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INTRODUCTION
AND SETTING

INTRODUCTION
AND SETTING

This historic context for the rural industries of the Sand Hills of Georgia, South Carolina, and North Carolina
was funded by the Department of Defense’s (DOD) Legacy Resource Management Program (Project #09-
436) and was developed from the existing archaeological and historical inventories and evaluations of
rural industrial sites associated with six DOD installations located in the Sand Hills geographic region:
Fort Benning, Robins Air Force Base, and Fort Gordon, Georgia; Fort Jackson and Shaw Air Force Base,
South Carolina; and Fort Bragg, North Carolina. This context identifies the rural industry property types
associated with the Sand Hills region, reviews the attributes associated with each, considers each property
type or class as identified at the various DOD installations and reviews the significant studies of each,
reviews their physiographic distribution, and considers the research attributes of each class of properties.
Recommendations for the future management, interpretation, and National Register of Historic Places

(NRHP) evaluation of rural industry properties are provided in the concluding chapter.

Historic Contexts are defined by the implementing regulations and guidelines of the NRHP. A historic
context, or historical context, establishes the historical events, individuals, and physical characteristics of
a property type that are critical in determining whether an individual property is eligible to the NRHP as
an example of its respective class of resources. The NRHP specifies that historic properties are eligible for

listing on the NRHP under one or more of the following criteria:

(a) association with events that have made a significant contributionto the broad paterns of our

history; or

(b) association with the lives of persons significant in our past; or

(c) that embody distinctive characteristics of a type, period, or method of construction, or that
represent the work of a master, or that possess high artistic values, or that represent a significant

and distinguishable entity whose components may lack individual distinction; or

(d) that have yielded, or may be likely to yield, information important in prehistory or history.



According to the National Register Bulletin: How to Apply the National Register Criteria of Evaluation (1990):

The significance of a historic property can be judged and explained only when it is evaluated
within its historic context. Historic contexts are those patterns or trends in history by which
a specific occurrence, property, or site is understood and its meaning (and ultimately its

significance) within history or prehistory is made clear (National Park Service 1990).

While the use of historic contexts are applicable to both historic structures and archaeological sites against
all of the criteria outlined above, various researchers have noted that contexts are useful for making
evaluations of archaeological sites with reference to Criterion D - “information important in prehistory or
history.” Evaluation against this criterion requires assessing an individual property’s attributes and their
relationship to scholarly research. However, historic contexts are lacking for many archaeological property
types, as has been noted by various practitioners and agencies. Impediments to the development of
historic contexts for archaeological sites include the lack of excavations conducted on some site classes,
the limited distribution and knowledge of many cultural resource management studies conducted in
response to Section 106 and Section 110 requirements of the National Historic Preservation Act (NHPA),

and the lack of regulatory mechanisms and project funding to develop historic contexts.

This historic context was developed to address this need with specific reference to a class of resources,
rural industrial sites, found in a specific geographic setting, the Sand Hills region. Temporally, this context
addresses historical industrial sites from settlement (which ranges from the late eighteenth century to the
first quarter of the nineteenth century, depending on location) up to 1960, which is the date 50 years from

the present that the NRHP uses as a baseline in evaluating historic properties.

While not one of the major physiographic provinces of the southeastern U.S., the Sand Hills played an
important role in the industrial development of Georgia, South Carolina, and North Carolina. The Sand
Hills have also had a strong association with the DOD. The six installations identified above cover more
then 720 square miles of area, a majority of which has been inventoried for archaeological resources. As
a result, these installations have compiled a substantial catalog of industrial sites, and have completed
detailed evaluations of several of them as a result of various actions and events. The DOD installations
thus offer a robust data set that was used to develop this context. The intent of this historical context is
that it can be used to guide future resource identification and evaluation studies at the six installations as
well as future inventories and assessments at non-DOD properties in the Sand Hills. Finally, the property

type descriptions and research questions have utility for researchers working with sites in other regions.
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The Sand Hills region extends from North Carolina into
Eastern Alabama and is home to six DOD installations
distributed across its range.

Completion of this context was the product of a number of hands. Ruth Renee Lewis, Cultural Resource
Specialist for Fort Gordon, developed the Legacy Program proposal and project requirements,
collaborated on the content and structure of this document, provided information on the resources
of Fort Gordon, and served as the project manager. At Fort Benning, Dr. Christopher Hamilton, Acting
Director of the Environmental Resources Branch, searched, compiled, and shared the voluminous data
sets developed by Fort Benning over the past 30 years. Chan Funk, Archaeologist at Fort Jackson, assisted
in our research efforts into the recorded history and archaeology of that installation and provided access
toall reports and direction to on-going studies. Dr. Linda Carnes-McNaughton, Cultural Resource Manager
CRM at Fort Bragg, likewise shared the installation’s reports, site inventory, and resources. As the timber
and naval stores industries were more critical facets of Fort Bragg’s cultural landscape than they were at
the South Carolina and Georgia installations, Dr. Carnes-McNaughton also assisted New South Associates
with resources and perspectives on this industry type. Finally, Dave Davis, CRM for Shaw Air Force Base
(AFB) and Steve Hammack, Base Archaeologist at Robins AFB, provided industrial reports and resources

from their installations, although industrial sites were not as critical a component at either AFB. Judy



Wood of the U.S. Army Corps of Engineers, Savannah District, served as the overall task order manager.
Cecilia Brothers is the Legacy Program’s Cultural Resources Management Specialist and provided review

comments on the document and other projects of this study.

This context is organized as follows. The remainder of this chapter presents the historical setting of the
settlement of the Sand Hills region in each of the respective states, reviews the physiography of the Sand
Hills region itself, and provides a geo-cultural setting for industrial sites of the Sand Hills using statewide
GIS data from Georgia. The context then presents and reviews the data collected for various classes of
rural industrial sites. These include saw and gristmills (Chapter 2), naval stores and lumber (Chapter 3),
brick kilns and potteries (Chapter 4), and other industrial site types including stills, mining, blacksmith
shops, and cotton gins (Chapter 5). Conclusions and Recommendations for the management of rural

industrial sites are provided in Chapter 6, while the References Cited follow.

HISTORICAL SETTING

The three states included in this study — Georgia, South Carolina, and North Carolina — have different
histories that are summarized here, since they provide the settings and settlements that would influence

the historical development of their respective Sand Hills regions.

All three are among the 13 colonies established by the British Empire. South Carolina is the first of the
three to have been settled, beginning in 1670 with the creation of Charles Towne, which was relocated
two years later to its current position. South Carolina was governed by the Lords Proprietors until 1729, at
which time its administration reverted to the British crown. During the Lords Proprietors administration,
“Carolina” was recognized as a single colony, although separate governors were assigned to the northern
and southern parts of this large colony. This separation was formally recognized by the crown in 1729,

when the colony was split into North and South Carolina (Edgar 1998:35-46; Powell 1989:84-104).

Conflict with Native Americans of the region structured early settlement, which was restricted to the
coastal regions. The Yamassee War of 1715 to 1717 represented a major clash between Native Americans
of the coast and the British colonists, and the war’s successful resolution in the colonist’s favor relieved
some of the spatial constraints. In its aftermath, the British began to establish outposts in the upcountry,
such as Fort Moore along the Savannah River and Fort Congaree on the Congaree River. Because rivers

served as the major transportation spines of the era, and because the Fall Line at the upper reaches of the
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Sand Hills limited navigation further upstream (see below), the Sand Hills became the focus of interior
expansion. Subsequent settlements established in South Carolina’s Sand Hills region were all along the
major waterways, including New Windsor on the Savannah River, Saxe Gotha on the Congaree, and
Fredericksburg on the Wateree. All of these settlements were established by the 1750s (Edgar 1998:131-
152).

This era also saw creation of the colony of Georgia along Carolina’s western border. Georgia’s colonization
began in 1732 under the direction of James Oglethorpe, who's intent was that the colony provide an
outlet for overcrowded British prisons and the poor. Seeing the presence of Fort Moore on the South
Carolina side of the Savannah River as a threat to its desire to control upcountry trade and commerce,
Georgia established Augusta on the Savannah River’s west bank in 1736 (Coleman 1991). After the coast,
the Sand Hills was the second line in the historic settlement of the region. This was true in North Carolina
as well, where Fayetteville was formed in 1762 from the merger of two communities on opposite banks of

the Cape Fear River, Cross Creek and Campbellton.

The post Revolutionary War years saw the expansion of the settlement of the upcountry and Eli Whitney's
invention the cotton gin in 1793 provided the interior with a cash crop that spurred settlement and the
removal of the remaining Native American tribes. The post Revolutionary War era saw the formation of a
number of Sand Hills cities, often building off of earlier forts and trading posts. Columbia, South Carolina
was established as a state capitol in 1786, near the location of Fort Congaree. As westward expansion
removed the Creeks and Cherokees from Georgia, Macon was created in 1823 on the Ocmulgee River
near the location of Fort Hawkins (constructed in 1806) and Columbus, Georgia was established on the
Chattahoochee River in 1828 (Edgar 1998; Coleman 1991). All of these communities shared a reliance
on their waterways (the Cape Fear, Congaree and Santee, Savannah, Ocmulgee, and Chattahoochee,
respectively) as avenues for receiving and shipping goods and produce, and all used the waterpower
of the region for industry. A description of the geology and geography of the Sand Hills, as well as other

physiographic provinces, follows.

THE SAND HILLS PHYSIOGRAPHIC REGION IN
GEOGRAPHIC PERSPECTIVE

The natural environment forms a framework within which humans have structured much of their

activity. Understanding industrial development in North Carolina, South Carolina, and Georgia must



take into account the physical conditions that people faced. Important aspects of the environment for
understanding industrial growth include geology, landscape, watercourses, and natural environments,
all of which provided opportunities and constraints to the commercial exploitation of raw materials and

their transformation into commodities.

The three states covered by this study encompass five principal physiographic or landform regions. From
east to west these are the Coastal Zone, Coastal Plain, Sand Hills, Piedmont, and Blue Ridge/Appalachian
Mountains. The one of most relevance to the present study is the Sand Hills, which represent a unique
region in the Carolinas and Georgia that overlaps the Fall Line and marks a rough boundary between the
Coastal Plain and Piedmont. The Sand Hills have been described differently in the three states. Kovacik
and Winberry (1989) treated the region the most explicitly. For Georgia, Clark and Zisa (1976) termed
an area roughly corresponding to the region the “Fall Line Hills District” while Wharton (1998:8) divided
roughly this same area into the “Fall Line Sand Hills” and “Fall Line Red Hills” Diemer and Bobyarchick
(2005) defined the Sand Hills in North Carolina as a sub-district of the Fall Line. Others (North Carolina
State Climate Office 2001; North Carolina Sand Hills Conservation Partnership 2009) recognized the region

as a distinct zone, however. In North Carolina, the Sand Hills are less extensive than in South Carolina and

Georgia, covering a small area extending only as far north as Harnett and Lee counties.

Relief Map of

the Fort Benning
Vicinity Showing
the Change in
Terrain from the
Coastal Plain to the
Sand Hills.




Characteristic Terrain in
the Sand Hills. Wilkinson
County, Georgia (photo by
Brad Botwick).
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The region is narrow, approximately 30 miles at most, and discontinuous.

Hills are rounded and have gentle slopes and relief is typically moderate,
although it becomes more rugged in places, with ridge and hillcrests
reaching heights of 50-250 feet above adjacent valley bottoms. It lies
higher than the Coastal Plain and reaches heights of 725 feet above sea
level (asl) in some areas (Clark and Zisa 1976; Kovacik and Winberry 1989;

Murphy 1995:8; Diemer and Bobyarchick 2005).

The Sand Hills originated as an ancient shoreline during a higher stand
of the Atlantic Ocean. Rivers carried sand and clay eroding from the
mountains to the coast, where the ocean reworked them into beaches and
dunes. When the ocean retreated about 40 million years ago, it left these
shoreline features inland. Windblown sands and silt also contributed to the
creation of these sandy hills (Kovacik and Winberry 1989:18; Diemer and
Bobyarchick 2005).



Soils are typically permeable, well drained, acidic, and deficient in plant
nutrients due to rapid leaching (Kovacik and Winberry 1989:41; Diemer and
Bobyarchick 2005). Areas with low water tables form a “semi-desert” habitat
supporting species adapted to these conditions. Plant species that thrive
here include turkey oak, longleaf pines, various cacti, briars, and berries
(Murphy 1995:9). The vegetation exhibits irregular distributions, broken
canopies, and areas of bare soil. The natural forest cover was long leaf pine.
Frequent natural and human-made burning helped this fire-resistant species
flourish by burning off much of its competition. Long leaf pine survives in
the Sand Hills, but because fires are now controlled, other species, such as
turkey oak, a low scrubby variety, now proliferate. Also, cultivated loblolly
and slash pine have been introduced for forestry industries (Kovacik and

Winberry 1989:44).

Pine is the natural
forest cover in the
Sand Hills. Fort
Gordon, Georgia (photo
by Diana Valk).
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Modern activities have
allowed turkey oak and
other species to thrive
in the Sand Hills. Shaw
Air Force Base, South
Carolina (Photograph
by Mason Sheffield).

The Sand Hills contains numerous natural resources that were and/or are important to regional industries.
Mineral resources include sand, especially industrial sand (Carpenter et al. 1995). Eolian deposition in some
areas produced very pure silica sands that are mined extensively in Lexington County, South Carolina
area (Murphy 1995:94). The Sand Hills also yield a variety of clays with industrial uses, the chief among
these being kaolin, a white clayey rock composed of khandite minerals, mainly kaolinite. Kaolin found
in the Sand Hills is a sedimentary material derived from weathered igneous and metamorphic rocks of
the Piedmont (Schroeder 2003). It has been and continues to be mined extensively in Georgia and South
Carolina (Schroeder 2003; Mining Association of South Carolina 2009). Other Sand Hills minerals with past

or current economic importance include gravel, fuller’s earth, and bauxite.

Sand Hills vegetation also had commercial significance before it was largely replaced with introduced
species. In particular, the extensive stands of long leaf pine were extremely significant to the naval stores
industries of the Carolinas and Georgia as well as the lumber industry. Planted pines remain important for

lumber and pulpwood.

The Sand Hills overlies portions of the Fall Line and it is worth describing this related geophysical feature.
The Fall Line, as noted, marks the zone where the Coastal Plain meets the Piedmont and is marked by
changing stream characteristics. Geologically, this is the point where the younger and softer Coastal
Plain sediments meet the older, crystalline rocks of the Piedmont. Because the Coastal Plain materials are
softer, they are more extensively eroded. As watercourses make the transition from the Piedmont, they
drop down to the lower Coastal Plain. Where the resistant Piedmont rocks are exposed, they form falls and

rapids (Clark and Zisa 1976; Diemer and Bobyarchick 2005).



Historically, the Fall Line was closely related to settlement and the development of certain industrial
activities. The region marked the furthest inland point that ocean-going sailing vessels could reach,
making it a good location for port towns and commercial centers. Furthermore, the changes in stream
gradient provided important sources of waterpower. The early growth of manufacturing plants in South
Carolina, for example, took place in the lower Piedmont and Fall Line area (Kovacik and Winberry 1989:98)

because of the combination of waterpower and access to commercial and shipping facilities.

REGIONAL PERSPECTIVE

The Sand Hills association with industrial development is a product of several factors: the availability of
mineral resources of the region, the use of the Fall Line for water powered industries, and the presence of

upland towns and cities requiring industrial products such as lumber, flour, and meal.

Georgia’s NAHRGIS (Natural, Archaeological, and Historical Resources Geographic Information System) was
consulted to develop a regional perspective on industrial sites in that state. NAHRGIS contains records of
1,254 industrial sites (including both archaeological sites and historic structures) that have been recorded
in Georgia. These include Agricultural Processing Sites, Blacksmith Shops, Breweries, Brickyards, Cotton
Gins, Distilleries, Extractive Sites, Factories, Forges, Furnaces, Kilns, Manufacturing Sites, Mills, Mines,
Potteries, Quarries, Stills, Tanneries, Warehouses, and Woodworking sites. Some of these classes of sites
are broadly defined; for example, “Kilns” contains tar kilns, charcoal kilns, and pottery kilns. Of these 1,254

resources, 712 (56.78%) are archaeological sites.

INDUSTRIAL SITES BY REGION

Resource Type/Region Mountains Piedmont Sand Hills Coastal Plain Coast Totals
Agricultural processing 1 1
Blacksmith Shop 1 5 1 1 8
Brewery 1 1
Brickyard 1 4 1 1 7
Cotton Gin 1 14 1 4 20
Distillery 1 1
Extractive facility or site 1 1
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Resource Type/Region Mountains Piedmont Sand Hills Coastal Plain Coast Totals
Factory 3 2 2 7
Forge 2 1 3
Furnace 4 1 1 6
Kiln 1 15 1 1 3 31

Manufacturing 1 1 2
Mill 76 302 73 127 35 613
Mine 66 152 1 1 220
Pottery 1 1

Quarry 3 20 1 6 30
Still 20 184 18 29 42 293
Tannery 2 1 3
Warehouse 1 4 5
Woodworking 1 1

Total 171 710 110 176 87 1,254

Mills are the most common industrial sites recorded in NARHGIS, accounting for 48.88 percent of all
industrial sites. Stills are next most common, with 293 resources or 23.36 percent of the total. Mines
represent 220 sites, or 17.54 percent of the total number of industrial sites. In combination, these three
classes of sites represent nearly 90 percent of all industrial sites and no other site type accounts for more

than 31 resources.

By region, the Piedmont contains the greatest number of sites, accounting for 56.62 percent of the total.
This figure is somewhat skewed by sampling bias, and the presence of Atlanta, the state capital, in the
Piedmont. The Atlanta metropolitan area has experienced a large number of Phase | Cultural Resource
Surveys in response to development, road construction, utilities, and infrastructure, which has resulted in

a higher percentage of areas surveyed and a greater number of sites recorded.

The Coastal Plain is next in total number of sites, with 14.04 percent, followed by the Mountains region,

representing 13.64 percent. The Sand Hills contain 8.77 percent of the recorded resources.

These regional distributions are skewed by the size of the physiographic regions. Spatially, the Coastal

Plain is the largest, containing 27,634 square miles (sq mi) (~17,685,483 acres). The Piedmont is next with



17,824 sq mi (~11,407,181 acres). The Sand Hills is the smallest of the physiographic provinces, containing
only 2,971 sq mi (1,901,410 acres). Looking at the distribution of industrial sites by area, there is a clear
difference in the distribution of sites in the upland regions (including the Sand Hills) versus the Coastal
Plain and Coast. The density of recorded sites per sq mi in the uplands is tightly clustered, with one site
per 25.10 sq mi in the Piedmont to one site per 29.19 sq mi in the mountains. Sand Hills industrial sites
have the second highest density in the state, after the Piedmont, at one site per 27.00 sq mi. The site
densities in the Coast and Coastal Plain are significantly lower, at one per 157.01 sq mi and 60.65 sq mi,
respectively. Notably, the frequency of mill sites is highest in the Sand Hills, averaging one mill per 40.69
sq mi. Mill sites in the Piedmont were found at a rate of one per 59.01 sq mi., in the Mountains at a rate of
one per 65.68 sq m, along the Coast at a frequency of one per 150.77 sq mi, and in the Coastal Plain at a

rate of one per 217.59 sq mi.

The recorded resources of the three Georgia DOD installations reflect the general trends seen above,
and further illuminate distributions. Considering Fort Benning, Fort Gordon, and Robins AFB, six types of
industrial sites are recorded: blacksmith shops, kilns, mills, mines, quarries, and stills. A total of 54 resources
are recorded on the installations; of these, 29 (53.70%) are mills. This is a percentage distribution that is
higher than seen for the state as a whole, but less than seen as the percentage of all Sand Hills industrial

sites; 66.36 percent of all industrial sites in the Sand Hills are mill sites.

The densities of mill sites on the Georgia DOD installations also appear to reflect geographic trends
noted above. Fort Benning, at 284.37 sq mi in area, contains 33 industrial sites, or one per 8.61 sq mi. Fort
Gordon, which is 87.08 sq mi in area, contains 20 sites, or one per 4.35 sq mi. Robins AFB, at 13.68 sq mi,
contains only a single site. The densities of all are higher than the recorded density of industrial sites in
the Sand Hills (1 per 27 sq mi), which is a product of the intensive survey all three have received. Robins
AFB, which is partially located in the Coastal Plain, contains the lowest industrial site density, reflecting

the trend noted above.

Notably, Fort Gordon contains the highest number of mill sites from the three installations (n=15) as well
as the highest density of mills, at one per 5.44 sq mi. In comparison, Fort Benning contains 13 mills and

a density of one per 21.87 sq mi. The next chapter of this context looks at historic mill sites as a resource

type.
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SAW MILLING

IN THE

WATER AGE

Among the most important and early industries in the Sand Hills, gristmills and sawmills processed

crops and forest products through the nineteenth and into the twentieth centuries. Although these two

industries handled distinctive materials, they shared certain features in terms of how they were set up

and operated. Both types of mill drew power from the region’s streams. Often saw- and gristmills lay

near one another, powered by the same stream or millpond, and sometimes they were owned by the

same operator (Jeane 1974). For these reasons, they are discussed under the same heading. Large water-

powered manufacturing mills were also established in the Sand Hills. Such operations, producing textiles,

gunpowder, and other commodities, tended to concentrate in urban areas. Smaller establishments

serving the needs of local communities to process grain and timber were more common and widely

distributed throughout rural parts of the Sand Hills.

Leitner’s Grist Mill, Prior to Demolition. Fort Gordon,
Richmond County, Georgia, circa 1940. (courtesy of Fort
Gordon)

A CENTRAL ROLE
IN PIONEER
COMMUNITIES:
GRIST MILLS

Gristmills processed grain into meal
or flour. The term “grist” technically
refers to ground corn, butin practice
a gristmill would handle both corn
and wheat (Messicketal. 1997:42). In
the Sand Hills, corn was the principal
grain put through the mills and they

turned out mostly cornmeal and



animal feed (Reed et al. 1994:192). Grist- and flourmills could
be the same or separate operations. A business described
as a flourmill, however, specialized in flour for commercial
markets rather than custom work (Jeane 1974:36). “Custom
work” referred to the practice of farmers bringing their corn
to the mill to having it ground for their own use, the miller
keeping a portion of the product as payment. This was the

main practice in the Sand Hills (Reed et al. 1994:192).

Milling in rural areas served primarily as a source of extra
income rather than a primary occupation. Most mills were
small, ran a single set of stones, had limited capacities, and
performed custom work (Jeane 1974:90). Mill sites identified
at Fort Gordon and its vicinity conformed to this description
from the nineteenth to the early twentieth centuries (Reed

et al. 1994. The pattern was not entirely universal in rural

The Power Train of a
Water-Powered Grist Mill
(McVarish 2008)

Label for Eelbeck Mill Meal, circa
1920s (Oakley 1992).
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Diagram Showing
Millstones and Related
Grinding Elements
(Howell 1976)

districts, however. At Fort Benning, Cook’s Mill at Eelbeck developed into a “merchant mill,”a commercial
operation that produced meal for markets beyond the local community. By the end of its operating life
in the twentieth century, this mill ran three sets of stones and was affiliated with other mills under the

auspices of the Eelbeck Milling Company (Smith 1992).

Gristmilling technology remained relatively stable for hundreds of years. In the more familiar example
of a water-powered gristmill using a vertical waterwheel, the wheel rotated a horizontal shaft that in
turn operated a vertical gear. This gear meshed with a smaller horizontal gear or pinon that drove the
vertical shaft supporting the millstones, which were housed in a wooden casing. The principal changes to
this system consisted of introducing metal components and replacing cog gears with bevel gears (Jeane
1974:30). A simpler system involved a horizontal waterwheel connected directly to the stones with a
vertical shaft. Horizontal waterwheels in the United States were known as “tub wheels." These relatively
simple systems were common and persisted into the twentieth-century in some parts of the country

(Hunter 1979:73).

Millstones were typically made locally (as opposed to imported from abroad) and varied in diameter and
thickness. The types of stone used depended on what was available (Sass 1990). Examples identified at
Fort Benning included two made from granite (at an unnamed mill at Site 9RU424) and one made from
a “cherty material” (possibly a siltstone or limestone) at Woodruff Mill (Site 9CE1735). A series of grooves

and channels carved into the grinding surfaces cut the grain and allowed it to work its way outward and



Interior of Leitner
Mill Showing the
Stone and Meal
Floors. Fort Gordon,
Richmond County,
Georgia, circa 1940
(courtesy of Fort
Gordon).




Diagram Showing
the Process of

Grinding Grain in
a Water-Powered
Mill (Palmers and
Neaverson 1998).
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into the wooden casing where it emerged from
a spout on one side (Jeane 1974:31-32). The
mill building consisted of a two- or three-story

structure with stout timber framing to support

the weight of heavy, vibrating machinery. The
gears and power train were in the basement.
The first floor was the meal floor while a half
story above it was the stone floor. The upper
story was used for storage, sifting, and other
activities related to the milling process and
might also contain bins for feeding the stones
(Jeane 1974:93; McVarish 2008:237). The basic
operation entailed first pouring grain into the
millstone hopper or feeding it from a bin on the
floor above. As the millstones began to turn,
the miller lowered the runner stone (the upper
stone) to the stationary stone, producing an
increasingly finer product (McVarish 2008:240-
241).

“ONE OF THE CLEARLY DEFINED FEATURES OF
INDUSTRIAL DEVELOPMENT": SAW MILLS

Although saw- and gristmills shared certain aspects of site location, distribution, and community relations,
once lumber production became more industrialized in the later nineteenth century, southeastern
sawmills developed along different lines. These variations are worth highlighting to provide further

context for these site types.

Water-powered sawmilling appeared in the colonial period and finally all but replaced hand sawn building
materials by the end of the American Revolution. Until the mid-nineteenth century when steam-powered
machinery and other mechanical, technological, and transportation innovations brought significant
changes to the lumber industry, mechanical saw milling fell into two categories: commercial milling

for markets out of the region and small-scale milling intended for local or small regional markets. Large



commercial sawmills concentrated along the coast where river and ocean access facilitated transportation
of their larger output. Smaller mills, mainly supplying local markets, were scattered throughout the region
(Bishir et al. 1990:196). Many operators of small-scale mills ran them only seasonally or to meet specific

lumber orders (Bishir et al. 1990; Reed et al. 1994:197).

Water-powered sawmills were the most common type until the last quarter of the nineteenth century.
Steam power was available by mid-century, but its use was confined to the larger cities. Smaller regional
mills did not adopt them immediately because the small annual production of these mills did not yield
large enough returns on the investment in steam equipment. The equipment was also difficult to obtain
and bring to a rural district without adequate land transportation and there were few mechanics in these
areas that could install and maintain it (Bishir et al. 1990:208-211). By the early 1900s, however, the lumber

industry was almost universally steam powered (Compton 1916:36).

Early sawmills mechanized the process of making
lumber with a single straight saw. In a water-powered
mill, a crank connecting the saw blade and waterwheel
converted the wheel’s energy to an up-and-down
motion. An overhead spring pole maintained tension
on the blade, keeping it taut while guide blocks on
either side of the blade exerted side pressure to keep
it cutting straight. A later development entailed
stretching the single saw blade in a wooden frame,
or sash (Bryant 1922a:3-4). In early mills, the carriage
that moved the log forward was adjusted by hand
(Compton 1916:36). Eventually, power from the saw
sash was diverted to a gear called a “rag wheel,” which

pulled the log carriage across the saw when the blade

recoiled on the upstroke (Evans 1848).

Sawmill with a Single Straight Blade Technological developmentsincluded the introduction
(Peterson 1976). ) o

of the circular saw, a round metal disc with teeth around

its circumference, and the gang saw that mounted multiple straight saws side by side in a sash and cut a

single log into several boards at one pass. Neither of these developments was entirely satisfactory because

they produced considerable amounts of waste. Moreover, gang saws required strong continuous power
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Varieties of Circular
Saws. The lower
example is powered
with a turbine and
belting system (Bishir
et al. 1990).

that water mills could not always provide. Steam engines were adopted primarily in conjunction with gang
saws. In addition to waste, circular saws had the additional problem of wobbling at high speeds, which
produced an uneven cut face. By the 1880s, however, these problems were overcome and circular saws
quickly replaced sash saws (Compton 1916:37; Bishir et al. 1990; Reed et al. 1994:197). By 1880, almost 90
percent of North Carolina sawmills operated circular saws (Bishir et al. 1990:206). Finally, the band saw
was introduced in the 1880s and by the turn of the twentieth century had become common in southern

mills except for the smallest ones, which continued to operate circular blades (Compton 1916:38).



Otherinnovationsincludedtheendless
chain for running the log onto the
mill; direct steam feed, which replaced
rope or belt and friction devices; and
various appliances to handle the logs,
the lumber, and the debris. Mechanical
devices were also developed to recycle
waste into the furnaces used for steam
engines. In addition to sawing up logs,
sawmills added kilns, thus eliminating
the lengthy seasoning process of air-
drying cut lumber (Compton 1916:36-
37).

As steam power became more
common and transportation
technology improved, sawmills gained
greater flexibility in terms of locations,
no longer being tied to permanent
water sources and water navigation. In
the South, lumber producers found no
significant benefits in concentrating
production in large mills. Although

such mills could turn out more board

Water Powered Gang
Saw (Sloan 1965).

feetannually, thefinancial gains did not pay back on theinvestment. Additionally, it was more economical to

place the mill closer to the timber supply than to bring logs over long distances. The optimal arrangement

called for greater numbers of medium-sized mills. In pine regions producers holding large timber tracts

thus tended to build several mills rather than a single large one and it was normal to find mills in multiple

locations turning out the same products under the same or affiliated ownership (Compton 1916:40).

An alternative to building several mills was to utilize portable sawmills. These could be taken apart,

moved, and re-established at a new location over the course of a few days. A second alternative to a

large permanent plant was the semi-portable sawmill. The main difference between this type and the

portable variety was that the semi-portable plant usually possessed a rough structure housing it as well
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Portable Sawmill, Newberry County,
South Carolina (courtesy of South
Carolina Forestry Commission).

Portable Sawmill Showing the Circular Saw,
Steam Engine, and Belting System. Newton
County, Georgia, unknown date (Georgia
Archives).

as a greater variety of equipment for more complete processing of the logs (Bryant 1922a:4- 5). In practice

the semi-portable plant might be equivalent to the medium-sized mills established in several locations.

WATER POWER

In rural districts, water-powered grist- and sawmills were the principal facilities for processing grain and
lumber. Both types of mill had similar requirements for power and location, and therefore they shared
basic components and were arranged in roughly the same way (Jeane 1974). The following overview
describes the operation of small water-powered mills and their arrangement. In addition, the major

elements of a mill seat are discussed.



Water-powered mills derived energy from the drop in a body of water and the rate of flow. Power was
generated by the height of fall, known as the “head.” The position of the mill, along with certain features
of the site, could be manipulated to increase the head. Stream flow was fixed and could not be increased,

although it could be evened out and made more reliable by adding reservoirs.

The basic elements of a mill site were the millhouse, the millrace, and the dam. The millrace consisted

of an artificial channel that took water from the stream to the mill and returned it to the stream. The

Schematics of Water-Powered Mill
Layouts Showing Principal Elements

A. With Mill Race. Based
on Eelbeck Mill, Fort
Gordon, Chattahoochee
County Georgia. (Cowie
2000)

B. Without Mill Race. Based on
Maxwell/Read Mill, Fort Gordon,
Richmond County, Georgia.
(Reed et al 1994)



GRIST AND SAW MILLING
IN THE WATER AGE

upstream segment, which took the water from the stream and delivered it to the mill was the headrace,

while the tailrace carried the water away from the mill.

The headrace typically consisted of an earth, wood, or stone channel that tapped into the watercourse
upstream from the mill, and typically above a shoals or fall, which increased the head. The race could
extend several hundred feet, inclining slightly along its course, and in the process gaining 10 to 15 feet in

elevation before dropping the water onto the wheel (Jeane 1984).

Another element of a mill seat was the dam, “the most prominent feature of a water mill and the least
dispensable” (Hunter 1979:54). An artificial barrier across the stream, the dam could consist of a simple
structure for diverting the water flow into the headrace or a more substantial construction that raised the
height of the fall and increased the power potential of the site. (Power potential of a site was expressed
as horsepower, which equaled weight of water multiplied by the height of fall in a given time. Thus, 550
foot-pounds per second was one horsepower). Two basic arrangements were possible in establishing
the dam. One was to create a storage reservoir behind the dam. The reservoir collected water that would
otherwise flow downstream and be wasted during off-hours. Saving this water could substantially extend
to the daily operation. Additionally, if large enough, it helped smooth out seasonal fluctuations in water
availability. Building a reservoir depended on the right conditions upstream: high banks and no low-
lying pasture or cropland that would incur damage payments to another landowner. If the fall could
not be increased sufficiently with the dam alone, the millrace could be used to augment it or provide
the majority of the necessary height. In this case, the dam was placed a distance above the falls and the
headrace carried the water on a course with enough gradient to deliver the necessary volume of water to
a point where it reached the desired head. This system had the advantage of avoiding extensive flooding
and damage to productive land above the dam and allowing the mill to be placed above the reach of

most floods (Hunter 1979:54, 58).

Dams exhibited considerable variation. Mill engineer James Leffel (1881) discussed factors that influenced
dam construction, including its setting and the available construction materials. Stone was the optimal
building material, but often was not available, particularly in coastal plain settings. In the Sand Hills, stone
was not always available in surface deposits, but could be found in river and stream cuts as well as in
the adjacent Piedmont region. Wood was the most ubiquitous and easily obtained building material in
the Sand Hills, and was commonly used for dams. These could take various forms. Log dams, consisting
of courses of felled trees laid into a wedge-shape, were practical for regions with sandy soils. Wooden

or metal spikes secured the logs, while they were sealed with a covering of earth, branches, and other



debris. The crib dam consisted of two log-
built wings embedded in the stream banks
and connected by a barrier made of stacked
logs backed with earth. A third type, the
“hollow frame dam,” was composed of a
heavy timber frame or crib filled with stones
or gravel, sheathed with wooden planks,
and covered with earth. Leffel (1881) called
afourth variety ‘a safe and economical dam"”
This consisted of a version of log-crib dam
in which logs were embedded across the
stream bank and successive courses of logs
were laid on top of these to form a wedge
pointing upstream. As with the hollow
frame dam, the cribs or compartments
formed by stacking the logs were filled with
rock or gravel. A final type Leffel described
was a pile dam, built of pilings driven into
the streambed and then sheathed with
horizontal logs and earth. This type was
recommended for streams with muddy
bottoms. In locations near urban areas, brick
might be utilized for dam construction.
In Richmond County, Georgia, mills that
continued operating into the twentieth
century sometimes used poured cement
to replace older dams and other structures
(Reed et al. 1994; Botwick et al. 2003; Norris
et al. 2005). In many instances, the wood
or cement dams were tied to the banks
with earthen levees or embankments that
served as abutments and helped contain

the millpond.

Mill Dam Types (Leffel 1881)

Crib Dam

Hollow Frame Dam

Pile Dam



GRIST AND SAW MILLING
IN THE WATER AGE

Archaeological Remains
of Mill Dams

A. Earthen Mill Dam Remnant, Site
9RI11044, Fort Gordon, Richmond County,
Georgia (Photo by Diana Valk).

B. Wooden Structural Remains, Eelbeck
Mill Dam (Site 9CE1734), Fort Benning,
Chattahoochee County, Georgia (Cowie
2000).

C.Timber Frame Dam Remains, Garners
Mill (38RD536/620), Fort Jackson,
Richland County, South Carolina (Dawson
et al. 2007).

Waterpower was exploited by having the
stream or falls turn a wheel or turbine,
which in turn operated a series of gears
or belts that powered the mill equipment.
Different types of wheels, with varying
gearing existed. Although all relied on
water for energy, they produced different
percentages of efficiency (Jeane 1974:27).
Hunter (1979:61-62) characterized the basic
design and operation of a waterwheel as

“simplicity itself:”



[The waterwheel consisted of] a circular structure of varying diameter and breadth
around the circumference of which at regular intervals were arranged floats or
buckets for intercepting the falling water and capturing a portion of the energy
produced by the fall of water in a given volume from a higher to a lower level.
For the height of fall and volume of flow available at the mill seat, the capacity of
a waterwheel depended upon the type and dimensions of the wheel, its efficiency
in the use of water, and its design, construction, and installation. Rotating speeds,
measured in revolutions per minute, varied inversely with the diameter of the wheel.
The quick motion desired in small gristmills with horizontal wheels and in the
undershot “flutter” wheel driving the up-and-down saw directly through connecting
rod and crank in the sawmill was obtained commonly by wheels ranging roughly
between three and five feet in diameter. The undershot, breast, and overshot wheels
on which mills and manufactories chiefly relied were
given diameters appropriate fo the medium range of falls
characteristic of the eastern United States. Such wheels,
with diameters usually ranging from eight to thirty feet,
revolved much slower, typically between twenty and five
rpm, with speeds decreasing as diameters increased.
Waterwheels . . . relied largely on gearing and on cam
takeoffs on wheel shafts to obtain the operating speeds

required in most manufacturing operations.

”

Hunter (1979:62) went on to say that the traditional “water motor
involved a single moving part, the wheel, which could be built with
simple tools and skills. On the other hand, considerable skill and
experience were required to determine the best wheel type and size

for a specific purpose at a particular mill site.

The three principal types of water wheels used by industrial-scale
milling operations were overshot, undershot, and breast. Another

variety, the tub wheel, was mostly usedin small-scale establishments,

but was common and persisted into the twentieth century. Turbines
were a later development that came into common use during the Examples of Mill Wheels (Evans

second half of the nineteenth century (Jeane 1974). 1858).
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Overshot Wheel at
Boardman Mill, Fort
Gordon, Richmond
County, Georgia, circa
1940 (courtesy of Fort
Gordon).

The most common type of waterwheel was the overshot wheel, so-called because the headrace emptied
at the top of the wheel, tangent to its circumference. Overshot wheels were efficient and relatively easy
to build. The main drawback was that it was difficult to control the power generated by this system. Also,
with this type, water could more easily back up into the wheel pit, creating a drag on the wheel and
reducing efficiency. This type of wheel was most commonly installed in the upper reaches of a stream,

below a dam (Jeane 1974:29).

Overshot Wheel, Woodruff Mill (Site 9CE1735), Fort Benning, With the breast wheel, the water

Chattahoochee County, Georgia (Cowie 2000). )
struck on the upstream side at

about the point where the axle
lay. Compared to overshot wheels,
the power generated by breast
wheels was easier to control and,
because they rotated outward
from the bottom, breast wheels
moved the backwater out of the
wheel pit, whereas the overshot
wheel tended to scoop it back
into the pit. Breast wheels were

suitable for locations where large




falls could not be had, and could substitute
for overshot wheels (Jeane 1974:29). Both
of these types of wheel were common in
the Sand Hills.

The undershot wheel was a third type. The
water met the wheel at its lower tangent,
and simple versions involved placing the
wheel directly in a stream, letting the
natural current turn it. This type generated
less power than the overshot and breast
wheels because it relied entirely on stream
velocity instead of combining speed with
head. However, its simplicity made it a good
choice for small operations or locations with
low fall or large quantities of water. They
were most common in lower, wider reaches

of a stream (Jeane 1974:28).

A fourth variety was the tub wheel, which
like the other types turned as water pushed
against a series of paddles. In this case,
however, the wheel was set horizontally
and placed inside a wooden casing (the
“tub”). This type achieved high speeds and
because the waterwheel was horizontal, it
could be connected directly to the stones

without intermediate gears. Horizontal

wheels ultimately led to the development

of the turbine.

Profile and Plan

of a Tub Wheel
Turbines maximized the efficiency of water flow. They can be classified as impulse (Hunter 1979).

or reaction types. Impulse turbines operate as fast-moving fluid is directed at the

blades, which are bucket shaped to deflect the flow of water. A common type of
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Water-Powered Turbines

A. Leffel’s Improved Turbine, A Variation
on the Francis Turbine (Leffel 1881).

B. Archaeological Remains of the Late
Nineteenth to Early Twentieth-Century
Turbine Pit Used at Eelbeck Mill (Site
9CE1734), Fort Benning, Chattahoochee
County, Georgia (Cowie 2000).

C. Diagram Showing the Position of

a Vertical Turbine in a Mill (Dedrick
1924).

impulse turbine used in milling consisted of the scroll case, which was also called the snail or globe case
turbine. In this type of system, the turbine blades or buckets were inside a circular case. Water entered
through an opening at the outer edge of the case and flowed through a spiraling tube that decreased
in diameter until it terminated at a nozzle. The decreasing diameter increased water pressure before
releasing it on the blades. The water hitting the blades provided a constant stream of impulsive energy to

the device (Woodford 2008).

Reaction turbines sit in a volume of water and turn as the fluid passes over them . As opposed to impulse
turbines, which operate as the blades redirect the flow of the water, reaction turbines generate power by

spinning as the water passes over the blades. Ideally the water remains in contact and pushing the blade



as long as possible (Woodford 2008). The Francis turbine, introduced in the 1840s, was an example of this
type. These turbines contained a set of vanes on a rotating wheel (the “guide blades”) and a second set of
blades (the “runner”) attached to the drive shaft. Both sets of blades were curved. The water first passed
over the guide blades, which directed it down and outwards and against the runner. An advantage over
conventional water wheels was that the water acted on all of the turbine blades at once, as opposed
to the conventional type in which only some of the blades or floats were engaged at one time (Hunter
1979:321). This type of turbine became the most common used in American mills (Jeane 1974:30),
and they were quickly adopted for gristmills and other industries with adequate river and stream flow

(McVarish 2008:240).

Steam power represented an advancement of waterpower. As noted for sawmilling, however, steam
technology did not come to rural districts quickly. It was expensive to acquire and maintain and not
worth the financial outlay given the expected returns (Hunter 1979:508; Bishir et al. 1990). Eventually,
however, small and portable steam plants were developed that could be used at rural mills. Steam power
entailed forcing steam under high pressure into a cylinder through a series of valves. Inside the cylinder,
the steam pushed a piston back and forth. A connecting rod converted the back-and-forth motion to a
rotary motion that turned a large wheel (the flywheel). The flywheel thus formed the basis for operating

machinery in the mill by connecting it to drive trains with a series of belts.

THE MILL SEAT

Components of typical water-powered mill seats included the mill, the dam, and the millrace. These
were arranged in ways intended to make efficient use of available water sources. Mills also had certain
requirements with respect to topography and transportation routes. An ideal setting was level and rose
slightly above the stream to avoid floods. If level ground was not available, the mill could be terraced
into a valley wall. Access to transportation was critical as well because of the necessity of bringing in

unprocessed raw materials and moving out the meal or sawn lumber.

Saw mills had the additional requirement of easy access to the resource (logs), especially as lumber
production became more industrialized in the last part of the nineteenth century and mills became
less reliant on waterpower. Because lumber had relatively high shipping costs with respect to its value
and because unprocessed logs were more difficult to transport than milled lumber, sawmills were often

placed closer to the forests than to distribution outlets (Compton 1916:4).
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Often, natural landscape features met the mills’ requirements for topography and transportation. Mills
were typically located at shoals or rapids, which traditionally served as fording points. Thus, mill locations
were sometimes associated with established travel routes. Alternatively, a milldam might be modified to

serve as a bridge, and therefore draw the transportation to it.

Mill seats included a complex of buildings and structures. In addition to those related to the power train
(the dam and/or reservoir, millrace, and mill itself), mill sites might include secondary facilities such as
storage buildings, wagon yards, the miller’s house, and others. Furthermore, the stream might supply
power to more than one operation so that separate grist- and sawmills might lie near each other or be

combined (Bryant 1922a:6; Jeane 1974).

For sawmills, these qualities applied mainly to small Jeane’s Model of a Mill
Complex Showing a Gristmill

and Associated Settlement
A larger commercial venture that used portable, (Jeane 1974).

operations turning out custom work for local farmers.

semi-permanent, or smaller permanent mills had
slightly different requirements, especially for
storage. Logs had to be stored as they came from
the forest, sometimes for lengthy periods to allow
for seasoning, and then the milled lumber also
required storage while it waited for shipment.
Unlike gristmills, commercial sawmills generated
profuse waste products that required

storage until they could be disposed

of. Semi-permanent sawmills had

additional requirements. Because
theywereestablishedforamoderate

length of time in areas that might

be remote from settlements, they

might need housing and facilities to

sustain workers (Bryant

1922a:6).



A. Small Sawmill, Heard County, Georgia,

1940s, Showing the Sheds and Yards for

Storage (Library of Congress).

Activity and Land Use B. Sawmill Waste Products: Slabs and Sawdust.
Associated with Sawmills South Carolina, Date Unknown (courtesy of
South Carolina Forestry Commission).

MILL STUDIES AT SAND HILLS DOD INSTALLATIONS

A number of mill sites have been identified and studied at the six Sand Hills DOD installations. The most
detailed of the prior research has taken place at Fort Gordon and Fort Benning. Mills have been recorded
at the other installations but no studies beyond identification and evaluation have been conducted to

date.

FORT GORDON

The mill studies at Fort Gordon were the products of destructive flooding that breached several historic
dams within the installation. Cultural resources investigations ahead of planned reconstruction or
replacement of the dams provided opportunities to study aspects of milling and dam construction. Of
15 known mill/dam sites at Fort Gordon, nine were examined in detail (Lewis et al. 2009). The mills at the

installation were small rural operations devoted to grain and/or lumber processing.
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Braley and Froeschauer (1991), with Southeastern Archaeological Services (SAS), studied Boardman Mill
(9R1430), situated on a tributary of Butlers Creek. Historical information indicated the mill seat here was
initially developed in the 1770s, although it was modified over time before being demolished in the
1940s. This mill operated as both a grist- and sawmill, either simultaneously or alternately. Archaeological
investigations revealed several features related to the operation. The principal feature was the dam,
composed of a wooden frame in the streambed combined with earthen dikes on the adjacent valley
walls. Braley and Froeschauer (1991:26) stated that only the central part of the dam was wood while the
other sections were earth held in place by vertical planks or cribbing. The description implied that the
wooden section of the dam did not extend into or underneath the earthen portions. The wooden portion
of the dam was also described as being wedge-shaped, with the taper pointing upstream. lllustrations in

the report, however, do not clearly show this construction.

Immediately downstream from the dam, Braley and Froeschauer (1991) identified a sandstone and brick
wall they interpreted as the mill house foundation. Also downstream was the turbine mount, consisting
of a brick and rock wall with a circular, metal-lined shaft. A remnant of a cement-block wall was associated
with this feature, indicating a twentieth-century date or alterations. Upstream from the dam, a wooden
deck of hand-hewn beams was interpreted as a support for the penstock or flume intake. A cement pad
that partially overlay this platform was identified as a modern base for a spillway that replaced the flume
after the Army dismantled the mill. Other features included two masonry pillars with metal brackets,
identified as the supports for the original water wheel, which historic documents stated was 22 feet in
diameter. These had been displaced and pushed downstream when the mill was demolished. Finally, a
relatively unique feature (among the mill sites in this study) consisted of a dump pile of slabs cut from
the outer circumference of logs. The dumpsite was on the bank of Boardman Pond, which later rose high
enough to submerge the dump. Alternatively, the slab dump could reflect scraps from construction of the

frame dam (Braley and Froeschauer 1991:10, 26-27).

The Boardman Mill exhibits certain attributes that were common to the mill sites at Fort Gordon. First,
the mills used earthen levees to increase the pool level of the reservoir. Typically, the levees or dikes
were built perpendicular to the stream for a desired distance. The stream was dammed with a structure
of wood or later cement. None of the mill sites included lengthy headraces. Instead, the mills were set
immediately downstream from the dam and the water was carried to the wheel or turbine in a short sluice
or flume. Additionally, the mill remains exhibited episodes of repair and/or modernization. For instance,
a turbine replaced the waterwheel, while cement and cement blocks replaced wood, stone, and brick for

structural elements. Also, the rising pool level of Boardman Pond, indicated by the slab dump becoming



submerged, indicates the dam height was increased at some point. Several dams in the vicinity show this

pattern of change and upgrades over time.

Wilkerson Lake Dam (9RI377), on McCoys Creek, comprised a second site investigated at Fort Gordon.
Also studied by Braley (1994), historical sources suggested the site included a gristmill and electrical
generator during the 1930s and 1940s. Backhoe and hand-excavation on the earthen dam did not identify
any wood or masonry structural remains. Moreover, no evidence of the mill site or related features was
identified. Archaeological and archival sources did not conclusively demonstrate the presence of a mill

in this location.

Reed, Joseph, and Elliott (1994), of New South Associates, conducted surveys and investigations at seven
mill sites on Sandy Run and Spirit creeks. Three mill sites were on Sandy Run Creek. Moving upstream,

these were Union, Lower Leitner, and Leitner.

Union Mill (9RI453), consisting of a mill house, an earthen dam, and a brick and concrete raceway lay
along the middle portion of Sandy Run Creek. Archival sources suggested a mill seat in this location by
the 1860s. Archaeological investigations involved documenting exposed features but no substantial
excavation took place. The principal feature of this site consisted of a dam and millrace, both of concrete,
brick, and metal, and therefore reflecting twentieth-century changes to the original structure. Between
1916 and 1930, map data suggested that the millpond and race were substantially altered and the
addition of cement structures might relate to this event. The dam consisted of a poured cement wall
with buttresses on the downstream face. A lower portion of the dam wall at its east end was interpreted
as a spillway. The site also included earth levees connecting to the poured cement dam abutments and
extending onto the valley walls to create an impoundment. Evidence for the mill building and millwheel

or turbine location were not clearly identified (Reed et al. 1994:63).

About a mile upstream, Lower Leitner Mill (9RI452) sat just below the confluence of Leitner Branch and
Sandy Run Creek. The archaeological site was evaluated with a survey-level effort that identified an earth
and concrete dam and a channelized segment of Sandy Run Creek that was interpreted as a tailrace. The
dam was a cement and iron structure with a sluice gate at its west end and a cement walkway above it.
The abutments were poured cement and brick, and tied into earthen levees that extended away from the
creek to retain the pond. Downstream from the sluice, the cement abutment walls continued up to 93
feet south of the dam and for much of this distance cement slabs lined the bottom of the race to control

erosion. The cement floor of the race was slightly lower (about 9.6 inches) than the sluice, indicating this
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was the location of the wheel or turbine. No direct evidence of the mill was found and archival sources

were not clear regarding its possible construction and demolition dates (Reed et al. 1994).

Reed et al. (1994) completed HAER documentation at Leitner Mill (9RI374), situated about 1.5 miles
upstream from Lower Leitner Mill. This gristmill was in operation by the 1810s and might have been built
during the late eighteenth century. It stood until the mid-twentieth century, and its appearance at that
time was documented with photographs showing exterior and interior views. The archaeological remains
included sections of a concrete dam with earthen levees and parts of a road and bridge that formerly
crossed Sandy Run Creek at the dam. The extant remains indicated the earthen levee segments contained
a wooden core. The dam was built from cement pillars. The spaces between the pillars were filled with
poured cement walls that reached partway to the deck, creating a spillway. Portions of the dam were
open at the foundation, having been closed with wood and metal gates, to allow the pond to be drained
completely. The entire structure sat on a poured cement foundation. In its last years, the mill operated a

turbine and an integral turbine pit of poured cement had been built on the upstream side of the mill.

Photographs taken in the 1940s provide further information about the mill’s superstructure and layout.
The photos show a frame structure with a two-story section containing a possible exterior belting conduit
or grain elevator shaft. A shed addition was on one side of the building and a porch was on the front. As
shown in the photographs, the top of the dam formed a wide walkway to access the sluice gates, while
a shed straddled the upstream side of the dam turbine intake. An interior view showed the two main

millstones emptying into meal troughs. A third grinder or possible sifter was behind the others.

Reed, Joseph, and Elliott’s (1994) study also included four mills on Spirit Creek: Thomas Lake (9R1456),
Maxwell (9RI455), Scout/Signal (9R1454), and Gordon. Thomas Lake lies on Middle Fork of Spirit Creek.
Archival sources mention a mill that might have occupied this position in the nineteenth century, but
in general did not point to a specific location of a mill and did not conclusively indicate one ever existed
here. Archaeological survey identified scattered timbers that might represent the dam and/or a mill. These

lacked integrity and so no additional research was conducted here (Reed et al. 1994:32).

Maxwell Mill, also known as Read’s Mill, occupied a position on Marcum Branch, a tributary of Spirit Creek.
Archival sources did not clearly indicate when the mill was constructed, but it was tentatively dated to
the early part of the nineteenth century. Documentary sources indicated that Silas Read, the owner of
the property in 1870, operated a sawmill. Archaeological evaluation (Reed et al. 1994) and subsequent

HABS/HAER documentation by Panamerican Associates (Putnam 1995) recorded remnants of the mill



and dam. Like the other sites documented at Fort Gordon, the dam included earthen levees extending to
the stream. A difference at this site was that rather than timber or cement, a structure of dry-laid granite
faced with cement spanned the berms. The cement veneer represented a later addition, along with a
cement retaining wall at the dam’s east end where it tied into the levee. To the west, a stone wing wall
was probably an earlier abutment. In the stream just below this wingwall, several vertical planks were
interpreted as internal cribbing for an earthen dam at the base of the sawmill (Putnam 1995). It is worth
noting that the stone portion of the dam was relatively narrow, being no more than three feet thick at the
top, and probably was not watertight (Reed et al. 1994:79). Given this construction and the plank cribbing
located downstream, it is possible that the stonework represented a core for an earthen dam. The base
of the dam contained a channel that acted as a sluice and suggested the mill ran an undershot wheel

(Putnam 1995).

Remains of the mill house were partly exposed in the west stream bank. This section consisted of a frame
structure held together with mortise and tenon joints. Flooring and wall boards were nailed directly to
the frame and sill timbers. The small section of the millhouse did not provide details about its size or

internal organization (Putnam 1995).

Scout Mill, located on Scout or Signal Pond along McCoy’s Creek, has an indeterminate history with
regard to when or if a mill operated at this location. Historical documents do not indicate the presence
of a millpond here until 1940, and do not specifically refer to a mill. Archaeological evidence, however,
included well-preserved remains of wooden cribbing that suggested nineteenth-century construction
typical of milldams. In this instance, the cribbing lay directly underneath the earthen dam and was
exposed as a result of flooding. Exposed portions included wooden timbers in the streambed that were
faced with vertical planks. Wooden wing walls on the north side of the structure tied into the stream
bank/earthen levee. The exposed section of this dam did not provide enough information to determine
how the mill operated. However, the all-wood construction and absence of cement, which was found at
all other sites in this study, suggested the dam was built in the early part of the nineteenth century and

abandoned before the twentieth century (Reed et al. 1994:86).

Finally, Gordon Mill lies on Spirit Creek and operated as a sawmill from at least the late nineteenth century
to the 1940s. Archaeological remnants of this mill included scattered timbers and planks, with few being
found in situ. The site lay partly within the right-of-way for U.S. Route 1, and prior road construction had
probably disturbed the remains. Construction of a modern cement dam as part of the Fort Gordon Golf

Course development also caused some damage. Extant fragments of the mill house indicated mortise
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and tenon construction along with the use of wooden peg fasteners. The poor condition of the remains,
however, did not provide extensive information about the mill's construction or operation (Reed et al.

1994:96).

FORT BENNING

Fort Benning contains 11 recorded grist- or sawmill sites. Three (Eelbeck/Cooks Mill, Woodruff Mill, and
Site 1RU424) have been subjects of archaeological evaluations and/or historical studies. A fourth site,
9ME757, was described as an antebellum steam-powered textile mill. Archaeological evidence, however,

indicated the presence of a milldam and possible waterpower system.

Eelbeck was a historic community that grew up around a milling complex established sometime before
1836.This community was extensively documented with a historical and archaeological assessment (Smith
1992) as well as an oral history project (Kane and Keeton 2003). Additionally, a Phase Il archaeological
evaluation dealt specifically with the mill site (Cowie 2000). In the 1850s the gristmill came under the
ownership of partners James Cook and Henry Eelbeck, the mill becoming known as “Cooks Mill” and the
associated settlement as “Eelbeck.” In the 1870s, the ownership began to change, first being passed on to
family members and after 1910 it passed from the family to new owners. During the 1910s the business
developed from a custom to merchant mill and became affiliated with two other mills under corporate
ownership. The Eelbeck community essentially ceased to exist in the 1940s when the US government

acquired the land associated with it and established Fort Benning (Smith 1992:26-29).

Information about Cook’s Mill came from both archival and archaeological sources. Although its initial
product—Ilumber or meal—was not definitively established, by the second half of the nineteenth
century it was operating as a custom gristmill and was powered by tub wheels. In contrast to the mills
at Fort Gordon, Cook’s Mill drew water through a headrace that tapped Pine Knot Creek about 650 feet
above the mill rather than from a pond located immediately adjacent to the mill house. Archaeological
investigations indicated the presence of several structures representing the mill house, millrace, and dam
as well as subsidiary features. A possible second mill was also identified that was located just downstream

from the milldam.

Twentieth-century photographs provide further information about Cook’s Mill and associated features.
The mill house was a two- or two-and-a-half-story structure located on a terrace of Pine Knot Creek at the

point where the headrace discharged into the stream. By the 1930s, it operated three sets of grindstones,



one being devoted to wheat, and was powered with a turbine (Smith 1992:36; Cowie 2000:122).
Archaeological study of the millhouse identified concrete posts and columns that supported the building,
and part of a concrete machinery mount. Test excavations exposed portions of the wooden turbine pit
and flume sills. The turbine seat consisted of a box-shaped structure mounted on bedrock. The timbers
were fastened with mortise and tenons and reinforced with milled lumber. Further excavation exposed
beams leading to the turbine pit that were interpreted as the foundation of the flume. Associated artifacts
found with these features included fragments of a millstone, pieces of canvas belting, an iron spout, and

fragments of turbine blades and blade arms (Cowie 2000:139-142).

The millrace consisted of an unlined channel dug across a meander in Pine Knot Creek. No excavation of
the feature was conducted to examine its construction. Two concrete wing walls at the upstream end of

the race comprised the head gate remains (Cowie 2000).

At the point where the headrace opened to Pine Knot Creek, survey identified remnants of three
separate structures spanning the stream (Smith 1992). The subsequent Phase Il investigation added a
fourth structure that had been mapped initially but not designated separately (Cowie 2000). The first
three structures represented milldams. Visual inspection indicated they were frame dams built of hewn
timbers with stone ballast. Archaeological excavations of a portion of one dam revealed it resembled
a type known as a “tumbling dam,” essentially a frame dam resting on piles. At least one of the other
dams was also built atop vertical piles. The fourth structure consisted of submerged and possibly loose
beams that could have washed downstream (Cowie 2000:112-119, 134). These structures lay within a few
feet of one another and the most likely explanation for three dams being so close together is that they
represent successive replacements, although Cowie (2000:119) suggests one might have been associated
with another mill. Map data indicated that the millpond, labeled “Cook’s Mill Pond” on topographic maps,
was relatively narrow, essentially consisting of a widened segment of Pine Knot Creek. This suggests that
the dam was a weir type, designed to raise the water level slightly but not to create a reservoir. In the case

of this mill, the headrace created the desired fall.

Itisimportantto note that while this discussion focuses on the mill at Eelbeck, the mill comprised only a part
of a larger rural community. The mill site exhibited the most extensive and obvious array of archaeological
features, but surface inspection of the mill area identified stone and concrete building foundations that
might represent other industrial and commercial activities. Archival sources and informant interviews
indicated that a store was once located near the mill, along with a cotton gin (part of or attached to the

millhouse), and a blacksmith shop. Located at a greater distance from this industrial zone were several
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residences and other businesses (Smith 1992; Cowie 2000; Kane and Keeton 2003). Although some of
these structures have been identified and mapped by archaeologists, no intensive testing or excavation

has been completed on any.

A second gristmill studied at Fort Benning is Site 9CE1735, which apparently dated to the turn of the
twentieth century. Known as Woodruff Mill, this site lay less than a mile from Eelbeck on Sally Branch, a
tributary of Pine Knot Creek. Inspection of the site identified several surface features including remains of
the mill house, parts of a millwheel, a millrace, and a dam. The area of the mill house contained brick piers
and remnants of milled wooden sills. A cement slab outside the building could reflect a porch or later

addition to the main building, which measured only about 17x17 feet (Cowie 2000:88-90).

The millwheel at this site was found in situ just west of the millhouse and situated in the now-dry wheel
pit. The wooden wheel measured just over nine feet in diameter and eight feet wide with an iron shaft
connecting the two sides of the wheel as well as the gear wheel or master gear. The wheel exhibited a
mix of traditional and modern (for the time) technology. For instance, building with wood was traditional,
although metal versions (as well as turbines) could be had at the turn of the century. However, the spokes
or arms of the wheel were not mortised to a central shaft, typically composed of a single log. Instead,
iron plates were mounted on the metal shaft, essentially a pole, and the arms were fitted into sockets
on the outside of the plates. Although the buckets were no longer present, the grooves into which they
fit slanted back toward to the headrace, suggesting that the wheel was an overshot type. The wooden
gear wheel also exhibited modern features. Rather than having teeth around its circumference to turn
the mill's machinery, it possessed a pair of rims mounted at the ends of the spokes, the space between
the rims being covered with thin wood sheeting. This configuration indicated that it acted as a flywheel,
turning a belt rather than interlocking with a set of gears. Structural remains indicated that the wheel
was mounted to cement wing walls. The wheel pit consisted of poured cement walls on three sides of the

wheel (Cowie 2000:90-94).

Thissite also contained a headrace that extended from the millwheel forabout 100 feet where it terminated
at a rubble pile. A feature identified as a dam lay another 100 feet south of the rubble pile, indicating the
headrace once extended further. The race consisted mostly of an earthen channel. Mortared sandstone
and cementlining was noted along some portions, and appeared to reflect repair or maintenance episodes
rather than a complete lining. Finally, the site contained remnants of an earthen dam. The portion of the
dam at Sally Branch had eroded away, leaving only the earthen embankment of the millpond. Inspection

of this feature identified brick and scrap metal in the fill. Its size and content suggested that it was built or



augmented by Fort Benning after the mill’s abandonment. The same conclusion was reached regarding
a concrete spillway at one end of the dam. This study did not determine if the milldam extended to the

other side of the stream (Cowie 2000).

A third mill site examined at Fort Benning was 1RU424, representing a small gristmill located on a
tributary of Uchee Creek in Russell County, Alabama. The site dated between the late nineteenth and
early twentieth centuries and was represented by several features and artifacts indicative of a steam-
powered gristmill. Structural remains noted here included a brick machine mount and a small mound of
earth that appeared to cover a possible second brick machine mount. These features were footings for
the boiler and engine. To one side of the earth mound was a circular pit that was interpreted as a well or
reservoir for the boiler. Finally, two granite millstones lay on the ground surface in the same area as the
other features (Cowie 2000:149-156). No remains of the mill house were identified and no evidence of
a dam or pond was present, indicating a significant difference in the features associated with a steam-

powered mill from those of water-powered mills.

Finally, Site 9ME757 reportedly was an antebellum textile mill that became the focus of a community
known as Steam Factory. The community acquired a post office in 1851, suggesting that the mill had been
established by that time. An initial survey of this site recorded several features, including a stone building
foundation, an earthen dam, and three charcoal kilns. The subsequent Phase Il work could not locate
the charcoal kilns. The evaluation study, however, did find the stone building foundation, measuring
approximately 200x55 feet, and a large deposit of brick rubble. A test unit in the brick rubble exposed
a brick foundation, suggesting another building here. An additional feature of the site was an earthen
dam that impounded two small drainages. The report stated that the dam was built of earth, but did not
indicate if any sections were of other materials (Carruth et al. 2007:325, 331). Based on archaeological
and archival sources, Carruth and her colleagues (2007:348-349) interpreted this site as a steam-powered
textile mill established by Peter Guerry around 1849. Records indicate the factory became known as
the Muscogee Steam Factory in 1851, and was involved with all aspects of producing cotton cloth. The

excavators felt that the dam created a reservoir for powering the steam engine.

If Site 9ME757 represents a large commercial textile mill, then it stands out among the other mills
discussed in this section for several reasons. Although this section is concerned primarily with water-
powered grist- and sawmills, and specifically does not include commercial manufacturing mills, this site
was included because it appears to contain features associated with waterpower and because of its rural

location. Hunter (1975:172-173) stated that steam power was generally not available for industrial use in
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the first part of the nineteenth century, exceptin cities, in locations where no waterpower was available, or
where easy transportation made it possible to move the required and extremely heavy machinery. Water
was the principal power source of manufacturing plants even in large industrial cities of the northeast.
With this in mind, it seems unlikely that Guerry would have established a steam-powered factory in rural
Georgia in the 1840s. Moreover, the presence of a dam at the site suggests that a waterpower system
was in place. The question of how this mill operated, and what it produced, cannot be addressed here.
Because of the lack of clarity regarding these issues, this site cannot be included in characterizing aspects

of water-powered mills in the Fort Benning area.

FORT JACKSON

Fort Jackson contains three recorded mill sites. Garners Mill (38RD536/620) represents a mill seat on
Colonel Creek that predates 1820 and ceased operating by the end of the 1800s. Historical research
conducted for this site did not determine if it was a grist- or sawmill (Clement et al. 2007:45-48). Phase
Il investigations documented several features including timber and earthen dam remnants, a possible
spillway or overflow channel, and scattered timber fragments that might reflect structural and mechanical
elements of the mill house. Although no longer present, historic maps indicated that a millpond formerly
lay upstream from the dam (Roberts et al. 1992; Clement et al 2007). The dam comprised the most
substantial and recognizable feature at the site, consisting of an earthen levee extending south of the
stream. The levee did not continue to the other side of the stream, but the pond here was retained by
higher natural terrain. Remains of a timber frame dam lay in the stream. An additional feature included a
ditch that extended around the projected location of the mill house, which was interpreted as a possible
spillway. Downstream from the dam there were several loose planks and beams, as well as a gear shaft,

consisting of a log with mortises cut into it (Clement et al. 2007).

A second site, 38RD498, was identified as a mill on the basis of millstone fragments and architectural debris
at the head of a small Colonel’s Creek tributary (Braley 1993). Phase Il investigations identified evidence
of burning, along with assorted hardware and plumbing equipment that suggested a late nineteenth- to
twentieth-century date. Nails were the only direct evidence of a structure. No evidence of a milldam was
found, although the plumbing hardware suggested steam power (Southerlin et al. 1995:55, 58-61). If this
site is a mill, it further illustrates the different siting requirements for steam power. In this instance, the
stream comprised a small, intermittent drainage with no clear signs of being impounded to provide a

water supply. The site setting, moreover, was in the uplands near a drainage head.



The third site at Fort Jackson (38RD717) consisted of timbers located in Colonels Creek south of Messers
Pond.The timbers were interpreted as possibly reflecting an early dam at this location, although extensive
disturbance from a more recent dam, bridge, road, and spillway have eliminated traces of older features

(Steen and Braley 1992:74).

OTHER SAND HILLS DOD INSTALLATIONS

Of the other installations covered by this study, only Fort Bragg contains recorded grist- and sawmill sites.
To this point they have been recorded only at the survey level and so little can be said regarding their
construction or layout. Preliminary investigations, however, revealed that mill sites at Fort Bragg are in
good condition and offer a strong potential for future study. For example, remains associated with Site
31HK1645** include an earthen dam on Cabin Branch, wooden structural remains, and a depression on
the adjacent stream bank that was interpreted as a saw mill pit. In addition, immediately adjacent to this
site are two others (31HK1640/1640** and 31HK1641**) that represented a dwelling and possible office
associated with the mill. Other dwellings are known to have existed in this vicinity as well (Steen 2006).
The mill thus formed a part of a site complex that can be studied as a whole to better understand the

social and economic contexts of milling in this region.

No mill sites have been recorded at Shaw Air Force Base or Robins Air Force Base. Given their locations
and the area these installations contain, they almost certainly contain traces of nineteenth to twentieth-

century saw and gristmilling that have yet to be discovered.

SPATIAL PATTERNING

GIS data on historic mill sites was available for Fort Gordon, Fort Benning, and Fort Bragg. The research of
mill sites completed at Fort Gordon suggested a model of site locations that could be tested in other parts

of the Sand Hills (Reed et al. 1994).

Hunter (1979) provided a context for understanding the locations best suited for water-powered mill seats.
He stated that mills had to be built adjacent to falls or rapids because changes in elevation concentrated
at these locations. Ideal terrain was rolling and hilly, such as existed in the Sand Hills and Piedmont. In
lowlands, such as the Coastal Plain, the streams were too wide and offered little fall. Mills here required
long dams and these could cause excessive flooding upstream because of the limited relief. Sites in the

mountains were constrained by steep slopes, which limited the volume of millponds, provided poor
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access, and offered variable water flow. A mill seat also required areas that were level and protected from
flooding the mill house, associated structures, yards, and other facilities, conditions that were harder to

find in the mountains or low-lying Coastal Plain (Hunter 1979:121-122).

The Fort Gordon study revealed certain patterns in mill locations. They were closely spaced, typically
within one to two miles apart, and numerous mill seats lay along the same valley. The data suggested
mill locations coincided with two physical landscape features. First, sites were usually a short distance
downstream from stream confluences to provide the millpond with multiple feeders. Second, sites were
at naturally occurring narrow points in the valley, and so required shorter dams (Reed et al. 1994:177-178).
Maps showing mill sites at Fort Gordon, like the one above, show this clearly. In addition, highlighting
the slope of the valley walls revealed that the mill sites lay at transition points where the valleys became
both narrower and more vertical. The area just upstream was wider and less steep, allowing for greater
pond volume. The millwrights in the Fort Gordon vicinity thus used the narrow parts of the valleys as
natural walls for the dam and reservoir, using wood and cement structures to fill the gap between valley
walls. This design also had economic benefits as it permitted a minimum investment in timber framing or
cement construction. In every example seen at Fort Gordon, the valley walls on the downstream side of

the millpond were augmented with embankments to raise the pool elevations.

To test this model’s the usefulness in predicting mill site locations, data from Fort Bragg and Fort Benning
were examined. The GIS analysis indicated that at Fort Bragg, the mills showed a pattern similar to Fort
Gordon. Two mill sites selected as examples were both downstream from confluences. One of these was
located on a second-order stream at a point where the topographic data suggest a drop in elevation,
makingitanideal site for a mill. A difference here, however, is that the terrain as shown on the topographic
map did not indicate a natural constriction. Instead, one valley wall was only moderately sloped, which
would require a more extensive dam to develop a millpond. The second site, located downstream from
the first, sat on a larger stream and, as predicted by the model, lay at a narrow section of the valley. It is
worth noting that overall, the terrain at Fort Bragg was smoother than at Fort Gordon and valley walls

were less steep. This difference might have implications for accurately predicting mill locations.

At Fort Benning, mill sites mostly followed the model, being located downstream from confluences and
at narrow points in valleys. Three mill sites in the northeastern portion of the installation illustrate this.
Site 9CE1734 lay downstream from a confluence of Mill Creek and a tributary, the dam forming Kings
Mill Pond. This site did not take advantage of the best available location for a mill seat in this valley, a

potentially better one being just downstream where the valley narrowed and the walls on both sites



became steeper. However, influences not visible on the topographic maps, such as the position of a fall
or historic property boundaries, might have affected the mill’s location. Immediately south of this mill,
Site 9CE1603 lay on a feeder to Kings Mill Pond just below a confluence with a first-order drainage. This
site was very close to the first one, which is unusual. More typically, closely spaced mills lay on the same
watercourse. Site inventory data for this second site, however, described the site as a historic mill dam
but does not indicate the presence of a mill house, leaving open the possibility that the dam here was
intended for water management rather than power. Finally, Site 9CE2133 fit the model very neatly, sitting
at a constricted portion of a valley just downstream from confluence. Moreover, the dam lay at a point
where the valley walls were quite steep, while above the dam, the valley not only became wider but the

eastern walls sloped less, which provided additional volume for the pond.

Sites 9CE1734 (Cook/Eelbeck Mill) and 9CE1735 (Woodruff Mill) at Fort Benning showed divergence from
the model and used the landscape in different ways than other mills discussed thus far. These two mills
occupied relatively wide valleys and achieved desired fall with headraces rather than impoundments.
These variations could reflect one or more influences. The millwright might have preferred the technique
of using a headrace rather than building a pond. Alternatively, upstream landowners might have objected
to construction of a reservoir that would flood bottomlands and low terraces. Finally, having to work with
the land they had, the mill owners might have used the headraces because it was the most efficient

option available.

In sum, analysis of mill site locations indicated they mostly occur within a few hundred meters downstream
from confluences and at locations where the valley walls form natural constrictions. The valleys also
commonly had lower slopes upstream from the dam location. There were exceptions to this model,
however, indicating the model would require additional data and refinements to improve its reliability.
Additionally, the North Carolina portion of the study area showed more moderate relief, which might

affect the application of the model there.

The study of mill distributions thus indicates that they fall in mostly regular and predictable locations.
However, their locations will also reflect aspects of local terrain, land ownership, the negotiation of water
privilege use, and possibly other influences. Predicting water-powered mill locations, therefore, can best
be done by combining archival sources, which point to possible locations of sites, and consideration of

the physical factors that affect where mills are most likely to be built.
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RESEARCH RESULTS AND DIRECTIONS FOR FURTHER STUDY

Consideration of the recorded mill sites at the DOD installations included in this study indicated certain
patterns in location, technology, land use, and other variables, as well as suggesting possible avenues
to guide further research of rural mills in the Sand Hills. The development of research questions is an
important step in evaluating the archaeological and historical significance of sites (and thus their NRHP

eligibility), and therefore provides the basis for effectively managing them.

Because it took in several sites in a single study, Reed, Joseph, and Elliott’s (1994) investigation of mill sites
on Sandy Run and Spirit creeks at Fort Gordon provides an excellent starting point for looking at patterns
in the data and establishing important research topics. The study revealed a number of similarities
with respect to water management, dam construction, and setting, although certain variations were
also noted. The physical landscape features associated with mill locations at Fort Gordon were noted
above: mills were located at constricted points of stream valleys and all occurred at or immediately
below stream confluences. The mills in this study were closely spaced, typically within one to two miles
apart, and numerous mill seats lay along the same streams. Historic maps indicated that in 1908 five mills
were located within five miles of Leitner Mill. Close proximity was apparently a cultural norm dictating
that mills provide service to relatively constricted areas for the benefit of local farmers. The mills at Fort
Gordon, however, appeared closer than was considered typical. Another study of mill distributions in
Georgia indicated that a mill’s service area was usually around 20 miles in diameter (Thompson 1953).
The smaller service areas of Fort Gordon area mills might be due to their emphasis on lumber over
grain. Reed, Joseph, and Elliott (1994) found that all of the Fort Gordon mills were initially established as
sawmills during the late eighteenth to the early nineteenth centuries. Because these mills were focused
on providing building materials to Augusta, they did not need to space themselves to accommodate a
sparsely dispersed farming population. Instead, they were spaced to handle a resource that was common

and widely distributed (Reed et al. 1994:177-179).

They also shared other attributes in their arrangements. For example, they all utilized millponds to
cache water for use during operating hours and did not use headraces. Instead, they utilized levees
or embankments extending across the valley walls from the dams to achieve higher pool levels. Dam
construction was another common attribute of the mills in this study. The stream valleys between the
embankments were spanned with dams of wood or poured cement. Although Leffel (1881) describes
several types of dam that might have been used in the Fort Gordon area, archaeological investigations

have suggested that the most likely types used here included hollow-frame dams or the “Safe and



Economical Dam” (Braley and Froeschauer 1991; Reed et al. 1994). The use of poured cement reflects a
switch in the twentieth century to a material that was economical, durable, and widely available (Reed et

al. 1994:184).

Waterpower equipment was also considered for the Fort Gordon mill study. Although in most instances,
the type of waterwheel used at a particular mill was not determined, archival sources combined with
archaeological data provide some information about this topic. Prior to the common availability of
turbines in the later nineteenth century, all of the mills at Fort Gordon would have used a waterwheel.
Census data for 1880 indicates that throughout Richmond and Columbia counties, although turbines
were the most common, six mills at this time operated tub wheels. In this same year, the census indicated
no undershot or overshot wheels in the two counties and only one breast wheel. While some mills
continued to operate older types of equipment, most (n=15) ran turbines, indicating that area millers
had largely made the switch to newer systems (Reed et al. 1994). Based on archival and archaeological
sources, Reed, Joseph, and Elliott (1994:202) concluded that the switch to newer technology was not a
systematic process of constantly experimenting with and upgrading production. Rather, they believed
that these improvements came during rebuilding episodes following natural disasters, such as floods that

severely damaged the older equipment.

Expanding the view from Fort Gordon to include the other installations, one difference that became
immediately apparent was that some mills documented at Fort Benning used a different dam and
millrace arrangement than the ones seen at Fort Gordon, Fort Bragg, and Fort Jackson. At Fort Jackson
and Fort Bragg, documented mill sites included dikes across the stream with a central structure of wood.
At Fort Gordon, poured cement was also used in more recent dams. At Fort Benning, however, the mill
at Eelbeck used a weir-type dam to raise the level of the stream and then increased the fall with a
lengthy headrace. A second mill (Woodruff’s) also used a headrace. An earthen dike was noted at this
site, although it was not clearly associated with the historic mill. An initial topic for further research,
therefore, is to categorize milldam types in the Sand Hills, examine their distributions, and consider

what influences affected their use.

A second topic addresses the types of equipment used by mills in other Sand Hills locations. At Fort
Gordon, turbines were common, although in the broader region, tubmills remained in use as late as 1880
while other waterwheel types were not. Of three mills recorded at Fort Benning, one operated a turbine
during the early twentieth century, one used an overshot wheel around the turn of the twentieth century,

and the third had a steam engine around the same time (Cowie 2000). The overall data sample is too
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small to identify patterns here. Therefore, additional archaeological and archival research is necessary to
determine the types of power sources in use throughout the Sand Hills, and then to look for patterns that

might have been present.

Another topic deals with the locations of mill sites. At Fort Gordon, mills seemed to lie at natural
constrictions in stream valleys, and the topographic map associated with Garners Mill on Fort Jackson
seems to show a similar placement (Clement et al. 2007). It is not clear if the mills at the other installations
were also sited this way. Additionally, it would be important to examine the average distances between
mills and determine if they are consistent or significantly different in different parts of the Sand Hills.
At Fort Gordon, the explanation for the atypically close spacing of mills was that they were supplying
lumber to a growing city rather than processing grain to a dispersed farming population (Reed et al.
1994). Therefore, what is the average spacing of mills at other regions and do their distributions appear to

relate to nearby urban centers or other influences?

A further issue that is worth addressing deals with the management of water for mill use within a
particular drainage system or geographic area. A study by Gradie and Poirer (1991) of New England mill
sites found correlations between water management techniques, size of the milling operation, and certain
environmental characteristics. In the Sand Hills, it would be worthwhile to look at how millers utilized
different drainage basins and water resources. For example, if a particular drainage lacked sufficient
capacity to operate a mill continuously, secondary upstream impoundments could be created to help
refresh the millpond (Gradie and Poirer 1991:59). At Fort Gordon, at least two of the dams (Wilkerson and
Signal/Scout) on McCoys Creek, a tributary of Spirit Creek, did not yield conclusive evidence of a mill,

suggesting they could have functioned to store water to replenish downstream ponds.

Finally, the relationship between the mill sites and other industrial and non-industrial sites needs to be
addressed. The mill sites identified at the DOD installations show variation, with Eelbeck at Fort Benning
being at the center of a settled community, while others, such as the mills at Fort Gordon and Garner’s Mill
at Fort Jackson appearing to be located in relative isolation. In a middle position, Site 31THK1645** at Fort
Bragg is associated with a few domestic sites but not the same kind of community that included assorted
industrial, commercial, and residential activities as Eelbeck. This issue might require investigations into
the nature of settlement in different regions. It seems to indicate, however, that the milling in the Sand
Hills did not follow a single trajectory of settlement and land use based on its unique environmental

characteristics.
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NAVAL STORES—"THE RESINOUS PRODUCT OF PINE”

Naval stores encompass various products made from pine forest resources. Tar and pitch, a refined tar
product, mainly had applications for nautical purposes as preservatives and sealants, although they were
used for a variety of other functions as well. Turpentine and rosin had little economic significance until
after 1800. Spirits of turpentine emerged as a common lamp fuel and an important solvent in the rubber
industry. It was also used in the manufacture of various products while rosin was put to use in various
other manufactures. The demand for these products led to expansion of the naval store industry in the
southeast throughout the nineteenth and early twentieth centuries (Outland 2004:6). These industries
were particularly significant to the Sand Hills because they relied on the exploitation of pine trees, the
dominant forest cover of the region. Also, together with lumber, naval stores comprised one of the largest

industrial economies of the Southeast.

Included in the following discussion is charcoal. Although not specifically applied to the naval stores
industry, charcoal production shared many attributes with tar manufacturing and sometimes comprised
a by-product of tar. The application of charcoal was mainly to the iron industries that emerged in the

Valley and Ridge region.

TAR AND CHARCOAL

Tar production was an early and important industry in the southeast. Extensive pine forests and access
to navigable rivers and coastal ports combined to make in the southeastern Coastal Plain and Sand Hills
into one of the world’s most significant naval stores regions (Spangler 1921:41-42). It remained prominent
in the regional economy from the colonial period through the early twentieth century (Abbott et al.
1995:51), although the production process as described below did not change substantially until modern

methods became widely available during the twentieth century.



Tar came from smoldering pine logs in earth-covered kilns. Making pitch involved extra steps to refine the
basic product. Tar-making was done in the winter or at odd times between other seasonal tasks (Greeley
et al. 1873:983). Seasoned pine constituted the optimal raw material for tar, and in the south longleaf pine
was the main source. Sections of forest were clear-cut well in advance of burning to allow the wood time
to season. The wood was later cut and split for stacking in the kilns. The trees used for tar and pitch might
include exhausted turpentine trees (see below) (Harmon and Snedeker 1993:102-104). After repeated
harvesting, the raw turpentine gum oxidized near the scarred surfaces and changed the nature of the
wood, making it highly flammable, but also infused with sap considered no good for turpentine but

suitable for tar (Greeley 1873:982-983).

To build a kiln, tar makers cleared their site and excavated a shallow circular or rectangular depression 15
to 25 feet in diameter. Next, a trench was dug from the center of the depression to the outer edge, to drain
the tar as it seeped from the wood and take it to the outside of the kiln for collection. Pipes could also be
used for this purpose. At the outflow point of the drain, a hole or trench was dug to about six feet deep to

collect the tar, from which it would be dipped out and into barrels (Harmon and Snedeker 1993:104).

Cross Section of a Tar Kiln Showing
Typical Components (Harmon and
Snedecker 1993).



TAR KILN CONSTRUCTION

A. Wood Being Stacked for a Tar Kiln.
Chesterfield County, South Carolina, Date
Unknown (courtesy of South Carolina Forestry
Commission).

B. Logs Stacked and Ready to be Covered in
Turf. Location and Date Unknown (courtesy of
Fort Bragg Department of Public Works).

The kiln was built by stacking the wood in a
circular or octagonal shape up to 30 feet in
diameter and 10 to 15 feet high. Kilns typically
contained 12 to 15 cords of wood and were
described as looking like haystacks (Harmon and
Snedeker 1993). The tar makers threw stumps

and scrap wood into the center of the kiln, which
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FIRING ATAR KILN

A. Small Shelter Used
by Workers Monitoring a
Kiln, 1800s (courtesy of
Fort Bragg Department
of Public Works).

B. After Covering with
Turf and Ignition, mid
1800s (courtesy of Fort
Bragg Department of
Public Works).

helped fuel the burn. The kiln was covered in turf and earth to dampen
the fire and maintain the low heat necessary to release the tar without
incinerating the wood. The burning process continued for several days to
several weeks, during which time the kiln had to be managed constantly

(Spangler 1921:42; Bizzell 1983:165) .

As the kiln heated up the wood began releasing the tar, which ran into the
deep collection trench outside the kiln. From here, the tar was dipped out
of the trench and into barrels to be transported out of the forest. When
the tar stopped flowing, the kiln would be sealed to let the wood smolder
and produce charcoal. After firing, the kiln would be dismantled and the

charcoal collected for other uses.



TAR COLLECTING

A. Detail of Tar Accumulated
in a Kiln’s Collection Pit,
South Carolina, 1900s.
(courtesy of South Carolina
Forestry Commission).

B. Dipping the Tar from the
Collection Trench. In this
instance, the worker poured
the tar into an upright

barrel that then drained

into a second barrel. North
Carolina, Date Unknown (NY
Public Library).
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Components of a tar-making operation included the kilns themselves
and associated activity areas. The related areas would not necessarily
produce extensive archaeological materials, however. Although the
tar makers camped at the locations where the work took place, the
process did not involve permanent structures and facilities. Kilns were
used only once, and the process was carried out at a distance from
settled areas and not in regular or reused locations (Spangler 1921:42).
Therefore, it did not give rise to long-term, intensive occupations or
related infrastructure like other industries did. Surveys of tar kiln
locations at Fort Bragg in North Carolina confirm these suggestions,
as very little material culture was recovered from the vicinity of the

kilns (Gray and McNutt 2004).



ARCHAEOLOGICAL REMAINS OF TAR KILNS

A. Typical Archaeological Remains of a Tar Kiln
(Harmon and Snedecker 1993).

B. Round Tar Kiln (Site 31HT928) at Fort Bragg,
Harnett County, North Carolina (Gray and McNutt
2004).

C. Rectangular Tar Kiln (Site 31HT929), at Fort
Bragg, Harnett County, North Carolina (Gray and
McNutt 2004).
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Harmon and Snedeker (1993:108-113) generalized about the locations of tar kilns and the character of
archaeological sites associated with them. Kiln remains typically consisted of raised mounds with central
depressions encircled by a shallow ditch or “ring trench.” The purpose of this trench is not understood,
although Harmon and Snedeker (1993:112) suggested that they reflect the borrow pit for the soil used to
cover the kiln during burning. A deeper pit or trough representing the tar collection pit should be present
at one edge of the feature, most likely on its down-slope side. Metal drainpipes might also be present
leading to this pit. Few other artifacts or structures have been found in association with these 