The North Carolina Geographer
Vol. 4, Winter 1995

IRRIGATION IN SOUTHCENTRAL NORTH
CAROLINA

Thomas E. Ross

Introduction

Agriculture is the predominant economic activity in

southcentral North Carolina. More than 531,000 acres, about one-
Thomfls E. seventh of the total land area, is devoted to agriculture (NC
Ross is Agricultural Statistics 1993, 27). Two of the region’s counties,
Professor of . .
Geograph Robeson and Columbus, consistently rank among the top six
and ch az’rsy the counties in farm cash receipts and illustrate the region’s appar-
Department of | €Nt comparative advantage. Thus, continued and expanded ag-
Geology and ricultural production is an important component of the overall
Geography at economic development in this part of the state. Though abun-
Pembroke dant arable land is available for increased production, expan-
State sion and refinement of the agricultural base is hindered more
University by the quality of the crops than by quantity. Although the re-

gion is included in the humid subtropical climate, it does expe-
rience frequent and sometimes severe droughts, associated with

high temperatures and sandy soils. This results in reduced yields of poor
quality crops that are not acceptable on most commercial markets. For ex-
ample, although Campbell Soup Company has a large processing facility
in the region and uses large quantities of fresh vegetables, Campbell pur-
chases very little from local farmers because of the consistently poor qual-
ity of the produce. It is argued in this paper that increased rates and levels
of irrigation applied to more acreage, given that only three percent of the

cultivated land is irrigated, would result in a consistent and
higher quality product. A secondary use of irrigation water
would be to cool crops as they are harvested and to keep
them cool after harvest. These two actions would signifi-
cantly enhance an already important agricultural base.

The feasibility of expanding irrigation acreage was the
focus of a study made in 1988 in which more than 300 farm-
ers and other water users were interviewed over a four
month period (Ross, 1990a). This study was an attempt to
gain a better understanding of the water situation in the
region as it affected economic development. Questions per-
taining to acres irrigated and adequacy of water supplies
were importantcomponents of the survey. Much of the data
presented in this paper were extracted from that study.
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part of the study area consist mainly of interbedded sand, clayey sand,
mud and clay layers and lenses.

Water movement is restricted to the more permeable sandy layers which
lie between the less permeable layers of clay. This is known as confined, or
artesian, water. Artesian wells, derived by overflow, are common along
many of the streams in the Coastal Plain. Shallow groundwater also occurs
in the zone of saturation, or water-table aquifer.

Regional Water Sources

More than 88 percent of the irrigation water used in the region came
from surface sources in 1987 (Table 1). Of the more than ten million gallons
used in the region, Moore County used 50.1 percent, of which about 95

percent was de-

rived from surface
County Surface | Groundwater Total sources. The sec-
Water ond major user was
Bladen 221.45 293.19 514.64 Robeson County]
Columbus 253.60 36.50 290.10 with about 13.3
Cumberland 423.09 464.17  887.26 percent of the total
Hoke 263.26 — 26326 used and aboh‘%t
Montgomery 691.44 6.02  697.46 96.6 percent of this
coming from sur-
Moore 4,877.90 260.74 5,138.64

face sources.
Richmond 781.02 --- 781.02 Bladen and
Robeson 1,31196 46.62 1,35858 Cumberland were
Scotland 232.77 83.55  316.32 the only counties in
Totals 9,056.49 1,190.79 10,247.28 which more than
] o one-half of the irri-
Table 1. We}ter Wllthdrgwal.s. for Irrigation, 1.987 gation water was

Note. Data is provided in million gallons/year; to convert to .
million gallons/day divide by 180 under the assumption that derived from
water is applied over a six month period groun dwater
Source: Ross 1990a sources. About 57
percent of Bladen’s

water was groundwater sourced as was 52 percent of Cumberland’s. Hoke
and Richmond acquired all irrigation water from surface sources, and more
than 99 percent of Montgomery’s irrigation water was surface sourced.
The spatial pattern of surface water withdrawals illustrates the high level
of withdrawal in the Sandhills and Piedmont as compared to most of the
Coastal Plain (Figure 2). More specifically, surface water irrigation is con-
centrated in the southern half of Moore, the northeastern part of Richmond
and the eastern half of Montgomery. A secondary concentration exists along
the Fall Line and extends across Scotland and Hoke into eastern
Cumberland. In the Coastal Plain, surface water irrigation is important in
southeastern Robeson and southern Columbus. Eastern Bladen is a fourth,
less distinct area of surface water irrigation.
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Figure 2. Surface Water Withdrawal

Surface water is taken from the rivers and swamps that wind through
the region and from farm ponds maintained by groundwater discharge
from the surficial aquifer. Rivers supplying water include the Pee Dee,
Lumber and Cape Fear, and their tributaries. The average discharge of the
Pee Dee is about 5,000 million gallons per day (mgd), the Cape Fear about
3,200 mgd and the Lumber River 950 mgd.

The Little and Deep Rivers and tributaries are the primary sources in
Montgomery County. In Moore, the Little River, though not the Little River
of Montgomery, and Drowning Creek drainage basins provide surface
water. Tributaries of the Pee Dee are the source of much surface water used
in Richmond, while Shoe Heel Creek, Gum Swamp and several Pee Dee
tributaries are used in Scotland. Cumberland’s farmers secure water from
the South, Little and Cape Fear and their tributaries. Most of the water
used in Robeson and Hoke is from the Lumber River drainage basin. The
Lumber also provides water to Columbus, as does the Waccamaw River.
Bladen counts upon the Cape Fear and South Rivers and their tributaries
for the bulk of its surface water needs.

Average runoff of streams in the region is 0.6 to 1.0 mgd per square
mile, a level which could support much more irrigation. An expansion of
surface water consumption upwards to 50 percent of the runoff is realistic
and probably would not compromise other water users or interfere with
watershed or other natural actions associated with the water. With few
exceptions, the surface water supply has for the past four or five decades
been sufficient to meet demand. Surface water quality is good, but is un-
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der increasing threat of pollution from expanded industrial and residen-
tial development and widespread use of agricultural pesticides. A more
recent threat is waste from huge hog farms that have been established
throughout the region. The waste from the several million hogs inhabit-
ing these farms is required to be dumped in lagoons. During the summer
of 1995 a number of lagoons overflowed due to excessive rains and/or
poor construction with waste materials draining into and polluting adja-
cent rivers.

Groundwater quality is good, the major problem being a higher than
desired level of iron (Ross 1990b). Yields vary from place to place, de-
pending on the geologic structure which holds the water. The groundwa-
ter used in the region comes from the surficial sands aquifer, the Black
Creek Formation, the Cape Fear Formation and basement rocks underly-
ing the Cretaceous formations and the rocks of the Cambrian and Triassic.
The latter, in the western end of the study area, are of minor significance
as a source of irrigation water.

Water withdrawals from each of the groundwater sources vary greatly.
The most important aquifer in the region is the Black Creek, which sup-
plies most of the groundwater used in Robeson and Scotland. Portions of
Cumberland, Bladen, Columbus and Moore also depend upon the Black
Creek Formation. The primary groundwater source in Cumberland is the
surficial sands aquifer, while Moore and Montgomery draw upon the Tri-
assic rocks and the Cape Fear aquifer is of some value to Bladen County.

In the slate belt, at the western edge of the region, good water can be
found at less than 300 feet below the surface. Average yields, though, are
not high, usually much less than 100 gallons per minute (gpm). Regard-
less of the low yields, this large aquifer is a dependable supplier of water
to the region. The best sites to find water in the slate belt zone are in
valleys and other low places, in areas where the weathered zone (decom-
posed rock) is thick and near quartz veins and dikes. The Triassic rock
region does not have a dependable water supply because the rocks are
compacted and tightly cemented. Some water can be found near faults,
but the supply is very small, usually less than 10 gpm. Deep drilling does
not enhance the supply.

The Cretaceous aquifers, such as the Black Creek, Cape Fear and Pee
Dee, are in many places more than 600 feet thick. In the clay aquifers,
yields range from 10 to 20 gpm while the sand aquifer, which is 250 to 600
feet thick, has yielded more than five gpm per foot of depth, though one
gpm per foot is more customary.

There are three distinct regions of groundwater withdrawal in the
study area (Figure 3). All are closely related to the Coastal Plain: the larg-
est is in eastern Cumberland and Bladen; second largest is in southern
Moore; and a smaller withdrawal region is in Scotland.
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Cumberland, corn accounted for 42 percent and tobacco for 33 percent; in
Moore, tobacco was planted on about 43 percent of the irrigated land with
golf courses occupying another 35 percent; peaches used 41 percent of
Richmond'sirrigated land and tobacco 25 percent; in Robeson, tobacco took
48 percent of the irrigated cropland and grass 27 percent; in Scotland, cot-
ton accounted for 33 percent and corn 22 percent; 37 percent of irrigated
land in Columbus was in tobacco and 24 percent in blueberries.

In summary, the four largest crops or uses of irrigated land in the re-
gion were, in order, tobacco (5,032 acres), golf courses (2,088 acres), corn
(2,080 acres) and peaches (1,626 acres). These occupied 67 percent of the
irrigated acres. Of this, 31 percent was in tobacco, while golf courses and
corn each took about 13 percent, and peaches occupied 10 percent. Other
crops accounted for four percent or less.

Although the amount of water available for irrigation does not appear
to be a major factor in whether a farmer uses irrigation or not, there is a
distinct regional pattern in terms of how much water is applied to crops,
and to which particular crops (Table 2). For example, tobacco is one crop
for which irrigation is especially beneficial. Irrigation leads to increased
yields and better quality tobacco, which translate into more profit for the
grower. Yet, the amount of water applied ranged from about 43,000 gallons
per acre in Columbus to 334,000 in Cumberland. Another crop with wide
geographicdifferences in the amount of water application is corn. Robeson
farmers applied just 32,800 gallons of water per acre, but Cumberland pro-
ducers used about 264,000 gallons per acre. Moore corn farmers led the
region in water applied, committing more than 452,000 gallons per acre.
For all crops, however, Columbus applied more water per acre than any
other county in the region, averaging about 1,500,000 gallons per year per
acre. Robeson was second and Scotland applied the least amount per acre.

The amount of water used for irrigation purposes de-
pends upon several characteristics of the soil and land sur-

face form. For example, sandy soil with sparse vegetation Tobacco and golf
located on a steep slope is much more likely to need irriga- courses are
tion than an area with abundant vegetation on a clay-loam generally the

soil in a gently sloping area. In terms of crops irrigated, the
westernmost counties of Richmond, Montgomery and
Moore irrigate a wider range of crops, while Hoke has the
smallest range.

Generally, tobacco and golf courses are the two largest
recipients of irrigation activity. The situation is fluid, how-
ever, especially in view of the projected demise of tobacco
production by the early part of the twenty-first century, and
it poses some interesting questions. One, will the volume of
water presently applied to tobacco be used for other crops
or products, such as produce or aquaculture, especially since
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the infrastructure to get the water to the fields is already in place? What
about the increasing demand for golf courses as more people in the region
demands quality courses? The variations between crops and locales within
the region could be the result of physical factors, such as soil texture and
depth, precipitation patterns, rates of evapotranspiration, slope of land,
and availability of water at a reasonable cost. For example, an acre inch of
precipitation is about 27,000 gallons of water.

Cultural factors also affect the level of irrigation in terms of how recep-
tive landowners are to investing in the equipment necessary to have a suc-
cessful irrigation operation. None of the farmers surveyed in 1988 could
document the impact of irrigation upon yield or profit. Nor could they
offer more than estimates (guesses) on the return on investment of their
irrigation systems. Most of them assumed that irrigation was cost effec-
tive.

Summary and Conclusions

This study has established data that show how much water was used

for irrigation throughout the region in 1987. It does not provide insight
into how much drawdown is occurring in the aqui-

fers or the effect of the withdrawal and subsequent

I-nc_reas'ed use of  yse for irrigation on the overall quality of the wa-
Lrrigation prac ter. Before farmers in the region greatly increase the
tices will resultin ymber of acres under irrigation, the issues of quan-
improved yields ity and quality of water capable of sustaining ad-

and preduct ditional irrigated acreage must be addressed.
quality and ]
improved agricul- ngeral quest1qn§ evglved out of the study.
turally linked Wha‘t is the effec.t of irrigation upon crop Yle%ds a'nd
prosperity profit, or the difference in yields with irrigation

when there is normal rainfall and when there are
drought conditions? What effect does chemical ap-
plications on farm lands have upon surface and groundwater? What are
the consequences of expansion of golf courses and amenity settlements in
southcentral and southeastern North Carolina upon the availability of water
for crop irrigation?

In conclusion, water is a critical resource for agricultural activities in
the region and other activities related to economic development. It is ap-
parent that the region has access to enough water to put more acres under
irrigation, and thus produce a higher quality crop, which would greatly
enhance farm income. Higher quality crops would most likely lead to the
establishment of additional agriculturally based industries and convert the
region from a typical southern farm region to a prosperous farm region.
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