produce a low 
SGR of 0.17 students per residence. 
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Figure 13 
 
Similar to townhomes, condominium 
developments also vary greatly in their SGR. 
Georgetown Condominiums are northwest 
off University Parkway. There are 197 
condominiums in Georgetown with an 
average dwelling value of about $26,000 
($17,067 to $46,193).  GIS parcel data shows 
there are 51 students (23 elementary, 5 
middle, and 13 high) who reside in the 
condominiums. These data produce an SGR 
of 0.26 students per residence.  
 

 

 

 
Figure 14 
 
Springbrook Apartments are located just off 
Business 40 near Kernersville. There are 347 
apartments which rent for about $450 per 
month. GIS data shows there are 51 students 
(24 elementary, 12 middle, 15 high) who 
reside in the apartments. These data produce 
an SGR of 0.15 students per residence. 
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Figure 15 
 
Pinecrest Apartments are located in 
Walkertown near Walkertown Commons. 
There are 93 2- and 3-bedroom apartments 
which rent for $600 to $900 per month. GIS 
data shows that there are 69 students (35 
elementary, 19 middle, 15 high) who reside 
in the apartments. These data produce an 
SGR of 0.74 students per residence. 

 

 
Figure 16 
 
North Forsyth Mobile Home Park is located 
northwest of the city. There are 152 mobile 
homes in the park. GIS data shows that there 
are 135 students (71 elementary, 31 middle, 
50 high) who reside in the park. These data 
produce an SGR of 0.89 students per 
residence. 

 
Figure 17 
SGR calculations allow OREd to predict the 
number of students generated by new 
development. For example, Oak Hill Place is a 
small subdivision in southeastern Forsyth 
County. GIS data shows that there are 77 
developed lots on which 64 students reside 
(31-15-18).  These data produces and SGR of 
0.831 students per residence. A new phase of 
the development has 28 lots. If all the 28 new 
lots were developed, they could potentially 
add 23 students:  
(28 lots x 0.831 students /lot) =  23 students. 
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Population Aging and the Number of School-Aged Persons 
 
OREd uses planning segments to analyze the change in student counts on a smaller geometry. 
Planning Segments are polygons that are created based on demographics and geography. Each 
polygon creates a small region within which the demographics of the population are as 
homogeneous as possible. In many cases the borders are around neighborhoods. The residential 
units in any one planning segment might be composed of only single-family homes, or 
townhomes, or apartments. In more rural areas the borders may be along major highways and 
waterways. Attendance zone boundaries are also considered; planning segments should not 
contain an area for which the students inside it are assigned to more than one school (at any 
level). 

OREd created 774 planning segments in the Winston-Salem Forsyth School District. Figure 18 
shows all 774 planning segments. The larger planning segments are in areas where the student 
population is less dense. 

 
Figure 18 
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Figure 19 below shows a smaller section of the county where the attendance lines of three high 
schools converge. (HS attendance lines are denoted by red lines.  Planning segment borders are 
designated by dashed thick lines.) Parcels are shown on this map with neighborhoods shaded. 
The parcels shaded yellow are developed and the parcels shaded blue are undeveloped. This 
parcel analysis shows how many residential lots are available in a planning segment. As the 
lots develop, they generate students based on the SGR. (See Figure 17) 
 
At this extent small regions that outline apartment complexes and/or townhouses can be seen. 
 
Student data from WSFCS is geocoded (a student’s address is used to define an x-y coordinate 
location for each student). These student data, along with the parcel data, are used to create a 
model that can predict the number of students, by grade level, in each planning segment for 
several years. 
 
Figure 19 
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The OREd Planning Segment 
model takes grade cohorts in each 
planning segment and moves them 
along for each year of the model.  
Figure 13 showed that Abbington 
Creek had a total of 457 K-12 
students residing in that 
neighborhood.  Planning segments 
227 and 235 make up the central 
part of this neighborhood. 172 
students reside within these two 
planning segments. 
 
Table 5 shows the number of 
students in each grade (cohort) in 
planning segments 227 and 235. 
This region is aging; that is, the 
larger cohorts in grades 8-12 in 
2014-15 will leave the system 
being replaced with smaller 
cohorts. 

Figure 20

 
 

It is normal for the 
percentage of students 
at each level to be 
about 46% - 24% - 
30%. (EL-MI-HI)  If in 
2014-15 the 
percentages are 
weighted more towards 
high school (40% of 
students in planning 
segments 227 and 235 
are high school 
students), then the 
number of school-aged 
students residing in that 
planning segment is 
likely to decrease over 
time;  this is aging.  

 
Table 5 

 Students in planning segments 227 and 235  
Year K 1 2 3 4 5 6 7 8 9 10 11 12 Total 

2014-15 12 10 8 18 3 13 13 10 16 20 15 17 17 172 
2015-16 10 8 17 3 13 13 10 17 15 11 18 14 12 161 
2016-17 12 13 12 10 9 17 5 13 14 15 18 17 11 167 
2017-18 12 13 13 13 10 9 17 6 15 16 14 16 13 167 

 
Table 6 

 Students in planning segments 425 and 426  
Year K 1 2 3 4 5 6 7 8 9 10 11 12 Total 

2014-15 8 13 5 10 10 9 15 20 16 9 19 8 15 157 
2015-16 11 7 5 6 7 12 9 17 12 16 11 16 15 144 
2016-17 11 11 7 5 6 7 12 9 17 14 14 10 13 136 
2017-18 11 11 11 8 5 6 7 11 10 19 13 12 8 131 

 

Tables 5 and 6 show how planning segments will age over the next 
few years.  
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The percentages for planning segments 425 and 426 (Brownstone and Winsor Place 
neighborhoods) in 2014-15 were 29% - 29% - 42%.  In three years, these two planning segments 
will likely decrease in population from 157 to 131 students. 

Multiply this phenomenon many times over the county and the result will be a decrease in the 
number of school-aged children.  

However, there are exceptions to the general trend of aging student populations. It’s often 
essential to consider the spatial nature of student data. Below is one example of how OREd 
planning segments can be used to analyze and draw meaningful conclusions from student data.   
 

Figure 21 
 

 
 
Average student age by planning segment, with coloring representing percentile average age. 
Darker green regions indicate the oldest 25% percentile of planning segments, while  
light green regions indicate the youngest 25% percentile. Parkland is a  
disproportionately young region while East and West Forsyth are both aging more rapidly.  

 
The effect to the system of overall student population aging is mitigated however, by in-
migration. That is, new development produces new-to-the-system students. Enough new students 
will make up for the loss caused by aging in many planning segments. 



Winston-Salem / Forsyth County Land Use Report  Page 29 

Summary and Conclusions 
In Forsyth modest residential growth is expected to continue with both total population and 
school aged populations increasing. New multi-family developments and single-family infill will 
constitute the majority of new residential development.  

Concentrated suburban residential growth in some portions of the county, declines in resident 
live births (RLB), and widely varying student generation characteristics across the county 
provide challenges to a school district constantly preparing for the future.   

The role of OREd is to provide the best forecast available by conducting an extensive GIS 
analysis and interviewing the sources most informed about future development in the county, the 
City-County and municipal planners and utility staff. 

The culmination of this analysis is the accompanying Out-Of-Capacity table which provides 
yearly totals for forecasted K-12 membership as well as a school level breakdown showing how 
well current school capacities will serve future student needs.  

Data Sources and Interviewees 
 
Resources 
 

NC Department of Health & Human Services State Center for Health Statistics 
NC Vital Statistics 
Forsyth County Resident Births: By Age of Mother and Birth Order for All Women 
(4 May 2015) 

The 2013 Forsyth County Trends Report (Area Trends), Winston-Salem / Forsyth County, 
Planning & Development Services, 2013, (19 June 2015) 
http://www.cityofws.org/Portals/0/pdf/planning/publications/misc-
reports/TrendsReport_2013.pdf 

U. S. Census Bureau. (2010), Census QuickFacts, (20 June 2015)  
http://quickfacts.census.gov/qfd/states/37/37067.html 
 
U. S. Census Bureau. (2012), American Community Survey, 2008-2012 5-year Estimate,  
http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR
_B01003&prodType=table, (20 June 2015) 

The Legacy 2030 Update: The Comprehensive Plan for Winston-Salem, Forsyth County and its 
Towns, City-County Planning Board, (2013) , (7 July 2015) 
http://www.cityofws.org/departments/planning/legacy/legacy-2030 

ACCESSNC, NC Department of Commerce, Labor and Economic Analysis Division,  
(4 June 2015) 
http://accessnc.commerce.state.nc.us/EDIS/page1.html 

Population Estimates, Office of State Budget and Management, State Demographics Branch,  
(10 July 2015) 
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http://www.osbm.state.nc.us/ncosbm/facts_and_figures/socioeconomic_data/ 
population_estimates.shtm 
http://www.osbm.state.nc.us/ncosbm/facts_and_figures/socioeconomic_data/ 
population_estimates/demog/countygrowth_prov_2014.html 

Development Dashboards, Winston-Salem/Forsyth County Planning 
http://www.cityofws.org/departments/planning/publications-and-maps/development-dashboard 
(17 June 2015), (17 June 2015), (28 July 2015) 
http://www.cityofws.org/Portals/0/pdf/planning/publications/Development_Dashboard/Develop
ment_Dashboard_2014_Q-all.pdf 
http://www.cityofws.org/Portals/0/pdf/planning/publications/Development_Dashboard/Develop
ment_Dashboard_2015_Q1.pdf 
http://www.cityofws.org/Portals/0/pdf/planning/publications/Development_Dashboard/Develop
ment_Dashboard_2015_Q2.pdf 

“Growth Trends in Forsyth County” presented by Paul Norby, Winston-Salem / Forsyth County 
Planning & Development Services, Presented to the Winston-Salem / Forsyth County Schools 
Board of Education on June 9, 2015. 

Average Daily Membership and Membership Last Day by LEA, (9 February 2015) 
North Carolina Department of Public Instruction 
http://www.ncpublicschools.org/fbs/accounting/data/ 

Largest Employers in Forsyth County, Winston-Salem Chamber of Commerce, (17 June 2015) 
http://www.winstonsalem.com/wp-content/uploads/2013/06/ 
ForsythLargestEmployers2012Q3.pdf 

Tax Assessment Parcel Data 
Tax Administration, Forsyth County North Carolina, (12 July 2015) 
https://www.forsyth.cc/tax/geodata.aspx 

 

Figure 1:  http://www.city-data.com/county/Forsyth_County-NC.html 

Figures 2, 3:  http://flowsmapper.geo.census.gov/flowsmapper/map.html 

Figures 4, 5:  Winston-Salem / Forsyth County Planning & Development Services  

Figure 6: http://www.cityofws.org/Portals/0/pdf/planning/Legacy2030/ 

Legacy2030_20130828_02_Chapter2.pdf 

Figure 7: http://www.legacy2030.com/2011/03/land-demand-and-build-out.html 

Figure 8: Winston-Salem / Forsyth County Planning & Development Services 

Table 1:  NC Department of Health & Human Services State Center for Health Statistics 

Table 2: Winston-Salem / Forsyth County Planning & Development Services 
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Table 3: http://www.ncpublicschools.org/fbs/accounting/data/ 

Table 4: http://www.winstonsalem.com/wp-content/uploads/2013/06/ 

ForsythLargestEmployers2012Q3.pdf 

Table 5: http://www.ncpublicschools.org/fbs/accounting/data/ 

Table 6: http://www.ncpublicschools.org/fbs/accounting/data/ 
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Interviewees 
 

Paul Norby, Director, Winston-Salem/Forsyth County Planning  
(336) 747-7061 
pauln@cityofws.org 

Kirk Ericson Principal Planner, Winston-Salem/Forsyth County Planning  
(336) 747-7045  
kirke@cityofws.org 

Lynn Ruscher, Principal Planner, Winston-Salem/Forsyth County Planning  
(336) 747-7056 
lynnr@cityofws.org  

Ron Hargrove, Utilities Director, Winston-Salem/Forsyth County Utilities  
(336) 747-7312 
ronh@cityofws.org 

Jeff Hatling (with Debi Grant), Community Development Director, Town of Kernersville  
(336) 992-0704 
jhatling@toknc.com 

Marty Myers, Town Planner, Town of Lewisville  
(336) 945-1023 
planner@lewisvillenc.net 

Megan Ledbetter, Planner, Village of Clemmons  
(336) 766-7511 
mledbetter@clemmons.org 

Additional Contacts: 

Steve Smotherman, Project Planner, Winston-Salem/Forsyth County Planning  
(336) 747-7066 
steves@cityofws.org 
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