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Background
The Cape Fear River Basin has a drainage area of

more than 9,300 sguare miles, and is the largest
river basin in North Carolina. Based on the results
of the study summarized below, it is estimated that
as of the Year 2000, there were more than
1,852,300 people living in the basin-- an average of
195 people per square mile. The basin contains
about 23% of the State’ s population, and comprises
26% of the State’ s land total area.

Cape Fear River Basin
in North Carolina

During the decade of the 1990s, on average more
than 100 new residents moved into the Cape Fear
River Basin each day. It's easy to figure out why
so many people want to live in this river basin.
With a great climate, diverse communities, a sound
economy, a healthy environment, and a variety of
educational and recreational opportunities, it's no
wonder why many people and businesses call this
watershed their home-- their ecological address.

However, in recent years the effects that
population and economic growth are having on the
basin's water resources have become more
apparent. Degraded water quality and aguatic
habitat conditions, water supply shortages, and
falling groundwater tables are increasing concerns.

If not managed properly, continuing growth within
the basin will result in further degradation of the
basin’s water resources as land cover and land uses
change. These changes include construction
impacts, greater impervious surfaces, loss of
wetlands and riparian vegetation, and increased
water withdrawals and wastewater discharges.

The Cape Fear River Assembly (CFRA) is a
basinwide non-profit organization dedicated to
promoting sustainable management of the basin’s
water resources and the quality of life within the
basin. The Assembly and severa partner
organizations are trying to balance growth and
development in the basin with water resources
protection. Monitoring and research efforts, as
well as public education and awareness, are two
key components of the Assembly’s work.

To support ongoing efforts within the basin, the
CFRA and Triangle J Council of Governments
(TICOG) have partnered to undertake a detailed
analysis of the Year 1990 and Y ear 2000 Census of
Population data for the Cape Fear River Basin.
Data have been analyzed by sub-basin (at the 14-
digit hydrologic unit level) and by County.

The primary results of the analysis are reported
below. Supporting information and data files
relating to this project are available from the CFRA
and TJCOG.

Why This Analysis Is Useful

When combined with other sources of information,
Y ear 2000 population and household estimates for
the Cape Fear River Basin can be used to:

analyze population change in the basin;
establish estimates of developed area per
capita;

compare the rate of population change with the
rate of land conversion;

analyze the relationship between population
density and use support ratings in the basin;
estimate water use and wastewater generation
throughout the basin; and

update population estimates and growth
forecasts for water resources, utility planning
and other purposes.




How This Analysis Was Done

TJCOG staff obtained the U.S. Census Bureau's
Census 2000 and Census 1990 population and
household data for all areas within the Cape Fear
River Basin. Information was downloaded
electronically from the U.S. Census Bureau's
website (www.census.gov) for all census blocks
that are located in whole or in part in the basin
(“Summary File 1: Census 2000” data).

A digital file showing the shapes and locations of
every census block in the basin was downloaded
from www.geographynetwork.com/data/tiger2000/.
This data coverage includes more than 46,400
census blocks in the basin.

Using the Environmenta Systems Research
Institute’s ArcView 3.2 GIS software, TJCOG
overlaid the boundaries for sub-watersheds
throughout the basin. For this purpose, watersheds
referred to as “14-digit hydrologic units’ (HUs)
were used (see text box below). There are 281 14-
digit HUs within the Cape Fear basin. They range
in area from 1.89 to 128.59 square miles. These
HUs are considered a good geographical unit to use
in analyzing and reporting data such as population
and households. However, with GIS technology,
data that is geographically referenced can be
anayzed and reported down to much finer levels if
needed.

Using the “Two Themes’ extension software for
ArcView 3.2, TICOG estimated Year 1990 and
Year 2000 population and households by 14-digit
HU and by county for the entire Cape Fear River
Basin. For census blocks that crossed the basin
boundary, or that crossed 2 or more hydrologic
units within the basin, the Two Themes extension
software was used to calculate the proportion of
each census block within the respective hydrologic
units.

14-digit hydrologic units were established by the U.S.
Department of Agriculture Natural Resources
Conservation Service (USDA-NRCS), following a
collaborative effort between federal and state agencies.
These units are used as a planning and reporting tool for
the USDA-NRCS and other federal and state agencies.

Counties

Hydrologic Units
Census Blocks

Composite Analysis

For those census blocks split by hydrologic units,
the number of people and households were
alocated to the respective hydrologic units in
direct proportion to the amount of the block area
that is within the respective hydrologic unit.

It is acknowledged that thisis a simplistic approach
to estimating population and households by
hydrologic unit. This project did not include an
attempt to estimate the potential range of error
associated with this methodology. However, the
population and household estimates should be
adequate for general planning purposes.

The approach used for this analysis is consistent
with approaches used for other watershed studies,
including the Chesapeake Bay Program.

Basinwide Population and Households Estimates
From this analysis, it is estimated that as of the
Y ear 2000 Census, the Cape Fear River Basin has:

1,825,321 People in 708,344 Households
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2.58 People Per Household
195.8 People Per Square Mile

It is estimated that in 1990, the basin had a
population of 1,468,200. Based on the Census
2000 analysis, the basin’s population has increased
by about 24.3% during the past decade.



Population Distribution: It is estimated that there
are 195 people per sgquare mile (0.3 people per
acre) within the Cape Fear River Basin. This
compares with a reported density of 160 persons
per square mile in 1990 (NCDWQ; 2000). As
shown on Figure A, the density of population
within the basin varies dramatically by 14-digit
HU.

According to the 2000 Census, eight 14-digit HUs
in the vicinity of Ft. Bragg do not have any
population or households. The lowest population
density for any populated hydrologic unit is
estimated to be only 2.25 people per square mile,
and occurs in the Shaken Creek sub-watershed in
Onslow and Pender counties.  The greatest
population density for any HU in the basin is 3,164
people per square mile, and occurs in the Upper
Tank Creek sub-watershed at Ft. Bragg.

Based on this anaysis, 55% of the Cape Fear
basin's population is located within HUs that
comprise less than 10% of the total land area
within the basin. Those HUs include the
Burlington, Durham-Chapel Hill, Fayetteville,
Greensboro, High Point, and Wilmington urban
aress.

55% of the population in the Cape Fear River
Basin is located within the shaded areas below:
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Cumulative Population and Land Area
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About 80% of the basin’s population is located
within HUs that include less than one-third of the
basin’stotal land area.

Table 1 lists the estimated population and
population density, by County, within the Cape
Fear River Basin.

Table 1.

CAPE FEAR RIVER BASIN POPULATION, BY COUNTY
COUNTY Population Square Miles  People/Sqg. Mi.
Alamance 130,675 434.02 301.1
Bladen 17,471 615.03 28.4
Brunswick 30,704 398.36 77.1
Caswell 3,153 41.40 76.2
Chatham 49,226 708.89 69.4
Columbus 4,286 101.19 42.4
Cumberland 301,469 644.88 467.5
Duplin 48,931 817.82 59.8
Durham 107,663 80.76 1,333.1
Forsyth 5,828 9.57 608.7
Guilford 403,460 637.42 633.0
Harnett 90,895 601.11 151.2
Hoke 21,657 222.04 97.5
Johnston 2,027 17.30 117.2
Jones 10 0.24 41.3
Lee 49,050 259.25 189.2
Lenoir 272 3.19 85.4
Montgomery 4,156 31.11 133.6
Moore 50,631 553.82 91.4
New Hanover 160,298 219.57 730.0
Onslow 6,849 178.37 38.4
Orange 89,387 195.91 456.3
Pender 41,031 880.34 46.6
Randolph 80,625 438.59 183.8
Robeson 841 4.49 187.4
Rockingham 19,056 107.93 176.6
Sampson 59,847 939.48 63.7
Wake 39,845 131.47 303.1
Wayne 5,978 48.20 124.0
TOTAL 1,825,321 9,321.76 195.8




Households. It is estimated that there are 76
households per square mile (0.12 per acre) in the
basin. Like population density, household
densities within the basin vary considerably by 14-
digit HU.

The lowest household density for any given 14-
digit HU is estimated to be just under 1 per square
mile, and occurs in the Shaken Creek sub-
watershed mentioned above. With 1,027
households per square mile, the Third Fork Creek
sub-watershed in southwestern Durham has the
highest household density for any HU in the basin.

General Relationship With Resource Conditions
Figure B shows population density by 14-digit HU
along with the current use support ratings assigned
by the North Carolina Division of Water Quality.
Severa 14-digit HUs with highest population
densities have surface waters that are rated as
either “partially supporting” or “not supporting”
their designated uses. However, this figure aso
shows that some 14-digit HUs with low population
densities also have impaired waters, indicating that
factors other than population density affect water
resource conditions within the Cape Fear River
Basin.

General Relationship With Developed Areas

The estimates of population have been compared
with general estimates of developed land area for
each hydrologic unit within the basin. Estimates of
developed land area were based on a land use/land
cover coverage prepared in 1997 by Earthsat, Inc.
for the North Carolina Center for Geographic
Information & Analysis. That coverage is the most
recent digital land use/land cover coverage
available for the basin. However, for two reasons,
it understates the actual amount of developed land
area within the basin: (a) it is at least three years
older than data from the 2000 Census data, and
additional development has occurred during that
period; and (b) due to the pixel size (resolution) of
the imagery, some developed areas are shown as
being in some other land cover class.
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Based on this comparison, it is conservatively
estimated that there are more than 0.13 acres of
developed land for each person in the Cape Fear
River Basin.

Figure C shows the range of developed land per
capita by 14-digit HU within the Cape Fear River
Basin. With the exception of one HU, developed
area per capita ranges from 0.01 acre to 1.45 acre
The one exception is a very smal HU near
Fayetteville, which contains less than 25 people.

A number of HUs that are more rural and have low
population densities actually have higher-than-
average ratios of developed land per capita. The
higher ratios result primarily from the greater
amount of roads area per capitain these rural areas.

Population Change in the Cape Fear Basin

Table 2 summarizes the growth in the basin's
population during the period 1950 to 2000. The
highest rate of population growth during this 50-
year period occurred during the decade of the
1990s.

Table 2.
Population Change in the Cape Fear Basin
1950 - 2000
Estimated

Year Population % Change
1950 796,000

1960 948,775 19.2%
1970 1,136,010 19.7%
1980 1,314,871 15.7%
1990 1,468,200 11.7%
2000 1,852,321 26.2%

References:
1950: NC Stream Sanitation Commission.
"Cape Fear Basin Pollution Survey Report” (1957)
1960: NC Office of Air and Water Resources.
"Cape Fear River Basin Progress Report" (1972)
1970 and 1980: NCDWQ, "Cape Fear River Basinwide
Water Quality Management Plan” (1996)
1990 and 2000: CFRA/TJCOG Population estimate




Population Growth in the Cape Fear River Basin:
1950 - 2000

2,000,000 -
1,800,000
1,600,000

1,400,000
1,200,000

1,000,000
800,000
600,000 +—

Population

400,000 +—
200,000 +——
0

1950 1960 1970 1980 1990 2000

Year

Figure D shows relative population change, by 14-
digit HU, during the period 1990 — 2000.

Follow-up Analysis

As a follow-up to this effort, the CFRA and
TJCOG plan to develop estimates of population
served by surface and ground water supplies within
each 14-digit HU in the Cape Fear River Basin.
The results of that work will be presented in
subsequent reports.

Where to Go If You Have Questions
For further information about this project, please
contact:

Cape Fear River Assembly
P.O. Drawer 1089
Fayetteville, NC 28302
Telephone:  910-223-4920
www.cfra-nc.org

or

Triangle J Council of Governments
P.O. Box 12276
Research Triangle Park, NC 27709
Telephone: 919-549-0551
Www.tjcog.dst.nc.us

Digital filesrelating to this project are available
from TJCOG in shapefile (.shp) and dBase (.dbf)
format.







