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CONVERSION FACTORS 

For use of readers who prefer to use metric units, conversion factors for 
terms used in this report are listed below : 

Multiply BY To obtain 

foot (ft) 0 .3048 meter (m) 

foot per mile (ft/mi) 0 .1894 meter per kilometer (m/km) 

cubic foot per second (ft3 /s) 0 .02832 cubic meter per second 
(m3 /s) 

gallon per day (gal/d) 0 .0038 cubic meter per day (m3 /d) 

million gallon per day (Mgal/d) 3,785 cubic meter per day (m3 /d) 

gallon per minute (gal/min) 0 .06309 cubic meter per second (m3/s) 

cubic foot per second per 0 .01093 cubic meter per second per 
square mile [(ft3 /s)/mil] square kilometer 

[(m3 /s)/km2 ] 

inch (in .) 25 .4 millimeter (mm) 

inch per year (in/yr) 25 .4 millimeter per year (mm/a) 

square mile (mil) 2 .590 square kilometer (km2 ) 

National Geodetic Vertical Datum of 1929 (NGVD of 1929) : A geodetic datum 
derived from a general adjustment of the first order level nets of both the 
United States and Canada, formerly called mean sea level . NGVD of 1929 is 
referred to as sea level in this report . 



DROUGHT-RELATED IMPACTS ON MUNICIPAL AND MAJOR SELF-SUPPLIED 
INDUSTRIAL WATER WITHDRAWALS IN TENNESSEE--PART B 

By Frank M . Alexander and Lee A. Keck, TDWM ; Lewis G . Conn, USGS ; 
and Stanley J . Wentz, TVA 

ABSTRACT 

The Tennessee Division of Water Management conducted a water use survey of 
all public community water facilities and large, self-supplied commercial and 
industrial water users during 1982 . During 1981, 463 public community water 
facilities supplied water to approximately 3,814,000 people or 83 percent of 
the 1980 population of Tennessee . Total water supplied was 566 .1 million 
gallons per day of which 346 .8 million gallons per day or 61 percent was from 
surface-water sources and 219 .3 million gallons per day or 39 percent was from 
ground water. Ground water was used for public supply statewide, however, it 
was the sole source of public supply west of the Tennessee River basin . Of 
the 219 .3 million gallons per day used statewide, 164 .0 million gallons per 
day or 75 percent was used in West Tennessee . 

Statewide 129 companies indicated a self-supplied water use of 0 .1 million 
gallons per day or more . Four of these companies were in the Cumberland 
River basin, 40 in West Tennessee, and 85 in the Tennessee River basin . The 
total self-supplied water used by these companies was 1,106.7 million gallons 
per day of which 1,006 .8 million gallons per day or 91 percent was surface 
water while 99 .9 million gallons per day or 9 percent was ground water. The 
largest self-supplied user had an average demand of 454 .3 million gallons per 
day . 

Analysis of the study results and findings indicates that many communities in 
Tennessee do experience occasional water-supply, quantity-related shortages . 
Some type of problem was reported at 107 of the public water suppliers and 23 
of the self-supplied commercial and industrial water users . Altogether, 172 
problems were reported which could be grouped into 18 types . Occasional tur
bidity, inadequate storage capacity, inadequate water supply during droughts, 
and excessive water losses due to leaks in distribution lines accounted for 
110 or 64 percent of the problems reported . Twenty five or 15 percent of the 
problems reported were related to water shortage . Only two large, self-
supplied industries reported experiencing water shortages during periods of 
droughts . Both were located in the Tennessee River basin . No problems were 
reported by industry in the West Tennessee area or in the Cumberland River 
basin. 

Study results also indicate that the large self-supplied commercial and indus
trial users in the State are generally quite knowledgeable about their water-
supply needs and tend to locate in those areas which have sufficient water 
resources to meet their needs . It should also be noted there are many self-
supplied industries which withdraw less than 100,000 gallons per day ; however, 
in terms of total water withdrawals and employment, those industries whose use 
exceeds 100,000 gallons per day are generally assumed to be greater than those 
using less than 100,000 gallons per day . 



INTRODUCTION


Tennessee has large quantities of water owing to an average annual rainfall 
of about 50 inches . In addition, there are many large storage reservoirs to 
help balance the natural variability of the supply . With good management 
there should be no statewide water shortage in the near future . This does 
not mean, however, that currently localized problems may not spread or that 
the people of Tennessee may not ever have widespread water problems (Johnson 
and others, 1968, p . 5) . What was true in 1968 is still true in 1983 . During 
the past decade, many towns and industries have encountered water-supply 
problems because of occasional drought periods, particularly during 1980 and 
1981, and inadequate water-supply facilities . 

A special joint committee established by the Ninety-First Tennessee General 
Assembly under House Joint Resolution 242 to evaluate Tennessee's public 
water policy, recognizes that Tennessee has abundant water resources . How
ever, the committee also noted that current land and water use patterns, 
particularly the increase in heavy industrial development, have changed 
significantly in recent years . This, coupled with the State's reliance on 
riparian water rights and the continuing urban growth, may be placing a 
severe strain on the State's available water resource according to the 
committee . 

Recent droughts, increasing water requirements for both instream and offstream 
uses, and nationwide concerns about future water shortages, said to be poten
tially more serious than the energy crisis, have resulted in a growing 
awareness among water resources planners and managers of the need for current 
and accurate information and data relative to the State's available water 
resources to assist decisionmakers in resolving critical water quantity and 
quality needs and problems . For example, one of the needs identified in 
Tennessee's Safe Growth Plan is the need to take a comprehensive look at the 
major water quantity and quality issues confronting the State and to determine 
the adequacy of Tennessee's water resources to meet needs during the late 
1980's from both a quantity and quality standpoint (Tennessee Safe Growth 
Plan, 1981, p . 14-16 .) 

In view of these issues, the special joint committee of the Tennessee General 
Assembly recommended that a new study of water policy in Tennessee be con
ducted . On April 22, 1981, the Ninety-Second Tennessee General Assembly 
passed House Bill 924, which created a special interagency task force chaired 
by Tennessee's Division of Water Resources (now part of the Tennessee 
Division of Water Management) to supervise and conduct a study during 1982 
and 1983 of the State's current water resources policy, use, and law . 

Recognizing the broad nature of the Legislature's directive, it was deter
mined by the task force that the study objective could best be accomplished 
by the conduct of two separate studies - one to analyze current State water 
law and a second on water policy to identify potential water management 
limitations under current legislation . These two studies, sponsored by the 
University of Tennessee Water Resources Research Center, were completed in 
1983 . 

In addition, the TDWM felt it necessary to undertake a third effort to 
evaluate existing water use and supply relationships in Tennessee . To 



facilitate accomplishment of the third study, the Tennessee Division of Water 
Management (TDWM) engaged the services of the Tennessee Valley Authority 
(TVA) ; U .S . Army Corps of Engineers, Memphis District (COE, Memphis) ; and the 
U .S . Geological Survey to assist in a survey and study of all public, com
munity water-supply facilities and large, self-supplied commercial and indus
trial water users (100,000 gallons per day or more) . Although coal-fired and 
nuclear power generation facilities are large water users, they were not con
sidered or included in this study . Essentially, this study was designed to 
identify and describe water problems resulting from inadequate water supplies 
from a quantity standpoint, particularly during period of severe and (or) 
extended drought . 

The reason for this study's concentration on water-supply, quantity-related 
aspects was two-fold in nature : (1) previous State and Federal agency water 
resources studies tended to concentrate on or emphasize the collection of 
water-quality-related data with limited attention to the analysis of the 
quantity-related aspects of these resources and (2) strict time and budgetary 
limitations . However, all data and information provided by individual commu
nity water systems and large, self-supplied water users regarding existing 
water -quality-related problems such as high turbidity, excessive iron and 
manganese concentrations, low dissolved oxygen levels, and so forth, were to 
be noted in the appropriate water-supply inventories and analysis of the 
adequacy of each basin's water supplies to meet current needs . As decision-
makers proceed to address and deal with the State's water-related needs and 
problems during the 1980's, it is important that they are apprised and aware 
of the need to give full consideration to both water-quantity- and quality-
related data and information in developing and implementing water management 
programs which are politically, economically, and environmentally viable . 

As previously mentioned, several State and Federal agencies have been involved 
in the collection and evaluation of pertinent water-quantity- and quality-
related data and information for existing public water-supply systems and 
self-supplied users . For example, in 1980 the Tennessee Department of 
Economic and Community Development published a document entitled Tennessee 
Appalachian Development Plan, Supplement I, Evaluation of Water Treatment and 
Distribution Facilities which provides information regarding current and pro
jected water needs for public and industrial purposes supplied by public water 
systems in the Appalachian portion of East Tennessee . Recently (1981), TVA 
completed a survey of municipal and industrial water users and wastewater 
treatment facilities in the Clinch, Duck-Buffalo, and Elk-Shoal River basins 
in Tennessee under the Cumberlandian Mollusk Conservation Program . A cursory 
analysis of these studies and data collection efforts indicates that each has 
been designed to achieve a specific purpose ranging from water availability
for industrial growth and development to the evaluation of specific stream 
reaches as potential transplant sites for the Cumberlandian Mollusk . 

This study of drought-related impacts on major water users, however, has 
concentrated solely on the development of (1) inventories of community water 
systems and large, self-supplied users and (2) evaluation of these supplies' 
relative adequacy, from a quantity standpoint, to meet current needs, partic
ularly in times of severe or extended drought . Basic data and information 
reflected in this study were derived from water use data and information 
provided by public water systems and self-supplied users through the TDWM's 
water use survey program during the 1979-81 time period and updated via a 



telephone survey during the summer of 1982. In comparing the basic data 
reflected in this study with data contained in other agency studies, it is 
apparent that some differences exist both in the type of data shown and the 
numerical values for specific water use data categories such as population 
served, average water use, and so forth . These differences can be attributed 
to the (1) differing purposes for which individual studies were conducted and 
(2) the fact that water use for municipal and industrial purposes is very 
dynamic and constantly changing from year-to-year . 

Purpose and Scope 

Because water availability is critical to Tennessee's continued economic 
growth and development as well as social well-being, the primary purpose of 
this study was to determine the impact of extended drought conditions on 
existing municipal, commercial, and industrial water users excluding power 
generation facilities . Basic information and data compiled through this 
study relative to existing water supplies and use, associated water-supply 
problems, and general conclusions and recommendations regarding problem 
resolution will be useful to decisionmakers at all levels of government as 
renewed efforts are being initiated to evaluate Tennessee's existing water 
law, policy, and pertinent water-related programs to determine what changes, 
if any, are needed to meet water management challenges of the 1980's . 

Goals and Objectives 

This study's primary goal was to provide decisionmakers with (1) current 
information and data on existing water use and supply for municipal and large 
self-supplied commercial and industrial water users and (2) some broad 
conclusions and recommendations regarding suggested program options to be 
considered in formulating and implementing a viable program to address and 
resolve or alleviate, to the extent possible, severe water-supply shortages 
be they drought-related or otherwise . More specifically, the study's basic 
objectives were to : 
Develop current inventories of (1) public, community water-supply facilities 
and (2) large self-supplied commercial and industrial water users whose 
average daily use exceeds 0 .1 Mgal/d . Basically, these inventories provide 
recent information and data relative to existing water-supply source and 
use, source capacity, population served, treatment plant and storage 
capacity, and water-supply, particularly quantity-related, problems . 
Evaluate and categorize each of these facilities and users' ability to meet 
current water-supply needs according to selected categories denoting each 
facility or user's source of water, existence or lack of adequate impound
ment facilities to meet the anticipated 90-day demand, base streamflow 
(3-day, 20-year on nonregulated streams and the minimum daily average flow 
on regulated streams) adequacy, and ground-water availability . 
Identify and discuss briefly the (1) water-related issues and problems such 
as deteriorating or inadequate water mains, distribution lines, and treat
ment plants; inadequate water quality; competing and/or conflicting water 
uses ; and institutional issues which can seriously exacerbate or worsen 
drought-related water-supply shortages and (2) economic, environmental, and 
social implications of drought-related water-supply shortages on Tennessee's 
continued economic growth and development ; valuable water and related land 
resources ; and residents . 



Outline some broad, general conclusions and recommendations for decision-
makers to consider relative to (1) the organizational structure and makeup 
or basic elements of an "emergency preparedness program" to respond to and 
deal with critical water-supply shortages ; (2) Federal/State/local agen
cies' responsibilities and role in addressing and resolving or alleviating 
identified water-supply problem areas and issues ; and (3) the next step or 
future planning and study activities to be undertaken to focus in greater 
detail on existing or potential problem areas and alternative solutions to 
those problems . 

Previous Water Use Investig ations 

Although the Tennessee Division of Water Management is continually collecting 
water use information, only results of four surveys have been published . The 
first two, in 1955 and 1958, were surveys of irrigation water use only . The 
third in 1963, was a complete inventory, the results of which were published 
from 1968 to 1970 by the Division as a four-part series entitled "Water Use 
in Tennessee ." The fourth survey was made in 1970 and the results published 
in 1973 in the report entitled, "Water Use in Tennessee, 1970," covering 
industrial, municipal, and irrigation water use . Other surveys have been made 
by the U .S . Department of Commerce, Bureau of Census, the Tennessee Valley 
Authority, the U .S . Geological Survey, Soil Conservation Service, and the 
U .S . Water Resources Council . 

Data Collection and Presentation 

The data presented in this report were collected and compiled by the COE, 
Memphis ; TVA ; Geological Survey; and the TDWM. Survey forms received from 
public water utilities and large, self-supplied water users by the TDWM 
during the 1979-82 time period were used in compiling these data . These data 
were updated during the summer of 1982 . All counties in the Tennessee River 
Basin were surveyed b y TVA. Those counties in the Cumberland and Green River 
Basins were the responsibility of the Geological Survey, while all counties 
west of the Tennessee River Basin were the responsibility of the COE . 

Analysis of the basic study results and findings indicates that a number of 
Tennessee communities and self-supplied water users, particularly those 
located along the rim of the Tennessee Valley, are utilizing surface- and 
ground-water resources whose long-term, dependable capacity is less than or 
only slightly more than their average daily use . However, the use of these 
resources at capacity should not necessarily be viewed as unwise or risky . 
In actuality, the use of a specific water resource at or even somewhat in 
excess of capacity for short periods of time often reflects wise use and 
management of the resource provided that the resource is not being adversely 
affected by underground pollutants or a gradual lowering of the water table . 
However, it seems reasonable to assume that these same communities and self-
supplied users might be subject to potentially serious water-supply shortages 
during severe and (or) extended drought periods . The problem will be most 
serious for those communities and self-supplied users whose supply systems 
are characterized by (1) a single source of supply with no backup or conjunc
tive water source, (2) by inadequate storage for treated water, and (3) exces
sive water losses from deteriorating water mains and distribution lines . 



More detailed information and data regarding existing and potential water-
supply, quantity-related problems, that is, water-supply shortages, are 
presented by river basin for each of the 13 major river basins in Tennessee 
(fig . 1) . These river basins were delineated by J . W . Cragwall, Jr., U .S . 
Geological Survey, in 1962 and revised by J . M . Kernodle and L . A . Keck, 
Tennessee Division of Water Resources, in 1972 and 1982, respectively 
(Tennessee Department of Conservation, 1963, Revised 1972 and 1978) . 

Essentially, each basin's writeup includes (1) a brief description of the 
basin's topographic, hydrologic, and demographic characteristics ; (2) perti
nent information and data including maps regarding the number, water-supply 
source, and average daily water use of existing community water-supply 
systems, and large, self-supplied commercial and industrial water users ; and 
(3) a detailed delineation of existing Valley surface-water storage facilities 
and discussion of the relative adequacy of each basin's existing water sup
plies to meet current needs including the identification of specific commun
ities and self-supplied water users which are or have the potential for 
experiencing serious water-supply shortages during severe and extended drought 
periods . 

Maps depicting the general location and water-supply source of all public and 
large, self-supplied commercial and industrial water users inventoried with 
the exception of those public and self-supplied users who purchase their 
entire water supply from another public water-supply facility are included in 
each basin's writeup . The name of each facility and (or) self-supplied user 
depicted on the map is provided in the explanation following each map along 
with its corresponding number from the map . 

Each basin's writeup also provides detailed information and data describing 
the basin's major water storage facilities in terms of location; controlled 
drainage area ; reference period ; and individual reservoir operation patterns 
relative to the (1) minimum daily average flow or reservoir discharge on 
those days in which reservoir releases occurred ; (2) complete cessation of 
reservoir releases for one or more entire calendar days (Tennessee Valley 
Authority, 1982) ; and (3) existing mutual agreements between TVA, COE, and 
Valley water users regarding specified reservoir releases to provide adequate 
downstream flows for both instream (navigation, recreation, water quality, 
and so forth) and offstream (industrial, water supply, and so forth) purposes 
(Tennessee Valley Authority, 1978) . 

Basic information and data relative to existing public water-supply systems 
and self-supplied water users were developed through the preparation of the 
tabular inventories of (1) public water-supply facilities and (2) large, 
self-supplied commercial and industrial water users from available information 
and data compiled by Tennessee's DWR through its ongoing water use survey 
efforts during recent years (Tennessee Department of Conservation, 1979-81) 
and updated by the study participants during the summer of 1982 . Copies of 
these inventories for each basin are included in Appendix I . 

Demography 

Population and economic data included in this report were obtained from the 
Department of Commerce and TVA. Hydrologic data were developed from the 
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Figure 1 .--Study area and major surface drainage basins . 
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Tennessee Division of Water Management, U .S . Geological Survey, Corps of 
Engineers, National Weather Service, and Tennessee Valley Authority . Specific 
resource material utilized is listed in Selected References . 
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CLINCH RIVER BASIN 

Basin Description 

The Tennessee part of the Clinch River basin covers 2,612 square miles (mil) 
of land and water area and consists of all or parts of the following tributary 
basins as delineated by the Geological Survey and the Tennessee Department of 
Water Management in 1982 . 

Tributary Tennessee 
basin No . Basin drainage area 
(fig . 2) d escription (s quare miles) 

19A Clinch River from the Tennessee State 596 
line to Norris Dam excluding the Powell 
River and minor tributaries . 

19B Powell River from the Tennessee State 387 
line to the river's mouth . 

19C Minor Clinch River west-side tributaries 128 
between the Powell River and Norris Dam . 

19D Clinch River from Norris Dam to the river's 636 
mou th . 

20A Obed River 520 

20B Emory River excluding the Obed River 345 

Hydrologically, this basin encompasses all or major parts of Anderson, Camp
bell, Claiborne, Cumberland, Hancock, Morgan, Roane, and Union Counties and 
minor parts of Fentress, Grainger, Hamblen, Knox, and Loudon Counties . A map 
of the east Tennessee part of the Tennessee River basin which highlights the 
Clinch River basin is shown in figure 2 . 

Topo ra by 

As a whole, the Clinch River basin consists of the area drained by the Clinch 
and Emory Rivers . The area drained by the Clinch River is a broad, lowland 
belt characterized by minor parallel ridges and intervening valleys corre
sponding to the northeast-southeast trend of the Tennessee Valley region . The 
Cl inch River and its major tributary, the Powell River, plus a number of 
smaller streams including Bear, Beaver, Big War, Buffalo, Bullrun, Cove, Davis, 
Hinds, Indian, Mulberry, Poplar, Sycamore, and White Creeks flow in broad, 
winding courses in the intervening valleys with relatively flat valley slopes . 
Average stream slopes in the Tennessee part o f the Clinch River drainag,_. area 
equal about 1 .50 f t/mi from river mile 0 to river mile 80 and 2 .92 ft/mi from 
river mile 80 to the Tennessee State line . Elevations in this area range from 
about 800 to 4,000 feet above sea level . 



Figure 2.--Clinch River basin. 



The Emory River and its principal tributaries including the Obed and Little 
Emory Rivers and Clear, Clifty, Cook, Crab Orchard, Crooked Fork, Daddys, 
Drowning, Greasy, Island, and Rock Creeks drain the generally flat uplands of 
the Cumberland Plateau . These streams are characterized by meandering courses 
with steep side slopes which have cut deeply into the Plateau's surface . 
Average stream slopes in this area range from 1 .00 ft/mi from river mile 0 to 
river mile 13 and 21 .60 f t/mi above river mile 13 including the Obed River and 
ISaddys Creek . The elevations in this area range from about 800 to 2,500 feet 
above sea level . 

Hydro1o_&y 

Surface Water 

This basin's surface- and ground-water resources are fed by an abundant rain
fall whose long-term, 30-year (1941-70), average is 46 .81 inches above Norris 
Dam . From 1970-79, average annual precipitation on the Clinch River above 
Norris Dam was 52 .94 inches and ranged from 45 .30 inches in 1976 to 61 .29 
inches in 1972. Average precipitation data for the 1970-79 period for water
shed subdivisions of the Clinch River basin are presented in table 1 . Annual 
1979 and long-term (1941-70) precipitation data for selected TVA and National 
Weather Service (NWS) rainfall stations in the Tennessee part of the area 
drained by the Clinch and Emory Rivers (Tennessee Valley Authority, 1979a) are 
summarized in table 2 . 

Usually, the months of September, October, and November are the driest months 
with average annual rainfall ranging from 2 .44 to 3 .46 inches above Norris Dam 
on the Clinch River . Other months generally average about 3 .66 to 5 .07 inches 
above Norris Dam with July being the wettest month . Analysis of long-term 
precipitation data at selected hydrologic data stations below No rris Dam 
(Melton Hill Dam) and in the Emory River part of the basin (Crossville, 
Hebbertsburg, and Kingston) indicates that the driest months of the year are 
usually August, September, and October with precipitation ranging from 2 .78 to 
3 .83 inches . Other months generally range from 3 .80 to 6 .52 inches at these 
stations with March being the wettest month . 

Average annual runoff in the Tennessee part of the Clinch River basin ranges 
from about 19 to 30 inches as one moves southwestward through the basin from 
the Tennessee-Virginia State line . Average discharge data for selected 
hydrologic data stations in the Clinch River basin (U .S . Geological Survey, 
1981) are presented in table 3 . 

The majority of this runoff occurs during the winter and spring months . In 
the late summer and fall months, particularly during drought periods, it is 
not unusual for small, unregulated streams to g o dry, particularly along the 
basin's rim . 

Major Reservoirs 

Major reservoirs located in this basin and their total storage in acre-feet at 
normal minimum pool are Melton Hill Reservoir (94, 100) and Norris Reservoir 
(630,000) . Detailed information describing the reservoirs' location and 
operation pattern follows : 



Table 1 .--Precipitation data by watershed subdivision for the period 1970-79, Clinch River basin 

Precipitation (inches) 

Watershed description High Year Low Year 10-year average 

Powell River upstream from Arthur 64.40 1972 46 .80 1976 55 .84 

Clinch River upstream from Tazewell 58 .50 1972 41 .00 1970 49 .98 

Clinch River from Norris 67.80 1973 47 .10 1976 56 .04 
Dam to Tazewell and the 
Powell River downstream 
from Arthur . 

Clinch River from 72.40 1973 49 .80 1970 58 .80 
Kingston to Norris Dam . 

Emory River upstream from Oakdale 75 .10 1973 49 .90 1976 60 .38 



Table 2 .--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Clinch River basin 

Elevation 1979 Long-term annual 
above sea level Period of Precipitation precipitation 

Station location Station owner (feet) - - record (years) - (inches) - - (inch es) 

Kingston steam plant TVA 790 29 71 .45 51 .33 
Petros TVA 1,375 45 83 .14 60 .95 
Isoline TVA 1,880 13 74.51 63 .81 
Clarkrange 
Hebbertsburg 

TVA 
TVA 

1,770 
1,770 

44 
45 

62 .78 
65 .81 

50 .81 
53 .07 

Crossville NWS 1,810 68 65 .02 56 .82 
Lantana TVA 2,010 39 63.25 51 .45 
Big Lick 
Frankfort 

TVA 
TVA 

1,800 
1,460 

30 
25 

65 .77 
52.90 

58 .50 
46 .06 

Crossville Airport 
Melton Hill Dam 

NWS 
TVA 

1,881 
941 

26 
19 

64 .56 
63.01 

56 .33 
54 .11 

Bull Run steam plant 
Oak Ridge 

TVA 
NWS 

836 
905 

17 
33 

64 .91 
67.30 

53 .84 
52 .60 

Norris Dam TVA 920 36 70 .00 50 .29 
La Follette TVA 1,250 46 64.63 51 .30 
Arthur TVA 1,250 44 62 .37 51 .11 
White Hollow TVA 1,640 45 55.77 47 .03 
Thorn Hill TVA 1,420 33 54 .18 48 .17 



Table 3 .--Average discharge data for selected hydrologic data stations operated 
by the U .S . Geological Survey, Clinch River basin 

Period Average discharge 
Station name 

and River 
Drainage 
area 

of 
record Cubic feet Inches 

Cubic feet 
per second 

location (county)- mile (square miles) (years) per second per year per square mile 

Clinch River upstream from 159.8 1,474 62 2,116 19 .49 1 .44 
Tazewell (Claiborne) . 

Powell River near 65 .4 685 61 1,154 22 .88 1 .68 
Arthur (Claiborne) . 

Bullrun Creek near Halls 16 .3 68 .5 23 103 20 .42 1 .50 
Crossroads (Knox) . 

Clinch River at Melton Hill 23 .1 3,343 31 4,690 - 1 .40 
Dam tailwater (Loudon) . 

Poplar Creek near Oak 
Ridge (Roane) . 

13 .8 82 .5 20 181 29 .79 2 .19 

East Fork Poplar Creek 3 .3 19 .5 20 52.8 - 2 .71 
near Oak Ridge (Roane) . 

Obed River near Lancing 1 .5 518 19 1,089 28.55 2 .10 
(Morgan) . 

Emory River at Oakdale 18 .3 764 53 1,476 26 .23 1 .93 
(Morgan) . 
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Melton Hill Reservoir 

Location and drainage area . --Melton Hill Reservoir is formed by Melton Hill 
Dam which is located on the Clinch River at river mile 23 .1 in Loudon and Roane 
Counties . Melton Hill Dam controls 3,343 mil o f drainage area . 

Reference period .--1962-81 . 

Reservoir discharge (minimum daily average flow) . --Minimum daily average 
discharge from Melton Hill Dam during the reference period ranged from a low 
of approximately 8 .0 ft3 /s (5 .2 Mgal/d) in 1970 to a high of approximately 
723 .0 ft3 /s (467 .3 Mgal/d) in 1974 . The average, 1-day minimum discharge 
during the reference period was approximately 265 .9 f t3 /s (171 .9 Mgal/d) . 

Average number of days of zero flow. --Over the 20-year period from 1962-81, 
Melton Hill Dam has averaged slightly over 40 days of zero discharge per year 
ranging from a low of no days of zero discharge in 1979 to a high of 224 days 
of zero discharge in 1962 . Since 1962, the greatest number of days of zero 
discharge equaled 74 days in 1966 with 1979 being the only year in which there 
were no days of zero discharge from the reservoir. Days of zero-discharge were 
most common during the months of March, April, and May . Through the reference 
period, there have been 5 3 instances o f zero discharge for 3 o r more consec
utive days from Melton Hill Dam. In seven of these instances during the years 
of 1965-68 and 1981, consecutive days of zero discharge from Melton Hill Dam 
ranged from a low of 7 days in several years to a high of 29 days in 1966 . 

Existing- agr eemen ts regarding reservoir releases . --None . 

Norris Reservoir 

Location and drainage area . --Norris Reservoir is formed by Norris Dam which 
is located on the Clinch River at river mile 79 .8 in Anderson and Campbell 
Counties . Norris Dam controls 2,912 mil of drainage area . 

Reference - pe riod .--1960-81 . 

Reservoir discharge (minimum daily average flow) .--Minimum daily average 
discharge from Norris Dam during the 1960-1981 time period ranged from a low 
of about 5 .0 ft3 /s (3 .2 Mgal/d) in 1975 to a high of about 127 .0 ft3 /s 
(82 .1 Mgal/d) in 1978 . The average, 1-day minimum discharge from Norris Dam 
during the reference period was about 50 .9 f t3 /s (32 .9 Mgal/d) . 

Average number o f days o f zero flow . --From 1960-81, Norris Dam has averaged 
slightly over 44 days of zero discharge per year ranging from a low of 2 days 
of zero discharge in 1979 to a high of 102 days of zero discharge in 1966 . 
Zero discharge days were most common during the months of March, April, and 
May . During the reference period, there were 98 instances in which zero 
discharge from Norris Dam extended over 3 or more consecutive days . On 23 of 
these occasions during the years of 1960-64, 1966-69, 1971, 1975, 1978 and 
1981, consecutive days of zero discharge from Norris Dam ranged from a low of 
7 days in several years to a high of 27 days in 1967 . 

Existing agreements regarding reservoir releases . --None . 
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In addition to these reservoirs, several smaller water-supply impoundments 
including Cove, Davis Branch, Holiday Hills, Meadow Park, and Ollis Creek 
Lakes plus Brushy Mountain Prison's reservoir are also located in this basin . 
Further information regarding the estimated storage capacity of these reser
voirs is found in table 1 of appendix I . 

Ground Water 

The Clinch River and its tributaries drain parts of the Cumberland Plateau and 
Valley and Ridge physiographic provinces . Water occurs in limited fractures 
in the sandstone underlying the Cumberland Plateau and in solutionally enlarged 
openings in the carbonate rocks of the Valley and Ridge province . The average 
yields and water quality of wells and springs in these areas are quite differ
ent . Most of the Clinch River basin lies in the Valley and Ridge province . 
This area is characterized by northeast-trending parallel valleys and ridges . 
The ridges are capped by resistant sandstones, silty shales, and silt stones, 
while the valleys are primarily underlain by more soluble calcareous rocks 
such as limestone, dolomite, and limy shale rocks . The rocks in the Valley 
and Ridge province contain little or no primary porosity ; however, secondary 
porosity in the form of solution cavities in the calcareous has been developed 
by circulating ground water . On the ridges, domestic supplies are obtained 
from dug wells, drilled wells, and springs . Well yields are generally low, 
normally ranging from a few gallons per minute to 15 gal/min from depths of 
200 feet or less . Ground water in the valleys is generally easier to obtain 
than o n the ridges . Domestic supplies are available from drilled and dug 
wells as well as springs . Yields of wells normally average 25 gal/min or less 
from depths of 300 feet or less ; however, as the fractures in the calcareous 
rocks have been enlarged to varying degrees by the dissolving action of circu 
lating ground water, yields o f 100 gal/min o r more are common. Moderately 
large (50-100 gal/min) to large (>100 gal/min) springs are numerous in the 
Valley and Ridge part of the Clinch River basin, with the exception of Hancock 
and Campbell Counties . A number of municipalities use springs for public 
water supplies . Water quality is generally good, with the most objectionable 
property of water from calcareous rocks being hardness which, in most cases, 
i s 100 mg/ L . 

Ground water in the Cumberland Plateau areas of the Clinch River basin occurs 
in fractures in tightly cemented sandstones . As these siliceous rocks have 
not been structurally disturbed t o the extent o f those in the Valley and Ridge 
province (with the exception of the eastern escarpment of the Plateau), frac
tures are not as numerous . Also, fractures in the plateau rocks are resistant 
to enlargement by the solvent action of ground water. Consequently, ground 
water is more difficult to obtain in significant quantities . Yields to drilled 
wells are generally low; however, in areas of more severe fracturing, near 
surface streams, well yields of 100 gal/min or more have been recorded . Well 
depths are usually 200 feet or less . However, some unpublished well logs are 
reported to indicate that the Sewanee Conglomerate can yield good-quality water 
from depths of at least 500 feet in Cumberland County and other local areas of 
the Cumberland Plateau . With the exception of water produced from the Sewanee 
Conglomerate, ground water from plateau wells of less than 150 feet in depth 
is usually rather high in iron . In most cases, the water is acidic due to 
dissolved carbon dioxide . Water encountered at or near coal seams or carbona
ceous shale is usually high in sulfates and sometimes very acidic due to the 
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decomposition of pyrite to sulfuric acid . Springs on the plateau generally 
have low yields and often go dry in times of low rainfall . 

Ground water in the Clinch River basin is generally confined to fractures and 
solution cavities in the rocks . In areas where fractures are numerous and 
particularly where they have been enlarged by solution, relatively large-yield 
wells are possible . Most of the wells listed in the existing ground-water data 
base were drilled for domestic use and were not located as the result of local 
geologic investigation . Therefore, the true ground-water potential of the 
Clinch River basin cannot be accurately assessed at present . 

Demography 

Historical (1970) and recent (1980) population (U .S . Department of Commerce, 
1982a), total wage and salary employment (Tennessee Valley Authority, 1982) 
including both full- and part-time workers, and per capita personal income 
(Tennessee Valley Authority, 1982) data for the county boundary approximation 
of the Clinch River basin are presented in table 4 . Counties included in this 
approximation are Anderson, Campbell, Claiborne, Cumberland, Hancock, Morgan, 
and Union . Note, both Anderson and Union Counties are also part of the Knox
ville Standard Metropolitan Statistical Area (SMSA) which encompasses Anderson, 
Blount, Knox, and Union Counties with the majority of its population being 
located in the Upper Tennessee River basin . Urban or metropolitan areas in the 
Tennessee part of the basin and their 1980 census population include Clinton 
(5,245), Crossville (6,394), Harriman (8,303), Kingston (4,441), La Follette 
(8, 198) , Oak Ridge (27,662), and Oliver Springs (3,659) . 

Public and Self-Supplied Commercial and Industrial Water Users 

Presently, there is a total of 30 public, community water-supply facilities 
and three large, self-supplied commercial and industrial water users whose use 
exceeds 0 .1 million gallons per day (Mgal/d) in the Clinch River basin part of 
the State of Tennessee . Tabular inventories containing pertinent information 
and data relative to each community or self-supplied user's source of water, 
average daily water use, source capacity, population served, treatment plant 
and storage capacities, and water-supply quantity-related problems are found 
in tables 1 and 2 of appendix I, respectively . Total water withdrawals for 
public and large, self-supplied commercial and industrial purposes in the 
Clinch River basin currently amounts to about 29 .8 Mgal/d . The location and 
water-supply source of all public and large, self-supplied commercial and 
industrial water users inventoried in the Clinch River basin are shown in 
figures 3 and 4, respectively . 

Currently, public water systems serve approximately 188,000 or 98 percent of 
the basin's 1980 population . Average daily water use for public purposes 
equals about 16 .3 Mgal/d of which about 11 .6 Mgal/d or 71 percent is withdrawn 



Table 4 .--County population, employment, and per capita personal income data, Clinch River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population Employment income 1980 dollars 

County 
1970 1980 1970 1980 1970 1980 

Anderson 60,300 67,346 25,983 36,393 $7,678 $9,464 

Campbell 26,045 34,923 5,964 8,842 4,408 5,700 

Claiborne 19,420 24,595 3,810 5,890 4,051 5,497 

Cumberland 20,733 28,676 5,494 7,883 4,228 5,427 

Hancock 6,719 6,887 951 768 3,947 4,108 

Morgan 13,619 16,604 2,320 3,418 3,614 4,436 

Union 9,072 11,707 867 1,342 4,011 4,983 

Total 155,908 190,738 45,389 64,536 - -
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from surface-water sources and 4 .7 Mgal/d or 29 percent from ground-water 
sources . Major public water-supply facilities whose average daily use exceeds 
1 .0 Mgal/d include the following : 

Facility Average water 
name use (Mgal/d) 

Clinton Utilities Board 1 .261 
La Follette WD 1 .200 
North Anderson County UD 1 .029 
Crossville WS 2 .100 
Ha llsdale-Powell UD 3 .171 
Harriman UD 2 .030 

Together these systems account for about 66 percent of the basin's total water 
use for public purposes . 

Large, self-supplied commercial and industrial users use or withdraw about 
13 .5 Mgal/d from surface-water sources in the basin . Available survey 
information indicates that no large, self-supplied water users are currently 
utilizing any ground-water sources . Approximately 77 percent of the total 
water withdrawn for commercial and industrial purposes is withdrawn by the 
U .S . Department of Energy's Oak Ridge Gaseous Diffusion Plant (10 .4 Mgal/d) in 
Oak Ridge . Consumptive water use by large, self-supplied users equals about 
0 .5 Mga l /d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial water users in the Clinch River basin . The number in parentheses 
following each identified problem indicates the number of communities and 
self-supplied water users who are now or have experienced this problem in the 
past . Note, these are not listed in order of frequency of occurrence or 
overall severity . 

Occasional turbidity problems following heavy rainfall and flooding . (5) 
Limited storage for treated water and inadequate booster pump capacity . (2) 
Periodic water-supply shortages during drought periods . (1) 
Excessive water losses due to leaks in the water mains and distribution 
lines . (3) 
Occasional periods of discoloration . (1) 

Water-Supply Adequac y Analysis 

Approximately 2,612 mil or 1,672,000 acres of land and water area are drained 
by the Clinch River basin in Tennessee . In general, this basin's water 
resources are of good quality and replenished by ample rainfall whose long-
term (1941-70) average above Norris Dam is 46 .81 inches . As one moves south
westward through the basin, average annual runoff varies from about 19 to 30 
inches . Normally, the 3-month period from September through November is the 
driest time of the year with July and March being the wettest months . It is 
not unusual for this basin's small, unregulated streams to go dry during 
drought periods in the late summer and fall months, particularly in Cumberland 
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Figure 3--Explanation 

Sit e No . Facil ity name 

1 Anderson County Utility Board 
2 First UD o f Anderson County 
3 North Anderson County UD 
4 Oliver Springs WS 
5 Clinton Utilities Board 

6 Norris WS 
7 Oak Ridge WS 
8 La Follette WD 
9 Caryville-Jacksboro UD 

10 Arthur-Shawnee UD 

11 Claiborne County UD 
12 Lincoln Memorial University WS 
13 Crossville WS 
14 Sneedville UD 
15 Ha llsdale-Powell UD 

16 Brushy Mountain Prison WS 
17 Plateau (Wartburg) UD 
18 Cumberland UD 
19 Harriman UD 
20 Maynardville WS 

and Morgan Counties along the rim of the basin . Streamflows in these counties 
are generally intermittent because of their limited drainage area while ground
water supplies under water table conditions are often unreliable because of 
their limited recharge area and the type of aquifer (U .S . Water Resources 
Council, 1978, p . 16) . 

Average daily water use or withdrawal for public and large, self-supplied 
commercial and industrial water users in the Clinch River basin equals about 
29.8 Mgal/d . Of this amount, water use for public purposes equals about 16 .3 
Mgal/d, of which about 11 .6 Mgal/d or 71 percent is from surface-water sources 
and 4 .7 Mgal/d or 29 percent from ground-water sources . Self-supplied corm 
mercial and industrial water use amounts to 13 .5 Mgal/d, all of which is with
drawn from surface-water sources . Consumptive water use by known large, self-
supplied water users equals 0 .5 Mgal/d . 

Based on available data and information only the Lincoln Memorial University 
WS is experiencing periodic water-supply shortages . However, analysis of the 
basin's known water-supply facilities for whom recent data are available indi
cates that a number of communities, as shown below, are utilizing surface- and 
ground-water sources whose source capacity is less than or nearly equal to the 
facility's average daily use as indicated by the percentage figure following 
each facility's supply source(s) . 
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Figure 4--Explanation 

Site No . Facility name 

U .S . Department of Energy, Y-12 Plant (Oak Ridge)1 
Harriman Paperboard Corp . (Harriman)2 
U .S . Department of Energy, Gaseous Diffusion3 

Plant (Oak Ridge) 

Water Source Average 
Facility name 
and county 

source 
( percent) 

capacity 
(Mgal/d) 

daily use 
(Mgal/d) 

Cumberland UD 
(Roane) 

Little Emory River (60) 
Springs (40) 

0 .000 
0 .200 

0 .300 
0 .200 

First UD o f Springs (53) 0 .288 0 .224 
Anderson County 

Hallsdale  Powell Springs (56) 1 .161 1 .776 
UD (Knox) 

Harriman UD Emory River (100) 0 .060 2 .030 
(Roane ) 

Lincoln Memorial Spring (100) 0 .144 0 .142 
University WS 
(Claiborne) 

Maynardville WS 
(Union) 

Spring (100) 0 .110 0 .110 

Norris WS Spring (100) 0 .346 0 .320 
(Anderson) 

North Anderson Spring (28) 0 .288 0 .288 
County UD 

Oliver Springs WS Spring (94) 0 .281 0 .788 
(Anderson) 

Plateau (Wartburg) 
UD (Morgan) 

Crooked Fork Creek (50) 
Wells (50) 

0 .000 
0 .216 

0 .175 
0 .175 

Sneedville UD Spring (100) 0 .140 0 .188 
(Rancock) 

While several of these systems also withdraw a part of their daily requirement 
from surface-water sources (Hallsdale - Powell UD and North Anderson County UD) 
whose source capacity appears adequate to provide additional water or purchase 
water from neighboring systems (First UD of Anderson County, North Anderson 
County, and Oliver Springs WS) ; it is entirely possible that some or all of 
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these systems could expect to face water shortages because of extended drought 
or increased water use due to industrial expansion and (or) an increase in 
population . 

At present, only one large, self-supplied water user (Harriman Paperboard 
Corporation) is utilizing a water-supply source (Emory River) whose source 
capacity (0 .060 Mgal/d) is considerably less than the industry's average daily 
water withdrawal (1 .000 Mga l/d) . However, to date, the industry has reported 
no water-supply shortage problems . Recognizing that the industry's intake is 
located within Watts Bar Lake at normal maximum pool (elevation 741) and just 
outside the lake at normal minimum pool (elevation 735), no serious water-
supply shortages are anticipated . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's 
water resources are subject to contamination from a variety of sources ; 
existing and pending Federal, State, and local statutes relative to water-
quality protection and maintenance or improvement should ensure that current 
water quality will be maintained with little, if any, future degradation of 
the basin's water resources . Potential sources of contamination include (1) 
leachate from municipal and industrial water disposal facilities and septic 
tank systems ; (2) agricultural pollution from fertilizers, pesticides and 
herbicides, and livestock wastes ; and (3) runoff from surface mine lands and 
quarries . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate ground-water supplies, 
observation-well data indicate there are no long-term, regional water table 
declines . Periodic local problems associated with a decline in an area's 
water table are caused by excessive withdrawals . To alleviate this problem, 
optimum ground-water withdrawal rates should be determined during the initial 
test pumping of the source . 
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LOWER CUMBERLAND RIVER BASIN 

Basin Description 

The Tennessee part of the Lower Cumberland River basin (including that part of 
the Green River basin in Tennessee) covers 5,599 mil of land and water area 
and consists of all or parts of the following tributary basins as delineated 
by the Geological Survey and the Tennessee Department of Water Management in 
1982 . 

Tributary Tennessee 
basin No . 
(fig . 5) 

Basin 
description 

drainage area 
(square miles) 

6A Cumberland River south-side minor tribu 442 
taries between Caney Fork and Stones River . 

6B Cumberland River north-side minor tribu 618 
taries between Caney Fork and Stones River . 

7A East and West Forks Stones River 569 

7B Stones River below East and West Fork 367 

8 Cumberland River and minor tributaries 574 
between Stones River and Harpeth River. 

9A Harpeth River above Bellevue, including 408 
Little Harpeth River. 

9B Harpeth River below Bellevue 458 

l0A Upper Red River and Sulphur Fork 509 

10B Lower Red River below Sulphur Fork 258 

11 Cumberland River and minor tributaries below 984 
Harpeth River to Tennessee-Kentucky State 
line, but excluding Red River . 

12 Barren River basin, Kentucky-Tennessee 412 

The Lower Cumberland River basin (including that part of the Green River basin 
in Tennessee) includes all or major parts of Cheatham, Davidson, Dickson, 
Macon, Montgomery, Robertson, Rutherford, Stewart, Sumner, Trousdale, William 
son, and Wilson Counties and minor parts of Cannon, Hickman, Houston, Jackson, 
and Smith Counties . A map of middle Tennessee which delineates the area 
drained by the Lower Cumberland River basin is shown in figure 5 . 
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Topography 

From the Caney Fork, the Cumberland River flows westward to Davidson County 
and then turns in a northwesterly direction to the Tennessee-Kentucky State 
line . This part of the Cumberland River Basin is in the Central Basin and the 
Western Highland Rim physiographic sections . The Central Basin is charac
terized by gently rolling to hilly terrain, with some nearly level areas, and 
by meandering, low-gradient streams . The Western Highland Rim is characterized 
by dissected, rolling terrain that is crossed by numerous streams (Miller, 
1974, p . 5) . Water-surface elevations o f the Cumberland River in the study 
area are controlled by three reservoirs, Barkley, Cheatham, and Old Hickory . 
The normal pool elevations of Barkley Reservoir are 359 .0 feet and 354.0 feet 
during the summer season and winter season, respectively . These elevations 
affect that part of the river between mile 30 .6 and mile 148 .7 . Cheatham 
Reservoir has a normal pool elevation of 385 feet, which would affect that part 
of the river between mile 148 .7 and mile 216 .2 . The normal pool elevation of 
Old Hickory Reservoir is 445 .0 feet, which affects that part of the river 
between mile 216 .2 and mile 313 .5 . Major streams and tributaries draining this 
basin include : 

Harpe th River . Jones Creek, South Harpeth River, Turnbull Creek, and West 
Harpeth River . 

Stones River . East Fork Stones River, Fall Creek, Hurricane Creek, 
Stewart Creek, Suggs Creek, and West Fork Stones River . 

Cumberland River Minor Tributaries . Barton, Bear, Big Elk, Cedar, Drake, 
Goose, Johnson, Long, Mill, Peyton, Round Lick, Saline, Sams, Spencer, 
Spring, Station Camp, Sycamore, and Yellow Creeks . 

The elevation in this basin generally ranges from 350 to over 2,000 feet above 
sea level . The maximum elevation is 2,092 feet atop Short Mountain, which is 
an erosional remnant of the Cumberland Plateau, in Cannon County . 

Approximately 18 percent of the Green River basin is located in Tennessee . The 
headwaters of several creeks are in this part of the basin . All flow is to 
the north through hilly terrain into Kentucky . Elevations of the basin range 
from about 1,060 feet at the basin divide to 610 feet above sea level at the 
Kentucky-Tennessee State line . Streams draining this basin include West Fork 
Drakes Creek, Salt Lick Creek, and its tributary, Long Fork . 

Hydrology 

Surface Water 

Surface- and ground-water resources in this basin are replenished by ample 
rainfall whose long-term (1941-70) average downstream from Carthage equals 
48 .51 inches . From 1970-79, average annual precipitation below Carthage 
equaled 55 .20 inches with a low o f 45 .02 inches in 1971 and a high o f 69-86 
inches in 1979. Average precipitation data for watershed subdivisions of the 
Lower Cumberland basin during the 1970-79 time period are summarized in table 5 
(Corps of Engineers, Nashville, District, unpublished data) . Annual (1979) 



Table 5 .--Precipitation data by watershed subdivision for the period 1970-79, 
Lower Cumberland River basin 

Precipitation (inches) 

Watershed description High Year Low Year 10-year average 

Cumberland River from 73 .21 1979 46 .45 1976 58 .78 
Ca rthage to Hunters Point . 

Cumberland River from Hunters 67 .97 1979 46.11 1976 56.59 
Point to Old Hickory Dam . 

Stones River upstream from 69 .79 1973 46 .65 1976 57.26 
J . Perc y Priest Dam . 

Cumberland River from Old 69 .24 1979 39 .22 1971 54.32 
Hickory Dam to Nashville . 

Cumberland River from Nash 71 .25 1979 42 .76 1971 55 .98 
ville to Cheatham Dam. 

Harpeth River upstream from 74 .14 1979 44 .38 1971 57 .58 
Kingston Springs . 

Cumberland River from 67 .79 1979 41 .68 1976 52 .43 
Cheatham Dam to Clarksville . 

Cumberland River from 67 .64 1979 45 .09 1978 53.50 
Clarksville to Dover . 

Red River upstream from Port Royal 73 .34 1979 41 .60 1971 53.83 

Cumberland River from 66 .46 1979 40 .90 1971 51 .77 
Dover to Barkley Dam. 



and long-term (1941-70) precipitation data for selected rainfall stations in 
the basin are shown in table 6 (Department of Commerce, 1977 and 1979 ; and 
Water Information Center, 1974) . 

Generally, the months of August, September, and October are the driest months 
in the Lower Cumberland River basin . During these months, average rainfall 
varies from 2 .50 to 3 :59 inches . Throughout the rest of the year, rainfall 
varies from 3 .62 to 5 .28 inches with March having the highest rainfall . 
Analysis of long-term precipitation records for the 1941-70 time period for 
selected rainfall stations (Clarksville, Dover, and Nashville) indicate that, 
in general, the months of August, September, and October are the driest with 
rainfall ranging from 2 .16 to 3 .49 inches . During the remaining months, 
rainfall varies from 3 .38 to 5 .35 inches with the most rain falling in March . 

Average annual runoff in this basin usually ranges from 18 to 28 inches . 
Average discharge data for selected hydrologic data stations in the Lower 
Cumberland River basin is shown in table 7 . Most of this runoff occurs during 
the winter and spring months . 

Major Reservoirs 

Major reservoirs located in the basin and their total storage in acre-feet at 
normal minimum pool are Old Hickory (356,600), J . Percy Priest (268,000), 
Ch eatham Lake (84, 100) , and Lake Bark Iey (339,200) . Detailed information 
describing the reservoirs' location and operation pattern follows : 

Cheatham Reservoir 

Location and drainage area . --Cheatham Reservoir is formed by Cheatham Dam 
which is located on the Cumberland River at river mile 148 .7 . Cheatham Dam 
controls 14,159 mil o f drainage area . 

Ref erence period .--1959-82 . 

Reservoir discharge (minimum daily average discharge) . --During the refer
ence period, the minimum daily average discharge ranged from a low of 600 
ft3 /s in 1960 to a high of 4,530 ft3 /s in 1961 . 

Average- number o f days o f zero f lo w .--None . 

Existing agreements regard ing reservoir relea ses .--None . 

J . Percy Priest Reservoir 

Location and drainage area . --J . Percy Priest Reservoir is formed by 
J . Percy Priest Dam which is located on the Stones River at river mile 6 .8 in 
Davidson County . 

Reference period .--1970-82 . 

Reservoir discharge (minimum daily average flow) . --During the reference 
period, minimum daily average discharge from J . Percy Priest Dam was zero for 
each year. 
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Table 6 .--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Lower Cumberland River basin 

Elevation 1979 Long-term annual 
above sea level Period of Precipitation precipitation 

Station location Station owner (feet) - - - record (years) (inches) (inches) 

Clarksville NWS 382 120 a 68 .44 47.50 
Dover NWS 475 87 a 78.76 49.56 
Springfield NWS 745 47 a 74.68 46.98 
Kingston Springs NWS 448 37 72 .05 48 .78 
Dickson NWS 780 8 7 75 .55 50 .11 
Lafayette NWS 975 24 72.27 b 54.21 
Nashville NWS 580 42 70 .12 46 .00 
Portland sewage plant NWS 794 10 78.14 c 56.71 
Franklin NWS 655 100 78 .16 49 .59 

w
0 

Murfreesboro NWS 550 98 a 67 .51 49.59 

aEstimated . 

bPeriod of record only (1956-19) . 

CPeriod of record only (1962-63 and 1972-79) . 
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Table 7 .--Average discharge data for selected hydrologic data stations operated 
by the U .S . Geological Survey, Lower Cumberland River basin 

Station name Drainage 
Period 
of 

Average discharge 
Cubic feet 

and River area record Cubic feet Inches per second 
location (county) mile (square miles) (years) per s econd - per year per square mi le 

Cumberland River at 308.2 10,690 58 17,690 22 .46 1 .65 
Carthage (Smith) . 

Cumberland River downstream 212 .1 11,735 44 19,270 1 .64 
from Old Hickory (Davidson) . 

East Fork Stones River 45.6 39 .1 18 71 .2 24.73 1 .82 
at Woodbury (Cannon) . 

East Fork Stones River 15 .4 262 25 472 24 .46 1 .80 
near Lascassas (Rutherford) . 

West Fork Stones River 16 .1 165 7 304 25 .02 1 .84 
at Manson Pike, at 
Murfreesboro (Rutherford) . 

West Fork Stones River 10 .7 177 8 361 27.70 2 .04 
at Murfreesboro 
(Rutherford) . 

West Fork Stones River 6 .4 237 15 461 26 .42 1 .95 
near Smyrna (Rutherford) . 

Richland Creek at 3 .6 24.3 16 36 .6 20 .45 1 .51 
Charlotte Avenue, at 
Nashville (Davidson) . 

Sycamore Creek near 8 .6 97.2 19 146 20 .40 1 .50 
Ashland City (Cheatham) . 

Harpeth River at 88 .1 191 6 368 26 .16 1 .93 
Franklin (Williamson) . 
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Table 7 .--Average discharge data for selected hydrologic data stations operated 
by the U .S . Geological Survey, Lower Cumberland River basin--Continued 

Period Average discharge 
Station name Drainage of Cubic feet 

and 
location (county) 

River 
mile 

area 
(square miles) 

record 
(years) 

Cubic feet 
per secon d 

Inches 
per year-

per second 
per square mile 

Harpeth River at 62 .1 408 60 5$4 19 .44 1 .43 
Bellevue (Davidson) . 

Harpeth River near 
Kingston Springs 

32 .4 681 56 990 19 .75 1 .45 

(Cheatham) . 

Cumberland River downstream 148 .4 14,163 26 24,080 1 .70 
from Cheatham Dam (Cheatham) . 

Sulphur Fork Red River 10 .2 186 42 251 18 .33 1 .35 
near Adams (Robertson) . 

Red River at Port 25.5 935 19 1,353 19 .65 1 .45 
Royal (Montgomery) . 

Yellow Creek near Shiloh 9 .0 124 23 190 20 .81 1 .53 
(Montgomery) . 
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Average number of days of zero f low . --From 1970-82, J . Percy Priest Dam 
has averaged about 138 days of zero discharge per year ranging from a low of 
72 days in 1975 to a high of 202 days in 1980 . Zero discharge days were most 
common during the months of June, July, August, and September . During the 
reference period there were 1,797 days of zero discharge and 126 instances of 
zero discharge for 3 or more consecutive days from J . Percy Priest Dam . The 
maximum number of consecutive days per year ranged from a low of 11 days in 
1975 to a high of 71 days in 1981 . 

Existing agreements regarding reservoir releases .--None . 

Old Hickory Reservoi r 

Location and drainage area . --Old Hickory Reservoir is formed by Old 
Hickory Dam which is located on the Cumberland River at river mile 216 .2 in 
Sumner County . Old Hickory Dam controls 11,673 mil of drainage area . 

Reference period . --1957-82 . 

Reservoir discharge (minimum daily average flow) . --During the reference 
period, minimum daily average discharge from Old Hickory Dam ranged from zero 
flow in 1957 to a high of about 4,300 ft3 /s i n 1960 . The average 1-day 
minimum discharge for the reference period was about 2,020 f t3 /s . 

Average number of days of zero flow .--From 1957-82, only 1 day of zero 
discharge has occurred at Old Hickory Dam . This was on November 11, 1957 . 

Existing agreements regarding reservoir releases . --Although no formal 
agreement exists regarding reservoir releases, the Corps of Engineers main
tains a minimum daily average flow of 1,000 ft3 /s past Nashville for 
water-quality control . 

Ground Water 

The Lower Cumberland River basin lies within two physiographic sections, each 
with characteristic rocks and ground-water resources . The southeastern half 
of the basin is within the Central Basin physiographic section where ground 
water occurs in solution-widened joints and bedding plane openings in the 
limestone bedrock . The clay-rich regolith is only about 6 feet thick and 
stores little, if any, water for recharging openings in the underlying bedrock. 

In the Central Basin, domestic supplies of 5 to 10 gal/min are obtained from 
wells drilled less than 200 feet into the bedrock . Most of the shallow, water-
bearing openings extend only a few hundred to a few thousand feet laterally 
and are no more than a fraction of an inch to a few inches high . Locally they 
may not exist and, consequently, a significant number of holes are dry or fail 
to obtain an adequate supply . In these situations and in the southern half of 
the Central Basin in the Lower Cumberland River basin, domestic supplies of 
potable, but highly mineralized water may be obtained from the Knox Dolomite 
at depths between 350 and 1,500 feet . Supplies greater than 100 gal/min and 
as much as 900 gal/min are available locally from the bedrock at depths less 
than 200 feet, but are difficult to locate . These large supplies appear to be 
associated with gaining reaches of streams, with fracture zones whose presence 
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is revealed by alinement of sinkholes, and with unusually coarse-grained o r 
fossil-fragmental limestone bedrock . In addition, supplies of 200 to 300 
gal/min are available from sand and gravel locally occurring near the base of 
the alluvium that fills the flood plain of the Cumberland River and its major 
tributaries (Rima and Mull, 1980) . 

Although the ground water is hard to very hard, it is suitable for drinking 
water use with only chlorination needed at a few locations . Locally, concen
trations o f iron and manganese, which can cause staining o f laundry and 
plumbing fixtures, occur in the water from the alluvium . 

The northwestern half of the Lower Cumberland River basin is within the High
land Rim physiographic section where ground water occurs in the thick, clay-
rich regolith as well as in solution openings in the underlying limestone, 
dolomite, and silicified-carbonate bedrock . Supplies of 5 to 10 gal/min for 
domestic use often are obtained by drilled wells either from rock rubble at 
the base of the regolith at about 80-foot depths or from a solution opening 
within the upper 100 feet of the bedrock . Dry holes are rare . Supplies of 50 
gal/min may be obtained from depths less than 200 feet from partly clay-filled 
solution openings in the Fort Payne Formation in those locations that are 
within a few miles of the Highland Rim escarpment where the Fort Payne is the 
shallowest bedrock capping the Rim (C . R . Burchett, written commun ., 1982) . 
In some places, supplies of 200 to 400 gal/min may be obtained from depths less 
than 200 feet from solution openings in interbedded coarse-grained and fine-
grained carbonate rock underlying thick regolith on uplands northwest of the 
outcrop of the Fort Payne Formation (M . W . Bradley, written commun ., 1982) . 
In addition, supplies of 300 to 500 gal/min are available from sand and gravel 
near the base o f the alluvium that fills the flood plains o f the Cumberland 
River and its major tributaries (Rima and Mull, 1980) . 

The ground water in the bedrock in the Highland Rim section of the Lower 
Cumberland River basin is hard to very hard but is suitable for drinking-water
use without treatment unless the water is obtained from openings below gypsum
horizons in the Fort Payne Formation. Water from these openings may contain 
greater than 1,000 mg/L of dissolved solids, mostly calcium and sulfate, as 
well as objectionable concentrations of iron and manganese (Burchett and 
others, 1982) . Excessive iron and manganese may also occur in water from the 
alluvium . 

Demogr aphy 

Historical (1970) and recent (1980) population and employment and per capita
personal income (1980) data for the county boundary approximation of the basin 
are summarized in table 8 . Counties included are Cannon, Cheatham, Davidson, 
Dickson, Macon, Montgomery, Robertson, Rutherford, Smith, Stewart, Sumner, 
Trousdale, Williamson, and Wilson . Urban and metropolitan centers in the basin 
and their 1980 census populations are Clarksville (54,777), Franklin (12,407),
Gallatin (17, 191) , Lafayette (3,808), Lebanon (11 ,872) , Murfreesboro (32,845),
Nashville (344,273), Portland (4,030) , and Red Boiling Springs (1,173) . 
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Table 8 .--County population, employment, and per capita personal income data, 
Lower Cumberland River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population - Employment income 1980 dollars 

County 
1970 1980 1970 1980 1970 1980 

Cannon 8,467 10,234 1,666 2,412 $4,524 $6,273 
Cheatham 13,199 21,616 2,665 4,281 5,872 6,322 
Davidson 447,877 477,811 229,217 292,849 8,176 10,018 
Dickson 21,977 30,037 5,717 7,283 5,950 6,698 
Macon 12,315 15,700 3,638 3,677 5,197 6,572 
Montgomery 
Robertson 

62,721 
29,102 

83,342 
37,021 

15,443 
6,271 

21,857 
9,123 

7,225 
6,065 

6,963 
7,275 

w Rutherford 59,428 84,058 18,237 26,388 6,014 7,159 
' Smith 12,509 14,935 3,023 5,237 5,089 6,363 

Stewart 7,319 8,665 4,044 2,814 5,632 6,080 
Sumner 56,266 85,790 11,794 19,493 6,642 7,115 
Trousdale 5,155 6,137 2,323 8,674 5,572 7,066 
Williamson 34,423 58,108 8,634 15,210 7,671 8,385 
Wilson 36,999 56,064 10,012 14,630 6,563 7,292 

Total 807,757 989,518 322,684 433,928 



Public and Self-Supplied Commercial and Industrial Water Users 

Presently, there is a total of 60 public, community water-supply facilities and 
three large, self-supplied commercial and industrial water users whose use 
exceeds 0 .1 Mgal/d in the Lower Cumberland River basin . Detailed inventories 
containing pertinent information and data relative to each community or self-
supplied user's source of water, average daily water use, source capacity, 
population served, treatment plant and storage capacities, and water supply 
quantity related problems are found in tables 3 and 4 of appendix I, respec
tively . Total water use or withdrawal for public and large, self-supplied 
commercial and industrial users in the basin equals about 160 .1 Mgal/d . The 
general location and water-supply source of all public and large, self-supplied 
commercial and industrial water users inventoried in the Lower Cumberland 
River basin are shown in figures 6 and 7, respectively . 

Figure 6--Explanation 

Site No . Facility name Site No . Facility name 

1 Woodbury WS 21 Springfield WS 
2 Ashland City WD 22 White House UD 
3 Pleasant View UD 23 Eagleville WD 
4 South Cheatham UD 24 Murfreesboro WD 
5 River Road UD 25 Smyrna WD 

6 Cumberland UD 26 Dover WD 
7 Harpeth Valley UD 27 Gallatin WD 
8 Nashville 28 Hendersonville UD 
9 Madison Suburban UD 29 Portland WS 
10 Old Hickory UD 30 Hartsville WD 

11 Harpeth UD 31 College Grove UD 
12 Tu rnbu l l UD 3 2 Franklin WD 
13 Van Leer WS 33 Nolensville UD 
14 Erin WD 34 Lebanon WD 
15 Tennessee Ridge WS 35 Watertown WS 

16 Clarksville WD 36 West Wilson UD 
17 Adams-Cedar Hill UD 37 Red Boiling Springs WS 
18 Greenbrier WS 38 La fayette 
19 Mill Creek Heights UD 
20 Or l inda WS 

Public water systems currently serve about 815,000 or about 82 percent of 
the basin's 1980 population. Total water use or withdrawal for public 
purposes averages about 119 .6 Mgal/d of which 115 .8 Mgal/d or 97 percent is 
withdrawn from surface-water sources and 3 .8 Mgal/d or 3 percent from 
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Figure 6 .--Public water-supply facilities, Lower Cumberland River basin . 



Figure 7--Explanation 

Site No . Facility name 

1 E . I . DuPont De Nemours and Co ., Inc . 
2 Ford Motor Co ., Inc . 
3 Jersey Miniere Zinc Co . 

ground-water sources . Major public water-supply facilities whose average 
daily use exceeds 1 .0 Mgal/d include the following: 

Facility Average water 
name use (Mgal/d) 

Cumberland UD 1 .510 
Harpeth Valley UD 3 .500 
Nashville WD 65 .000 
Madison Suburban UD 7 .500 
Turnbull UD 1 .250 
Clarksville WD 10 .000 
Springfield WS 1 .840 
White House UD 2 .863 
Murfreesboro WD 5 .500 
Smyrna WD 1 .533 
Gallatin WD 3 .646 
He ndersonvi l le UD 3 .000 
Franklin WD 2 .378 
Lebanon WD 3 .470 
West Wilson UD 1 .300 

Together, these systems account for about 96 percent of the total water use 
for public purposes . 

Self-supplied commercial and industrial users currently use or withdraw about 
40 .5 Mgal/d, all of which is obtained from surface-water sources . The only 
major self-supplied users are E . I . DuPont De Nemours and Company (26 .736 
Mga l/d) and Ford Motor Co . (13 .000 Mga 1/d) in Davidson County and Jersey 
Miniere Zinc Co . (0.800 Mgal/d) in Montgomery County . The total consumptive 
use of these three companies is about 3 .776 Mgal/d . 

Summarized below is a list of the specific water-supply problems experienced 
in the basin during the period surveyed . The number in parentheses following 
each identified problem indicates the number of communities or self-supplied 
water users who are now or have experienced this problem in the past . Note, 
these are not listed in order of frequency of occurrence or overall severity . 

Inadequate treatment capacity . (1) 
Occasional turbidity problems following heavy rainfall or during periods of 
flooding . (5) 
Periodic water-supply shortage during extended drought . (3) 
Clogging of water-supply intake facilities during fall of year . (1)
Occasional taste or odor problems . (2) 
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Figure 7 .--S elf -supplied commercial and industrial water users, Lower Cumberland River basin . 



Water-Suppler- Adequacy Analysis 

The Lower Cumberland River basin covers 5,599 mil (3,320,000 acres) of 
land and water area . This basin's surface- and ground-water resources are 
replenished by substantial rainfall whose long-term (1941-70) average below 
Carthage equals 48 .51 inches . Average annual runoff generally ranges from 
18 to 28 inches with the heaviest runoff occurring in the vicinity of 
Murfreesboro . The driest months of the year are usually August, September, 
and October with March being the wettest month. 

Total present water use or withdrawal for public and large self-supplied 
commercial and industrial purposes in the Lower Cumberland River basin 
amounts to approximately 160 .1 Mgal/d . Of this amount, public water systems 
use about 119 .6 Mgal/d, of which about 115 .8 Mgal/d or 97 percent is with
drawn from surface -water sources and 3 .8 Mgal/d or 3 percent from ground
water sources . Self-supplied commercial and industrial users use about 40 .5 
Mgal/d, all of which is obtained from surface-water sources . 

Generally, the basin's public water-supply systems, particularly those served 
by surface-water sources, are found to be adequate in quantity to meet the 
basin's present needs . However, three systems (Harpeth, Red Boiling Springs,
and Van Leer) that use springs as their primary water source have experienced 
shortages during dry periods . Several communities or systems (including 
College Grove ) Eagleville, Franklin, Lafayette, Mill Creek Heights, Nolens
ville, Or linda, River Road, Tennessee Ridge, Watertown, and Woodbury) are 
presently using ground-water sources of unknown capacity . Three systems 
(Franklin, Murfreesboro, and Portland) obtain their supplies from surface-
water sources which are inadequate to meet the total demands of the systems 
at times . However, these systems have other sources of supply . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequte or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's 
water resources are subject to contamination from a variety of sources ; 
existing and pending Federal, State, and local statutes relative to water-
quality protection and maintenance or improvement should ensure that current 
water quality will be maintained with little, if any, future degradation of 
the basin's water resources . Potential sources of contamination include 
(1) leachate from municipal and industrial water disposal facilities and 
septic tank systems ; (2) agricultural pollution from fertilizers, pesticides
and herbicides, and livestock wastes ; and (3) runoff from surface mine lands 
and quarries . 

Although there are periods of extended drought which cause seasonal water 
table declines and periodic local problems with adequate ground-water 
supplies, observatiorrwell data indicate there are no long-term, regional 
water table declines . Periodic local problems associated with a decline in 
an area's water table are caused by excessive withdrawals . To alleviate 
this problem, optimum ground-water withdrawal rates should be determined 
during the initial test pumping o f the source . 



UPPER CUMBERLAND RIVER BASIN 

Basin Descript ion 

The Tennessee part of the Upper Cumberland River basin covers 5,505 mil of 
land and water area and consists of all or parts of the following tributary 
basins as delineated by the U .S . Geological Survey and the Tennessee Depart
ment of Water Management in 1982 . 

Tributary Tennessee 
basin No . 
(fig . 8) 

Basin 
description 

drainage area 
(square miles) 

1 Clear Fork and Jellico Creek from head 318 
waters to Tennessee-Kentucky State line . 

2A New River and Clear Fork from headwaters 679 
t o confluence . 

2B South Fork Cumberland River from confluence 299 
New River and Clear Fork t o Tennessee-
Kentucky State line . 

3A East and West Forks Obey River from head- 413 
waters t o mouth . 

3B Obey River from confluence of East and 369 
West Forks to Tennessee-Kentucky State line . 

4A Cumberland River and minor tributaries from 795 
below the Obey River to above Caney Fork . 

4B Cumberland River and minor tributaries between 33 
the Tennessee-Kentucky State line and the Obey 
River. 

5A Caney Fork above Great Falls Dam, excluding 885 
Collins River . 

5B Collins River 791 

5C Caney Fork from Great Falls Dam to mouth 909 

47 Yellow Creek above Tennessee-Kentucky 14 
State line . 

The Upper Cumberland River basin includes all or major parts of Cannon, Clay,
DeKaIb, Fentress, Grundy, Jackson, Overton, Pickett, Putnam, Van Buren, 
Warren, and White Counties and minor parts of Anderson, Bledsoe, Campbell, 
Claiborne, Coffee, Cumberland, Macon, Morgan, Sequatchie, Smith, and Wilson 
Counties . A map of the northeast part of the Cumberland River basin which 
delineates the area drained by the Upper Cumberland River basin in Tennessee 
i s shown i n figure 8 . 



Base from U .S . Geological Survey
State base map, 1973 

Figure 8.--Upper Cumberland River basin . 
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The Cumberland River originates in Harlan County, Ky . , at the confluence of 
the Clover Fork and Poor Fork at a point 694 .2 miles above its mouth . The 
Upper Cumberland River basin in Tennessee includes 14 mil of the Yellow 
Creek basin and that part of the Cumberland River from the Tennessee-Kentucky 
State line at river mile 385.5 to the mouth of and including the Caney Fork 
River at river mile 309 .2 . 

Topography 

From the Tennessee-Kentucky State line, the Cumberland River flows in a 
southwesterly direction through an area of steep hills which are about 70 
percent forested . Elevations of the drainage basin range from about 450 feet 
at the mouth of the Caney Fork to about 3,500 feet above sea level atop Cross 
Mountain on the Anderson-Campbell County line . Water-surface elevations from 
the Caney Fork to the Tennessee-Kentucky State line are controlled by two 
reservoirs, Old Hickory and Cordell Hull . The normal pool elevation of Old 
Hickory Reservoir is 445 feet above sea level, which would affect that part of 
the river from mile 309 .2 to mile 313 .5 . Cordell Hull Reservoir has normal 
summer season and winter season pool elevations of 504.0 feet and 501 .0 feet 
above sea level, respectively . These elevations affect that part of the river 
between river miles 313 .5 and 385 .5 . Major tributaries to the Cumberland 
River include the Caney Fork, Obey River, and Roaring River . 

Major streams and tributaries draining this basin include : 

Obe y River . East Fork Obey River, West Fork Obey River, and Wolf River . 

Caney Fork . Bee Creek, Ca lfkiller River, Cane Creek, Collins River, 
Falling Water River, Indian Creek, Laurel Creek, Pine Creek, Rocky River, 
Sink Creek, and Smith Fork . 

Roaring River . Blackburn Fork, Flat Creek, and Spring Creek. 

Cumberland River Minor Tributaries . Defeated, Flynn, Jennings, Martin, 
and Mill Creeks . 

Hy drology 

Surface Water 

Surface- and ground-water resources in this part of the basin are fed by ample 
rainfall whose long-term (1941-70) average equals 53 .13 inches . From 1970-79, 
the average precipitation equaled 57 .73 inches ranging from a low of 46 .16 
inches in 1978 to a high of 69 .84 inches in 1973 . A summary of average precip
itation data (Corps of Engineers, unpublished data) for the basin's watershed 
subdivisions during the period from 1970 to 1979 is presented in table 9 . 
Precipitation data for 1979 and for the period 1941-70 for selected NWS rain
fall stations (Department of Commerce 1977 and 1979, Water Information Center, 
1974) in the Upper Cumberland River basin are presented in table 10 . 



Table 9 .--Precipitation data by watershed subdivision for the period 1910-79a, 
Upper Cumberland River basin 

Precipitation (inches) 

Watershed descr iption High Year Low Year 10-year average 

Cumberland River upstream 64 .16 1972 46 .36 1976 54 .82 
from Wolf Creek Dam. 

Cumberland River from 67 .01 1979 48.24 1971 57 .36 
Wolf Creek Dam to Celina . 

Cumberland River upstream 67 .86 1979 47 .44 1970 58.57 
from Dale Hollow Dam . 

Cumberland River from 70 .76 1979 47 .53 1976 58.65 
Celina to Cordell Hull Dam . 

Cumberland River from 73 .91 1979 46.95 1976 59.55 
Cordell Hull Dam to Carthage . 

Caney Fork River above 69 .84 1973 46.16 1978 57.44 
Center Hill Dam. 

a Precipitation data were obtained from the U .S . Army Corps of Engineers . 



Table 10 .--Precipitation data for 1979 and for the period 1941-70 for selected 
rainfall stations, Upper Cumberland River basin 

Elevation 1979 Long-term annual 

Station location Station owner 
above sea level 

(feet) 
Period of 

record (year s) 
Precipitation 

(inches) 
precipitation 

(inches) 

Sparta NWS 950 39 a 66 .43 53 .56 

McMinnville NWS 940 99 59 .39 52 .96 

Celina NWS 550 31 71 .02 50 .91 

Allardt NWS 1,672 31 64 .07 55 .10 

a Estimated . 
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In the Upper Cumberland River basin, the months of August, September, and 
October generally have the least rainfall during the year . The average rain
fall over the basin ranges from 2 .57 inches in October to 3 .77 inches in 
September . During the remainder of the year, the average rainfall over the 
basin ranges from 3 .97 to 5 .57 inches with March having the greatest rainfall . 
Analysis of long-term precipitation records for the period 1941 to 1970 for 
selected rainfall stations at Celina, Crossville, and McMinnville indicate the 
driest months of the year generally are August, September, and October with 
precipitation ranging from 2 .49 to 4 .09 inches . During the rest of the year, 
monthly precipitation ranged from 3 .65 to 6 .08 inches with January, February, 
and March being the wettest months . 

Average annual runoff in this basin generally ranges from 19 to 39 inches . 
Most of this runoff occurs during the winter and spring months . Average 
discharge data for selected hydrologic data stations in the Upper Cumberland 
River basin is shown in table 11 . 

Major Reservoirs 

Major reservoirs located in the basin and their total storage in acre-feet at 
normal minimum pool are Dale Hollow (857,000) , Cordell Hull (204,800) , Great 
Falls (2,980), and Center Hill (837,400) . Detailed information describing the 
reservoirs' location and operation pattern follows : 

Center Hill Reservoir 

Location and drainage area . --Center Hill Reservoir is formed by Center 
Hill Dam which is located on the Caney Fork at river mile 26 .6 in DeKalb 
County . Center Hill Dam controls 2,174 mil o f drainage area . 

Reference period .--1951-82 . 

_Reservior discharge (minimum daily average flow) . --During the reference 
period, minimum daily average discharge at Center Hill Dam was zero in each 
year . 

Average number of days of zero flow . --From 1951-82, Center Hill Dam has 
averaged about 46 days of zero discharge per year ranging from a low of 19 days 
in 1975 and 1979 t o a high o f 144 days i n 1952 . Zero discharge days were most 
common during the months of July, August, September, and October . During the 
reference period there were 80 instances of zero discharge for 3 or more conse
cutive days from Center Hill Dam . In six of these instances, consecutive days 
of zero discharge from Center Hill Dam ranged from a low of 7 days in 1956 and 
1966 to a high of 16 days in 1952 . 

Existing agreements regarding reservoir releases . --Although no formal 
agreement exists, the Corps of Engineers releases discharge from at least one 
turbine unit for a minimum of 1 hour within any 48 hour period to maintain fish 
life below the dam between June 1 and November 30 . 
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Table 11 .--Average discharge data for selected hydrologic data stations operated 
by the U .S . Geological Survey, Upper Cumberland River basin 

Period Average discharge 
Station name Drainage of Cubic feet 

and River area record Cubic feet Inches per second 
location (county) mile (square miles) (years) - - per second per year per square mile 

Bills Branch near 0 .7 0 .67 5 1 .91 38.71 2 .85 
Hembree (Scott) . 

New River at New 8.6 382 46 745 26 .48 1 .95 
River (Scott) . 

Clear Fork near Robbins 3 .7 272 46 473 23.62 1 .74 
(Scott) . 

East Fork Obey River 12 .7 202 38 424 28.51 2 .10 
near Jamestown (Fentress) . 

West Fork Obey River 8 .0 115 30 160 18 .89 1 .39 
near Alpine (Overton) . 

Wolf River near 26 .2 106 38 192 24.60 1 .81 
Byrdstown (Pickett) . 

Cumberland River 380 .8 7,307 58 11,800 21 .93 1 .61 
at Celina (Clay) . 

Roaring River upstream from 9 .1 210 6 31.5' 20 .37 1 .50 
Gainesboro (Jackson) . 

Collins River near 19 .5 640 56 1,178 25 .00 1 .84 
McMinnville (Warren) . 

Caney Fork near 90 .3 1,678 66 3,218 26.04 1 .92 
Rock Island (White) . 
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Cordell Hull Reservoir 

Location and drainage area . --Cordell Hull Reservoir is formed by Cordell 
Hull Dam which is located on the Cumberland River at river mile 313 .5 in Smith 
County . Cordell Hull Dam controls 8,095 mil of drainage area . 

Reference period .--1974-82 . 

Reservoir discharge (minimum daily average flow) . --During the reference 
period, minimum daily average discharge from Cordell Hull Dam ranged from no 
flow in 1980 to a high of about 3,080 f t3 /s in 1982 . The average 1-day 
minimum discharge for the reference period was about 1, 130 f t3 /s . 

Average number of days of zero flow .--From 1974-82 only 1 day of zero 
discharge has occurred a t Cordel l Hull Dam. This was on November 2, 1980 . 

Exi s tingagreements regarding- reservoir releases .--None . 

Dale Hollow Reservoir 

Location and drainage area . --Dale Hollow Reservoir is formed by Dale 
Hollow Dam which is located on the Obey River at river mile 7 .3 in Clay 
County . Dale Hollow Dam controls 936 mi2 of drainage area . 

Reference Period .--1946-82 . 

Reservoir discharge (minimum daily average flow) .--During the reference 
period, minimum daily average discharge was zero discharge for 21 years 
(1946-66) . From 1967-82, the minimum daily average discharge ranged from a 
low of 6 ft3 /s in 1968 to a high of 18 ft3 /s in 1973-75 . 

Average number of days of zero flow . --From 1946-66, Dale Hollow Dam has 
averaged about 100 days of zero flow per year ranging from a low of 36 days in 
1949 to a high of 275 days in 1948 . From 1967-82, there were 298 days of no 
discharge through the turbines ; however, water was released through the gates 
to supply a fish hatchery below the dam . These no-discharge days ranged from 
a low of 1 day in 1972 and 1981 to a high of 63 days in "1978 . 

Existing agreements regarding reservoir releases . --Although no formal 
agreement exists regarding reservoir releases, the Corps of Engineers 
maintains a minimum of one turbine unit of discharge for at least 1 hour 
within any 48 hour period to maintain fish life below the dam between June 1 
and November 30 . 

Ground Water 

The Upper Cumberland River basin lies within three physiographic provinces 
each with characteristic rocks and ground-water resources . 

The eastern third of the basin is within the Cumberland Plateau physiographic 
province where ground water occurs in weathered fractures and bedding-plane 
openings in the sandstones that are interbedded with siltstone, shale and 

4 8 
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coal . The sandy regolith (soil and weathered rock) is thin and stores very 
little water for recharging the waterbearing openings in the rock below . 
Supplies of 5 to 10 gal/min for domestic use are obtained from small springs 
and from dug wells in the regolith and shallow drilled wells (less than 150 
feet deep) in the rock . The shallow water-bearing openings do not have great 
lateral extent and, consequently, a significant number of holes are dry or 
fail t o obtain an adequate supply a t times . Supplies o f greater than 100 
gal/min are available but difficult to locate . Wells with large yields seem 
to be associated either with unusual fracturing or faulting of the rock or 
with valley locations where the rocks have been arched upward by the removal 
o f overlying rock and by stress o f the weight o f the rocks in the adjacent
valley walls . This phenomenon is known as stress relief (Wyrick and Borchers, 
1981, p . 12) . Oil exploration wells in the northeastern corner of the Upper 
Cumberland River basin in Tennessee frequently obtain 50 gal/min of water from 
sandstones where the sandstone-shale section is at least 600 feet thick, and 
occasionally obtain 500 gal/min . The availability of these large supplies 
rarely can be determined without a detailed geologic and hydrologic investi
gation and test drilling at any site in question . 

The average rate of ground-water recharge in the Tennessee Region is about 0 .5 
(Mgal/d)/mil of drainage area (Zurawski, 1978, p . L5) . Part of the Cumber
land Plateau is in the Tennessee Region ; and based on hydrograph separations
for six stations in the Region, the recharge rate for the Cumberland Plateau 
would range from 0 .43 to 0 .66 (Mgal/d)/mil . 

Ground water in the Cumberland Plateau is soft to moderately hard with rela
tively low dissolved solids concentrations compared to ground water in the 
other physiographic sections . It often requires no more than chlorination to 
make it suitable for public supply; however, iron and manganese concentrations 
frequently are high enough to stain laundry and plumbing fixtures . Only a 
tenth as much iron and manganese occur in the sandstones deeper than 300 feet 
compared to the shallower sandstones (Wilson, 1965) . 

The middle third of the Upper Cumberland River basin is within the Highland
Rim physiographic section where ground water occurs in the thick regolith as 
well as in solution openings in the interbedded carbonate and silicified 
carbonate bedrock . Domestic supplies of 5 to 10 gal/min are obtained almost 
everywhere from dug wells in the regolith where it is thicker than 50 feet or 
from drilled wells penetrating waterbearing openings in the upper 50 to 100 
feet of the* bedrock . Dry holes are rare . Supplies of 100 to 500 gal/min are 
locally available where the regolith is at least 100 feet thick, and the base 
of the regolith contains coarse rock rubble weathered from the coarser-grained, 
silicified carbonate bedrock . The availability of these large supplies cannot 
be determined without test drilling and aquifer testing locally . However, 
there are many areas in which large supplies are simply not available . Based 
on computations of hydrograph separations for Buffalo River near Lobelville, 
Tenn . (1968 water year), the recharge rate for the Highland Rim ranges from 
0 .54 to 0 .76 (Mgal/d)/mil . 

The water from the regolith in the Highland Rim may be soft and may be so 
corrosive as to corrode steel well casing and pumping equipment . Water from 
the bedrock is moderately hard to hard with local iron and manganese staining
problems . 

4 9
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The western third of the Upper Cumberland River basin is within the Central 
Basin physiographic section where ground water occurs in solution-widened 
joints and bedding planes in the limestone bedrock . The clay-rich regolith is 
thin and stores little if any water for recharging openings in the underlying 
bedrock. Supplies of 5 to 10 gal/min for domestic use are obtained from small 
springs and from wells drilled to depths of about 100 feet below the top of 
the bedrock . The water-bearing openings in the rock are often only a fraction 
of an inch to a couple of inches high, rarely occur at depths greater than 100 
feet in this area, and commonly extend laterally only a few hundred feet t o a 
few thousand feet . Consequently, many holes are dry or fail to yield an 
adequate supply . Supplies of greater than 50 gal/min are available near major 
streams, but are rarely located without detailed geologic and streamflow data 
derived from a careful survey of changes in streamflow and geology from one 
stream reach to another . Based on computations of hydrograph separations for 
Wartrace Creek at Bell Buckle, Tenn . (1968 water year) , the recharge rate for 
the Central Basin was found to range from 0 .47 to 0 .73 (Mgal/d)/mil . 

The ground water in the Central Basin is hard to very hard . Depending upon 
the degree of interconnection with local streams, the water may remain clear 
and bacteria-free at all times, or may become turbid and contain measurable 
bacteria following heavy rainfall . In most cases, the water is suitable for 
drinking water use without treatment . 

Demography 

Historical (1970) and recent (1980) population and employment and per capita 
personal income (1980) data for the county boundary approximation of the basin 
are summarized in table 12 . Counties included are Clay, DeKalb, Fentress, 
Grundy, Jackson, Overton, Pickett, Putnam, Scott, Van Buren, Warren, and White . 
Urban and metropolitan centers in the basin and their 1980 populations are 
Cookeville (20,535) , Gainesboro (1, 119), Jamestown (2,364) , Livingston (3,372) , 
McMinnville (10,683), Oneida (3,717), and Sparta (4,864) . 

Public and Self-Supplied - Commercial and Industrial Water Users 

Currently, there are a total of 48 public, community water-supply facilities 
and one large, self-supplied industrial water user whose use exceeds 0 .1 Mgal/d 
in the Upper Cumberland basin . Detailed inventories containing pertinent 
information and data relative to each community or self-supplied user's source 
of water, average daily water use, source capacity, population served, treat
ment plant and storage capacities, and water-supply quantity-related problems 
are found in tables 5 and 6 of appendix I, respectively . Total water use or 
withdrawal for public and large, self-supplied commercial and industrial users 
in the basin equals about 19 .2 Mga l/d . The general location and water-supply 
source of all public and large, self-supplied commercial and industrial water 
users inventoried in the Upper Cumberland River basin are shown in figures 9 
and 10, respectively . 

Public water systems currently serve about 162,000 or about 79 percent of the 
basin's 1980 population. Total water use or withdrawal for public purposes 
averages about 18 .4 Mgal/d of which 18 .3 Mgal/d or 99 percent is withdrawn 
from surface-water sources and 0 .1 Mga l/d or 1 percent from ground-water 
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Table 12 .--County population, employment, and per capita personal income data, 
Upper Cumberland River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population Employment income 1980 dollars 

County 
1970 1980 1970 1980 1970 1980 

Clay 
DeKalb 

6,624 
11,151 

7,676 
13,589 

1,096 
3,332 

1,809 
3,727 

$3,559 
5,201 

$4,873 
6,145 

Fentress 12,593 14,826 2,987 3,982 3,724 4,215 
Grundy 
Jackson 

10,631 
8,141 

13,787 
9,398 

1,729 
1,603 

2,199 
1,844 

4,197 
4,042 

4,758 
4,572 

Overton 14,866 17,575 3,561 3,645 3,938 4,731 
Pickett 3,774 4,358 972 932 3,824 4,080 
Putnam 35,487 47,690 12,028 18,309 5,186 6,405 
Scott 14,762 19,259 3,476 4,878 3,826 5,191 
Van Buren 3,758 4,728 814 907 3,514 3,892 
Warren 26,972 32,653 11,277 13,129 6,001 6,783 
White 16,329 19,567 4,636 5,682 5,144 5,391 

Total 165,088 205,106 47,511 61,043 
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Figure 9--Explanation 

Site No . Facility name 

1 Je llico WD 
2 Celina WS 
3 Dowel ltowtr-Liberty UD 
4 Smithville WS 
5 Jamestown WD 

6 Gainesboro WD 
7 Livingston WD 
8 Byrds town WD 
9 Cookeville WD 

10 Monterey WD 

11 Oneida Water 
and Sewer Commission 

12 Ca rthag e WD 
13 Smith UD 
14 Spencer UD 
15 Taft Youth Center WD 

16 McMinnville WD 
17 Bon de Croft UD 
18 Sparta WS 

sources . Major public water-supply facilities whose average daily use exceeds 
1 .0 Mga l/d include the following : 

Facility Average water 
name use (Mgal/d) 

Co okevil le WD 6 .500 
Oneida Water and Sewer Commission 1 .000 
McMinnville WD 2 .850 
Sparta 2 .000 

Together, these systems account for about 67 percent of the total water use 
for public purposes . 

Self-supplied commercial and industrial users currently use or withdraw about 
0 .8 Mga l/d all of which is obtained from surface-water sources . This water is 
used by Jersey Miniere Zinc Co . which is the only large self-supplied user in 
the basin . 

Summarized below is a list of the specific water-supply problems experienced
in the basin during the period surveyed . The number in parentheses following
each identified problem indicates the number of communities or self-supplied 
water users who are now or have experienced this problem in the past . Note, 
these are not listed in order of frequency of occurrence or overall severity . 

o Periodic water-supply shortage during extended droughts . (7) 
o Occasional water-quality problems . (1) 

5 2 
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Figure 9 .--Public water-supply facilities, Upper Cumberland River basin . 
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Figure 10--Explanation 

Site No . Facility name 

1 Jersey Miniere Zinc Co . 

Occasional flooding problem . (3) 
Occasional turbidity problem following heavy rainfall . (2) 
Problem with algae in summer months . (1) 

" Inadequate treatment capacity a t times . (1) 
Inadequate storage capacity . (2) 
Occasional loss of pressure due to leaks . (1) 
Occasional odor problem . (1) 

Water-Suppler- Ad e~uacy Analysis 

The Upper Cumberland River basin covers 5,505 mil (3,514,000 acres) of land 
and water area . This basin's surface- and ground-water resources are replen
ished by substantial rainfall whose long-term (1941-70) average equals 53 .13 
inches . Average annual runoff generally ranges from 19 to 39 inches with 
the heaviest runoff occurring in the Caney Fork basin and along the northern 
boundary of the State in Scott and Fentress Counties . The driest months of 
the year are generally August, September, and October with January, 
February, and March being the wettest months . 

Total average daily water use or withdrawal for public and large, self-
supplied commercial and industrial water users in the Upper Cumberland River 
basin equals approximately 19 .2 Mgal/d . Of that amount, about 18 .4 Mgal/d 
are withdrawn for public water-supply purposes with 18 .3 Mgal/d or 99 percent 
coming from surface-water sources and 0 .1 Mgal/d or 1 percent from ground
water sources . Self-supplied water users withdraw approximately 0 .8 Mgal/d
from surface-water sources . Jersey Miniere Zinc Co . a t Elmwood is the only 
large self-supplied water user in the basin (0 .8 Mgal/d) . Consumptive water 
use is about 0 .007 Mgal/d . 

Most of the basin's public water-supply systems have an adequate source of 
supply . However, four systems (Jellico WD, Monterey WD, Spencer UD, and 
Taft Youth Center WD) are located on small streams which have no flow at 
times during dry summers . The Oneida Water and Sewer Commission, which has 
an average water use o f 1 .000 Mgal/d i s supplied by a small stream and two 
wells and has storage facilities for 200 million gallons of untreated water 
(Howard H . Baker Lake), experiences water shortages during severe droughts . 
Two systems (Jamestown WD and Livingston WD) obtain water from streams whose 
minimum flows (3-day, 2 year) are less than their average daily use . How
ever, both systems have sufficient storage facilities for untreated water 
that they normally do not have shortage problems during severe droughts . 
Although the McMinnville WD has an adequate water supply, shortages occur 
during dry, hot summers because of inadequate treatment capacity . The 
Dowelltown-Liberty UD is presently using ground-water sources of unknown 
capacity . 
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.Figure 1 0 .--Self-supplied commercial and industrial water users, Upper Cumberland River basin 



Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's 
water resources are subject to contamination from a variety of sources ; 
existing and pending Federal, State, and local statutes relative to water-
quality protection and maintenance or improvement should ensure that current 
water quality will be maintained with little, if any, future degradation of 
the basin's water resources . Potential sources of contamination include 
(1) leachate from municipal and industrial water disposal facilities and 
septic tank systems ; (2) agricultural pollution from fertilizers, pesticides
and herbicides, and livestock wastes ; and (3) runoff from surface mine lands 
and quarries . 

Although there are periods of extended drought which cause seasonal water 
table declines and periodic local problems with adequate ground-water
supplies, observation-well data indicate there are no long-term, regional
water table declines . Periodic local problems associated with a decline in 
an area's water table are caused by excessive withdrawals . To alleviate 
this problem, optimum ground-water withdrawal rates should be determined 
during the 'initial test pumping o f the source . 
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DUCK-BUFFALO RIVER BASIN 

Basin Descriptio n 

The Duck-Buffalo River basin drains 3,500 mil of land and water area and 
consists of all or parts of the following tributary basins as delineated by 
the Geological Survey and Tennessee Department of Water Management in 1982. 

Tributary Tennessee 
basin No . Basin drainage area 
(fig . 11) description (square miles) 

34A Duck River headwaters to below Flat 481 
Creek 2 miles west of Shelbyville . 

34B Duck River from below Flat Creek 727 
to Columbia . 

34C Duck River from Columbia to Center- 840 
ville . 

34D Duck River from Centerville to its 688 
mouth excluding the Buffalo River . 

35 Buffalo River 764 

The Duck-Buffalo River basin encompasses all or major parts of Bedford, Coffee, 
Hickman, Lewis, Marshall, and Maury Counties and minor parts of Dickson, 
Humphreys, Lawrence, Perry, Rutherford, Wayne, and Williamson Counties . A map 
of the west-central Tennessee part of the Tennessee River basin which deline
ates the area drained by the Duck-Buffalo River basin is shown in figure 11 . 

Topography 

The Duck River originates on the western edge of the Cumberland Plateau in an 
area which is characterized by unusually level terrain and numerous swamplike 
areas . From its headwaters, the river flows generally westward through the 
basin's gently rolling to hilly terrain. While the main river gradients are 
relatively flat, the river is fed by somewhat steeper, meandering tributaries . 
The Buffalo River and western part of the Duck River basin are characterized 
by a dissected, rolling terrain that is crossed by numerous streams . Major 
streams and tributaries draining this basin include : 

Duck River . Beaverdam, Big Bigby, Big Swan, Blue, East Rock, Flat, Hurri
cane, Lick, Little Bigby, Rutherford, Sinking, Spring, Sugar, Thompson, 
Tumbling, and Wartrace Creeks . 

Buffalo River . Little Buffalo and Green Rivers plus Big O ppossum, Brush, 
Cane, Coon, Fortyweight, Grinders, Hurricane, Rockhouse, Sinking, Saw, 
Short, and Trace Creeks . 
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Average stream slopes in this basin range from 1 .59 f t/mi in the lower Duck 
River watershed between river miles 0 and 1313 to 1 .83 ft/mi in the upper water
shed between river miles 133 and 221 . The elevation in this basin generally 
ranges from 375 to 1,200 feet above sea level . The maximum elevation is about 
1,300 feet . 

Hy dro l ogy 

Surface Water 

Surface- and ground-water resources in this basin are replenished by ample 
rainfall whose long-term (1941-70) average equals 52 .01 inches . From 1970-79, 
average annual precipitation equaled 58.81 inches with a low of 47 .57 inches 
in 1978 and a high of 68 .48 inches in 1973 . Average precipitation data for 
watershed subdivisions of the Duck-Buffalo River basin during the 1970-79 time 
period are summarized in table 13 . Annual (1979) and long-term (1941-70) 
precipitation data for selected TVA, NWS, and private (Victor Chemical Works) 
rainfall stations in the basin are outlined in table 14 . 

Generally, the months of August, September, and October are the driest months 
in that part of the Tennessee River basin . During these months, average rain
fall varies from 2 .57 to 3 .54 inches . Throughout the rest of the year, rain
fall varies from 4 .05 to 5 .72 inches with March having the highest rainfall . 
Analysis of long-term precipitation records for the 1941-70 time period for 
selected rainfall stations (Lewisburg, Manchester, Pinewood, and Waynesboro) 
indicates that, in general, the months of August, September, and October are 
the driest with rainfall ranging from 2 .36 to 3 .80 inches . During the 
remaining months, rainfall varies from 3 .98 to 6 .12 inches with the most rain 
falling in January, February, and March . 

Average annual runoff in the Duck-Buffalo River basin ranges from about 21 to 
24 inches as one moves eastward across the basin . A summary of average 
discharge data for selected hydrologic data stations in the Duck-Buffalo River 
basin is presented in table 15 (U .S . Geological Survey, 1981) . The majority 
of this runoff occurs during the winter and spring months . 

Major Reservoirs 

This basin's only major existing reservoir is Normandy Reservoir which has a 
storage capacity of 66,600 acre-feet at normal minimum pool . Detailed infor
mation describing the location and operation pattern of Normandy Reservoir 
follows : 

No rmandy Reservoir 

Location and drainage area . --Normandy Reservoir is formed by Normandy Dam 
which is located on the Duck River at river mile 248 .6 in Coffee County . 
Normandy Dam controls 195 mil of drainage area . 

Reference Period .--1976-81 . 



Table 13 .--Precipitation data by watershed subdivision for the period 1970-79, 
Duck-Buffalo River basin 

Precip itation (inches) 

Watershed descriRt ion High Year Low Year 10-year average 

Duck River from Columbia to 75 .20 1979 44 .90 1971 58 .05 
the river's mouth . 

Duck River above Columbia 74 .60 1973 47 .60 1978 58.17 

Buffalo River upstream from 73 .90 1979 47 .40 1971 60 .77 
Lobelville . 



Table 14 .--Precipitation data for 1979 and for the period 1941-70 for selected rainfall stations, 
Duck-Buffalo River basin 

Station location Station owner 

Elevation 
above sea level 

(feet) 
Period of 

record (years) 

1979 
Precipitation 

(inches)-

Long-term annual 
precipitation 

(inches) 

Hohenwald TVA 975 92 79 .23 51 .57 
Waynesboro NWS 750 95 73 .63 54 .57 
Pinewood TVA 550 64 80 .32 48.78 
Dickson NWS 814 88 76 .11 50 .11 
Mt . Pleasant VCW 720 27 75 .91 53 .88 
Columbia TVA 620 41 63 .69 50 .08 
Neapolis TVA 720 28 74.46 53 .52 
Franklin NWS 670 91 11 .63 49 .59 
Cu lleoka TVA 675 13 73 .28 56 .17 
Lewisburg NWS 781 86 71 .16 52 .12 
Chapel Hill TVA 693 44 62 .59 50 .95 
Shelbyville NWS 785 29 63 .54 54 .52 
Normandy TVA 880 16 63 .03 56 .15 
Manchester TVA 1,060 30 51 .93 55 .58 



--

Table 15 .--Average discharge data for selected hydrologic data stations, 
Duck-Buffalo River basin 

Station name Drainage 
Period 

of 
Average discharge 

Cubic feet 
and 

location (county) 
River 
mi le-

area 
(square miles) 

record 
(years )

Cubic feet 
per second 

Inches 
per year 

per second 
per square mile 

Duck River downstream from 265 .4 107 46 189 23 .99 1 .77 
Manchester (Coffee) . 

Duck River near 216 .2 481 47 832 23 .49 1 .73 
Shelbyville (Bedford) . 

Duck River at Columbia 132 .8 1,208 64 2,020 22.70 1 .67 
(Maury) . 

Big Bigby Creek at Sandy 17 .9 17 .5 27 28 .8 22 .35 1 .65 
Hook (Maury) . 

Piney River at Vernon 8 .3 202 55 317 21 .31 1 .57 
(Hickman) . 

Duck River upstream from 26 .0 2,557 55 4,151 22 .05 1 .62 
Hurricane Mills (Humphreys) . 

Buffalo River near 58.7 447 60 757 23 .00 1 .69 
Flatwoods (Perry) . 

Buffalo River near 17 .7 707 53 1,197 22 .99 1 .69 
Lobelville (Perry) . 
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Reservoir discharge (minimum daily average flow) .-Minimum daily average 
discharge from Normandy Dam since its closure tin January of 1976 ranged from a 
low of about 17 .0 ft3 /s (11 .0 Mgal/d) in 1976 to a high of about 118 .0 
f t3 /s (76 .3 Mgal/d) in 1981 . The average, 1-day minimum discharge since the 
dam's closure was about 53 .0 f t3 /s (34 .3 Mgal/d) . 

Average number of days of zero flow . --None 

Existing agreements regarding reservoir releases . --Normandy Dam is operated 
to ensure a minimum instantaneous flow of 158.0 f t3 /s (102.1 Mgal/d), 155 .0 
ft3 /s for water quality and 3 .0 ft3 /s for water supply, across the spillway 
of Shelbyville Dam located at river mile 221 .4 on the Duck River . In addition, 
Normandy Dam is operated to ensure a minimum instantaneous flow of at least 
40 .0 ft3 /s (25 .8 Mgal/d) immediately below the dam. By 2000, releases from 
Normandy Dam for water-supply purposes are projected to increase to about 10 .0 
ft3/s (6 .5 Mgal/d) . 

Columbia Reservoir 

Another reservoir to be impounded by the authorized Columbia Dam is located on 
the Duck River at river mile 136 .9 and will have an estimated storage capacity 
of 80,000 acre-feet at normal minimum pool when completed . TVA stopped con
struction on the Columbia Dam project in September 1983 pending determination 
of the likely success of TVA's mussel conservation program . Water-quality 
studies, cultural investigations and other planning studies continue . Comple
tion of the project is now scheduled for 1987 . Upon completion, Columbia Dam 
will be operated to provide a minimum release or discharge of 200 .0 ft3 /s 
including 155 .0 ft3 /s (100 .2 Mgal/d) for water-quality purposes and 45 .0 
ft3 /s (29 .1 Mgal/d) for water-supply purposes . Over the 100-year life of 
the project, releases for water-supply purposes are projected to increase from 
45.0 ft3 /s to a maximum of 150 .0 ft3 /s (96.9 Mgal/d) . In view of the heavy 
surface-water losses (20 to 30 ft3 /s) between Shelbyville and Columbia 
because of evaporation and transpiration losses during prolonged drought 
periods, Columbia Dam will do much to meet the projected water-supply require
ments of the Upper Duck River area (Tennessee Valley Authority, 1979b) . 

Ground Water 

The Duck-Buffalo River basin extends essentially east-west across parts of the 
eastern Highland Rim, the Central Basin, and the western Highland Rim. The 
Highland Rim physiographic province is an old erosion surface or peneplain 
which completely surrounds the Central Basin province . The altitude of the 
eastern Highland Rim is some 500 feet higher than the altitude of the Central 
Basin floor, while the altitude of the western Rim is somewhat lower, being 
about 300 feet or less above the Central Basin floor . There are two modes of 
occurrence of ground water on the Highland Rim . One is at or near the contact 
between the relatively thick regolith and the underlying limestone . This 
residual blanket is composed primarily of clay, chert blocks and fragments, 
siliceous silt, and some sand . It is generally 30 feet or more in thickness 
and sometimes reaches 100 feet in thickness . The regolith is capable of 
storing a large amount of water but commonly furnishes a relatively small 
amount of water, 25 gal/min or less, to dug or drilled wells . However, a chert 
rubble zone sometimes occurs at or a few feet above the top of the underlying 



rock and is capable of furnishing several hundred gallons per minute of water 
to wells on the eastern Highland Rim . An occurrence of this zone is in the 
vicinity of Manchester where it is capable of furnishing water in sufficient 
amounts for industrial purposes . Water quality is usually good . However, it 
is most often acidic due to dissolved carbon dioxide . If the water is to be 
used to augment a surface supply for a public system, it may require treatment 
to raise the pH so as to achieve compatibility . The chert rubble zone does 
not appear to be present on the western Highland Rim on the basis of present 
information. However, several wells drilled near Dickson encountered a zone 
of broken rock at the top of the underlying rock which yielded similar 
quantities of water . Also, thicknesses of the regolith were reported to be 
more than 200 feet . The regolith on the western Highland Rim in some areas 
seems to contain more clay than that on the eastern Highland Rim . Therefore, 
it is not as permeable and dug wells generally have low yields and often go 
dry during periods of low rainfall . In these cases, they are sometimes used 
as cisterns . In a number of minor drainage basins on the western Highland Rim 
that are underlain by siliceous limestone of the Ft . Payne formation, the 
regolith below well-drained soil is largely bedded chert which is quite 
permeable . The lower part of this chert zone furnishes water to a number of 
domestic wells . 

The other occurrence of ground water on the Highland Rim is in solutionally 
enlarged joints (cracks) and bedding plane openings in limestone . These 
cracks, caused by the structural upwarping of the Nashville Dome, are subject 
to the dissolving action of downward percolating ground water. They are 
generally largest near the rock surface and in perennial stream valleys and 
become smaller with increased depth . Most often the cracks are not signif
icantly enlarged at depths below 300 feet . Consequently, on the basis of 
present information, it is not advisable to drill much deeper. Also, the 
chances of encountering relatively high mineral water increase with depth. 
Drilling into one of these water-filled openings is a "hit-or-miss" proposition 
and wells drilled into rock commonly gain no additional water after passing 
through the regolith. However, some wells encounter rather large openings 
within the first 100 feet below the top of rock and provide yields of 100 
gal/min or more . Water quality is usually good but may be somewhat acidic . 

The Highland Rim is underlain at various depths by the Chattanooga Shale . The 
Chattanooga is a carbonaceous black shale which, when present, acts as an 
impervious barrier to the downward migration of ground water . It is present 
in most areas of the Highland Rim escarpment surrounding the Central Basin 
where it is nearer the land surface . Its impervious nature causes its top to 
be a prominent spring horizon wherever it crops out along the Highland Rim 
escarpment . These springs issuing from the overlying limestone are often 
relatively large, yielding as much as 1,000 gal/min, particularly during the 
rainy season . The yields of these springs fluctuate seasonally but, because 
of the Highlnd Rim regolith's ability to store large quantities of water, they 
do not decrease in flow as much as most limestone springs, particularly as 
much as those on the floor of the Central Basin . As stated before, the Chatta
nooga Shale is generally nearer the land surface along the escarpment surround
ing the Central Basin and on the spurs and outliers of the rim extending into 
the Basin . Due to its impervious character almost all of the wells encoun
tering water-filled openings beneath the shale yield water too highly mineral
ized to be economically treated . Consequently, it is advisable not to drill 
below the top of the shale . Where the Chattanooga is near the surface, small 
quantities are encountered in joints in the shale . However, since the 
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Chattanooga contains considerable quantities of the mineral pyrite (iron 
sulfide), this water is high in hydrogen sulfide and compounds of iron . The 
same is true for any springs that might issue from it . 

The middle part of the Duck-Buffalo River basin lies in the Central Basin that 
is often termed the Nashville Basin. This area contains numerous spurs and 
outlying remnants of the Highland Rim . Ground water is often difficult to 
obtain in quantity on some of these ridges because of the lack of adequate 
watershed . The valleys and parts of the Central Basin floor are underlain by 
limestone formations of varying purity and solubility . Some of these forma
tions are relatively thin-bedded and the individual beds are separated by thin 
layers of shale that contain considerable clay . This is particularly true of 
the uppermost limestones which have a thickness of some 200 feet and lie just 
below the base of the Chattanooga Shale . The presence of these shale layers 
tends to inhibit the downward migration of ground water and the joints in the 
rocks are enlarged to a lesser degree than in the purer limestones . Therefore, 
in these rocks ground water is generally available only in relatively small 
quantities, if at all . Dry holes are common and sulfur water high in iron is 
often encountered . In the northern part of the area under discussion, older 
and purer, more soluble limestones underlie the relatively thin soil of the 
Central Basin . Here, water in quantities sufficient for domestic use is 
reasonably easy to obtain. Well yields in the Central Basin part of the Duck-
Buffalo River basin are extremely subject to variation with the seasons of low 
and high rainfall . Wells that can maintain a sustained yield of 50 gal/min or 
more are rare . Exceptions to this fact may be those wells drilled on the flood 
plains o f larger streams . 

The depth to the base of the zone of weathering or the maximum depth at which 
significantly enlarged openings exist is about 275 feet in this area of the 
Central Basin. Therefore, it is generally not advisable to drill below this 
depth . Also, the chances of encountering highly mineralized water increase 
with depth . The quality of the water from wells is generally good with the 
exception of those that are high in hydrogen sulfide and iron . Water quality 
cannot be predicted with accuracy . Springs are common, yielding no more than 
40 gal/min for the most part . As with wells, the yield fluctuates with the 
seasons and many go dry in periods of low rainfall . Water quality is usually 
good . 

There is a relatively deep source of ground water available in the Central 
Basin from wells that are drilled into the Knox Group - a series of beds of 
dolomite, dolomitic limestone, and limestone some 5,000 feet in thickness . 
The top of these rocks occurs from about 650 to 1,100 feet below the surface 
in the area under discussion depending on topographic location and location 
with respect to the axis of the Nashville Dome . This source has been under 
investigation since about 1949 as a possible source of drinking water. Because 
of its depth and drilling costs to reach it, not as much information has been 
gathered as in the case of the shallower aquifers . On the basis of present 
information, the dissolved mineral content of Knox water generally increases 
with depth . The better quality of water seems to occur within the top 300 
feet of the Knox Group . Yields are low and probably do not exceed 15 gal/min . 
The average yield is probably around 1 gal/min. Water quantity and quality at 
any given location is impossible to predict at present . However, some areas 
can be delineated as probably yielding water too high in dissolved solids to 
be potable . Water from most Knox wells that have currently been drilled on the 
Highland Rim fall into this category . 
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Most of these wells listed in the existing ground-water data base were drilled 
for domestic use and were not located on the basis of geologic studies . There
fore, the true ground-water potential of the Duck-Buffalo River basin needs 
further study at this time . 

Demography 

Historical (1970) and recent (1980) population, total wage and salary employ
ment including both full- and part-time workers, and per capita personal income 
data for the county boundary approximation of the Duck-Buffalo River basin is 
presented in table 16 . Counties included in this approximation are Bedford, 
Coffee, Hickman, Lewis, Marshall, Maury, and Perry . Principal urban or metro
politan areas in the basin and their 1980 census population are Centerville 
(2,854), Columbia (26,372), Hohenwald (3,922), Lewisburg (8,760), Manchester 
(7,250) , and Shelbyville (13,530) . 

Public and S elf-Supplied Commercial and Industrial Water Users 

Currently, there are a total of 33 public water-supply facilities and 14 
large, self-supplied commercial and industrial water users whose use exceeds 
0 .1 Mga l/d in the Tennessee part of the Duck-Buffalo River basin . Detailed 
inventories containing pertinent information and data relative to each com
munity or self-supplied user's source of water, average daily water use, 
source capacity, population served, treatment plant and storage capacities, 
and water-supply shortage problems are found in tables 7 and 8 of appendix I, 
respectively . Total water use or withdrawal at the present time for public 
and large, self-supplied commercial and industrial purposes in the Duck-Buffalo 
River basin amounts to approximately 71 .2 Mgal/d . The general location and 
water-supply source of all public and large, self-supplied commercial and 
industrial water users inventoried in the Duck-Buffalo River basin are depicted 
in figures 12 and 13, respectively . 

Public water systems currently serve about 161,000 people or 96 percent of the 
basin's 1980, county boundary approximated, population . The estimated popula
tion served does not include either those people served via the Dickson WD in 
Dickson County (12,500) since Dickson County was not included in the county 
boundary population approximation or that part of the HB & TS (Hi llsboro and 
Thompson Station) UD's population served (3,200) by water withdrawals from the 
Cumberland River via the Harpeth Valley UD . Average daily water use for public 
purposes equals about 23.1 Mgal/d, of which approximately 19 .0 Mgal/d or 82 
percent is withdrawn from surface-water sources and 4 .1 Mgal/d or 18 percent 
from groundwater sources . Major public water-supply facilities whose average 
daily use exceeds 1 .0 Mgal/d include the following : 

Facility Average water 
name use --(Mga l/ d ) 

Shelbyville WD 3 .500 
Manchester WD 1 .200 
Tul lahoma WD 2 .300 
Dickson WD 1 .000 
Lewisburg WS 2 .268 
Columbia WS 7 .633 



Table 16 .--County population, employment, and per capita personal income data, 
Duck-Buffalo River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population Employment income 1980 dollars 

County 
1970 1980 1970 1980 1970 1980 

Bedford 25,039 27,916 10,153 10,709 $6,568 $7,471 

Coffee 32,572 38,311 13,394 17,447 6,628 7,690 

Hickman 12,096 15,151 2,814 2,997 5,323 6,151 

Lewis 6,761 9,700 1,954 3,298 4,762 4,495 

v Marshall 17,319 19,698 6,636 9,200 6,337 7,243 

Maury 44,028 51,095 16,248 20,427 6,560 7,528 
w 

Perry 5,238 6,111 1,274 1,577 4,648 5,489 

Total 143,053 167,982 52,473 65,655 - -
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Together these systems account for approximately 80 percent of the basin's 
total water use for public purposes . 

Figure 12--Explanation 

Site No . Facility name 

1 Shelbyville WD 
2 Wartrac e WS 
3 Duck River Utility Commission 
4 Dickson WD 
5 Bon Aqua-Ly les UD 

6 Centerville WS 
7 Tu rney Center WS 
8 McEwen WD 
9 Waverly WS 

10 Summertown WS 
11 Hohenwald WS 
12 Lewisburg WS 
13 Columbia WS 
14 Mount Pleasant WS 
15 Linden WD 

16 Lobelville WD 
17 Waynesboro WS 

Self-supplied commercial and industrial water users currently use or withdraw 
approximately 48 .2 Mgal/d with all but 0 .5 Mgal/d or 99 percent being withdrawn 
from surface-water sources . The basin's major self-supplied industrial water 
users include Occidental Chemical Corp . (9 .5 Mgal/d at three plants) and Mon-
santo Industrial Chemicals Co . (33 .1 Mgal/d) in Maury County . Consumptive 
water use by large, self-supplied commercial and industrial water users in the 
basin equals slightly less than 2 .5 Mgal/d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial users in the Duck-Buffalo River basin . The number in parentheses 
following each identified problem indicates the number of communities and (or) 
self-supplied water users who are now or have experienced this problem in the 
past . Note, these problems are not listed in order of frequency of occurrence 
or overall severity . 

Excessive concentrations of manganese and iron due to reservoir releases from 
Normandy Dam . (1) 
Periodic water shortages during severe and extended droughts . (2)
Serious water losses due to deteriorating water mains and lines . (1)
Occasional taste and odor in the Duck River due to reservoir releases from 
Normandy Dam . (1) 
Seasonal problems caused by algae growth which results in increased treatment 
costs . (1) 
Inadequate water pressure in distribution mains and lines due to increased 
demands by neighboring water users . (1) 
Occasional flooding and turbidity problems following heavy rains . (2) 

68 
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Ground-water supply 
4 Surface- and ground-water supply 

Figure 12 .--Public water-supply facilities, Duck-Buffalo River basin . 
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Figure 13--Explanation 

Site No . Facility name 

1 Levi S trauss and Co . (Centerville) 
2 M . C . West and Co . (Columbia) 
3 Lewis Products (Hohenwald) 
4 Lewisburg Materials (Lewisburg ) 
5 Dupont E .I . DeNemours and Co ., Inc . 

(Columbia) 

6 Occidental Chemical Corp ., Godwin Washer 
Plant (Columbia) 

7 Occidental Chemical Corp ., Williamsport 
Washer Plant (Columbia) 

8 Occidental Chemical Corp ., Furnace Plant 
(Columbia) 

9 Monsanto Industrial Chemicals Co . (Columbia) 
10 Presnel l Phosphate Co . , Inc . (Columbia) 

11 Stauffer Chemical Co ., Inc . (Mount Pleasant) 
12 Stauffer Chemical Co ., Globe Plant 

(Mount Pleasant) 
13 Stauffer Furnace Plant (Mount Pleasant) 
14 True Temper Corp . (Waynesboro) 

Water-Supply Adequac_y_Analysis 

About 3,500 mil or 2,240,000 acres o f land and water area are drained by the 
Duck-Buffalo River basin. This basin's surface- and ground-water supplies are 
replenished by extensive rainfall whose long-term (1941-70) average equals 
52 .01 inches . Average annual runoff in this basin ranges from about 21 to 24 
inches as one moves eastward across the basin. Generally, the months of August 
through October are the driest months with the greatest precipitation coming 
during the first 3 months of the year . 

Average daily water use for public and self-supplied commercial and industrial 
water users exceeding 0 .1 Mgal/d in the Duck-Buffalo River basin equals 
approximately 71 .2 Mgal/d . Of this amount, about 23.1 Mgal/d are withdrawn 
for public-water supply use with 19 .0 Mgal/d or 82 percent coming from surface-
water sources and 4 .1 Mgal/d or 18 percent from ground-water sources . Water 
use by self-supplied commercial and industrial facilities equals about 48 .2 
Mgal/d with 47 .7 Mgal/d or 99 percent being supplied by surface-water resources 
and 0 .5 Mgal/d or 1 percent from groundwater resources . Major self-supplied 
water users in this basin include Occidental Chemical Corp . (9 .5 Mgal/d) and 
Monsanto Industrial Chemicals Co . (33 .1 Mgal/d) in Maury County . Consumptive 
water use by self-supplied commercial and industrial facilities equals about 
2 .5 Mgal/d . 

The majority of this basin's public and self-supplied commercial and industrial 
water use is supplied by surface-water resources . This is due primarily to the 
existence of large surface-water resources such as Normandy Reservoir, the Duck 
and Buffalo Rivers, and the limited ground-water development studies which have 
been completed in the basin to date . However, it is possible for trained geo
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Figure 13 .--Self-supplied commercial and industrial water users, Duck-Buffalo River basin . 



hydrologists to locate well sites in the Highland Rim and Central Basin areas 
which could be expected to yield about 0 .100 to 0 .150 Mgal/d of good quality 
water at depths ranging from about 100 to a maximum of 300 feet . 

Analysis of the public water-supply and self-supplied water user inventories 
indicates that a number of users are utilizing surface- and ground-water 
resources as their primary, and frequently only, supply source whose source 
capacity is either unknown or less than the user's average daily use . Specific 
public water systems included are the Bon Aqua Lyles UD in Hickman County ; 
Mount Pleasant WS in Maury County; and Summertown WS in Lawrence County . Self-
supplied commercial and industrial facilities included in this group are Lewis 
Products in Lewis County ; Lewisburg Materials in Marshall County ; Presnell 
Phosphate and Stauffer Chemical Co . i n Maury County ; and True Temper Corp . i n 
Wayne County . While several of these systems and self-supplied users also 
purchase a part of their daily water supply from neighboring public water-
supply systems which could probably provide additional water if needed, some of 
these systems and users may face periodic water-supply shortages during periods 
of extreme and (or) extended drought conditions . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider exploring 
the availability of alternative, cost-effective water-supply sources to augment 
or meet their future water needs if necessary . While the basin's water 
resources are subject to contamination from a variety of sources, existing and 
pending Federal, State, and local statutes relative to water-quality protection 
and maintenance or improvement should ensure that current water quality will 
be maintained with little, if any, future degradation of the basin's water 
resources . Potential sources of contamination include (1) leachate from 
municipal and industrial water disposal facilities and septic tank systems ; 
(2) agricultural pollution from fertilizers, pesticides and herbicides, and 
livestock wastes ; and (3) runoff from surface mine lands and quarries . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate ground-water supplies, 
observation well data indicate there are no long-term, regional water table 
declines . Periodic local problems associated with a decline in an area's water 
table are caused by excessive withdrawals . To alleviate this problem, optimum 
ground-water withdrawal rates should be determined during the initial test 
pumping of the source . 



ELK-SHOAL RIVE4 BASIN 

Basin Descript ion 

The Elk-Shoal River basin encompasses 3,041 mil of land and water area in 
Tennessee and consists of all or parts of the following tributary basins as 
delineated by the Geological Survey and Tennessee Department of Water Manage
ment in 1982 . 

Tributary Tennessee 
basin No . 
(fig . 14) 

Basin 
description 

drainage area 
(s quare mile s) 

25 Tennessee River north-side minor trib u 326 
taries from the mouth of the Sequatchie 
River including Crow Creek to the Tennessee-
Alabama State line . 

26 Tennessee River north-side minor tribu 212 
taries above the Elk River to the Tennessee-
Alabama State line . 

27A Elk River headwaters to just above Beans 569 
Creek . 

27B Elk River from just above Beans Creek to 726 
just above Richland Creek . 

27C Richland Creek 488 

2 7D Elk River from below Richland Creek to 216 
the Tennessee-Alabama State line . 

28A Tennessee River north-side minor tribu 454 
taries including the Shoal Creek area 
from just above Bluewater Creek to just 
below Butler Creek to the Tennessee-
Alabama State line . 

28B Tennessee River north-side minor tribu 50 
t arie s from just below Anderson Creek t o 
just below Second Creek to the Tennessee-
Alabama State line . 

Hydrologically, the Elk-Shoal River basin includes all or major parts of 
Franklin, Giles, Lawrence, Lincoln, and Moore Counties and minor parts of 
Coffee, Grundy, Marion, Marshall, and Wayne Counties . A map of the west-
central Tennessee part of the Tennessee River basin which highlights the Elk-
Shoal River basin i s shown in figure 14 . 
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Topography 

This basin's topography is characterized by gently rolling to hilly terrain 
with some nearly level areas and meandering, low-gradient streams . Major 
streams and tributaries draining the Elk-Shoal River basin are : 

Elk River . Bean, Bluewater, Butler, Cane, Co ldwater, Hurricane, Mulberry, 
Richland, and Sugar Creeks . 
Tennessee River Minor Tributaries . Flint River plus Battle, Crow, Hester, 
Ke l ler, and Shoal Creeks . 

Average stream slopes on the Elk River range from 1 .56 f t/m i from the 
Tennessee-Alabama State line to river mile 90 and 2 .87 ft/mi from river mile 
90 to river mile 160 . Basin elevations generally range from 600 to 1,800 feet 
with a maximum elevation of 2,000 feet above sea level . 

Hydrology 

Surface Water 

This basin's surface- and ground-water resources are fed by ample rainfall 
whose long-term (1941-70) average equals 52 .01 inches . During the 10-year 
period from 1970-79, average annual precipitation equaled 58.81 inches and 
ranged from a low of 47 .57 inches in 1978 to a high of 68 .48 inches in 1973 . 
Average precipitation data for watershed subdivisions of the Elk-Shoal River 
basin during the 1970-79 time period are summarized in table 17 . Annual 1979 
and long-term (1941-70) precipitation data for selected TVA rainfall stations 
in the Elk-Shoal River basin in Tennessee are presented in table 18 . 

The months of August, September, and October are usually the driest with the 
average rainfall ranging from 2 .57 to 3 .54 inches . During the remainder of 
the year, average rainfall ranges from 4 .05 to 5 .72 inches with March having 
the greatest rainfall . More specifically, in the Elk-Shoal River basin an 
analysis of the long-term precipitation records for the 1941-70 period for 
selected rainfall stations (Elkhead, Pulaski, Smithtown, and Tims Ford Dam) 
indicates that the driest months of the year are normally June, August, and 
October with precipitation ranging from 3 .16 to 4 .11 inches . During the rest 
of the year, rainfall ranges from 4 .15 to 7 .30 inches . March is usually the 
wettest month . 

Average annual runoff in this basin generally ranges from 24 to 30 inches with 
the heaviest runoff occurring in the headwaters area and eastern part of the 
basin . Average discharge data for selected hydrologic data stations in the 
Elk-Shoal River basin are summarized in table 19 . The majority of this runoff 
occurs during the winter and spring months . It is not uncommon in the late 
summer and fall months during extended drought periods for small, unregulated 
streams to go dry, particularly along the basin's rim. 

Major Reservoirs 

Major reservoirs located in this basin and their total storage in acre-feet at 
normal minimum pool are Tims Ford Reservoir (325,400) and Woods Reservoir 

75




Table 17 .--Precipitation data by station subdivision for the period 1970-79, Elk-Shoal River basin 

Prec ipitation (inches) 

Watershed description - High Year Low Year 10-year average 

Tennessee River from 70 .00 1975 45 .20 1978 57 .53 
Florence to Decatur, Ala . 

Shoal Creek upstream from 72 .90 1973 47.50 1978 60 .67 
Iron City . 

Elk River from Fayetteville 70 .40 1973 49 .10 1978 60 .11 
to the Tennessee-Alabama 
State line . 

Elk River upstream from 71 .40 1973 45 .40 1978 60 .01 
Fayetteville . 

Tennessee River from Decatur 71 .20 1975 46 .50 1978 59 .00 
to Guntersville, Ala . 

Flint River upstream from 69 .80 1973 44.80 1978 58 .40 
Chase, Ala . 

Paint Rock River upstream from 71 .10 1973 41 .90 1978 61 .26 
Woodville, Ala . 

Tennessee River from the 69 .90 1977 42.90 1978 60 .57 
Tennessee-Alabama State line 
t o Ni cka j ack Dam. 

Tennessee River from 71 .40 1973 45.20 1978 60 .32 
Nickajack Dam to 
Chickamauga Dam . 
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Table 18 .--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Elk-Shoal River basin 

Elevation 1979 Long-term annual 
above sea level Period of Precipitation precipitation 

Station location Station owner ( feet) record (years) - (inches) - (inches) 

Elk River 

Bethel TVA 605 45 67 .69 54 .44 
Pulaski TVA 655 14 73 .31 59 .27 
Campbellsville TVA 770 13 70 .38 58 .34 
Lynnville TVA 740 91 68 .44 54 .11 
Diana TVA 725 19 60 .17 55 .92 
Fayetteville TVA 750 8 69 .67 61 .73 
Belleville TVA 755 38 70 .99 58 .70 
Charity Church TVA 810 13 62 .60 56 .04 
Tims Ford Dam TVA 770 12 65 .29 57 .14 
Tullahoma TVA 1,065 13 79 .32 64 .70 
Winchester TVA 960 40 58 .06 51 .27 
Estill Springs TVA 916 12 59 .30 50 .90 
Hi llsboro TVA 1,060 30 62 .88 55 .52 
Elkhead TVA 1,045 19 62 .38 57 .05 

Tennessee River Minor 
Tributaries 

El ora TVA 930 38 63 .00 54 .78 
Smithtown TVA 670 29 74 .73 60 .74 
Sewanee TVA 1,920 86 75 .27 60 .59 



Table 19 .--Average discharge data for selected hydrologic data stations, Elk-Shoal River basin 

Period Average discharge 
Station name Drainage of Cubic feet 

and River area record Cubic feet Inches per second 
location (county) mile (square miles) (years) per second per year per square mile 

Tennessee River at South 418 .2 22,640 50 38,070 - 1 .68 
Pittsburg (Marion) . 

Elk River near Pe lham 194.2 65 .6 29 143 29 .60 2 .18 
(Grundy) . 

Elk River near Estill 167.3 275 60 492 24.30 1 .79 
Springs (Franklin) . 

Elk River upstream from 93 .9 827 46 1,461 23 .99 1 .77 
Fayetteville (Lincoln) . 

Elk River near Prospect 41 .5 1,784 64 3,103 23 .62 1 .74 
(Giles) . 

Shoal Creek at 55 .9 55 .4 14 114 27 .94 2 .06 
Lawrenceburg (Lawrence) . 

Chisholm Creek at 1 .2 43 .0 18 89.3 28 .20 2 .08 
Westpoint (Lawrence) . 

Shoal Creek at Iron City 22 .3 348 55 655 25 .56 1 .88 
(Lawrence) . 
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(10,700) . More detailed information describing the location and operation 
pattern of these reservoirs follows . 

Tims Ford Reservoir 

Location and drainage area . --Tims Ford Reservoir is formed by Tims Ford 
Dam which is located on the Elk River at river mile 133 .3 in Franklin County . 
Tims Ford Dam controls 529 mil o f drainage area . 

Reference period .--1969-81 . 

Reservoir discharge (minimum daily average flow) . --During the reference 
period, minimum daily average discharge from Tims Ford Dam ranged from a low 
of about 2 .0 ft3 /s (1 .3 Mgal/d) in 1971 to a high of about 255 .0 ft3 /s 
(164 .8 Mgal/d) in 1974. The average, 1-day minimum discharge for the reference 
period was about 52 .0 ft3 /s (33 .6 Mgal/d) . 

Average number of days of zero flow .--From 1969-81, Tims Ford Dam has 
averaged almost 51 days of zero discharge per year ranging from a low of no 
days of zero discharge in 1969 to a high of 138 days of zero discharge in 1971 . 
Zero-discharge days were most common during the months of March, April, and 
May . During the reference period, there were 43 instances of zero discharge 
for 3 or more consecutive days from Tims Ford Dam . In nine of these instances, 
consecutive days of zero discharge from Tims Ford Dam ranged from a low of 9 
days in 1970 to a high of 92 days in 1971 . 

Existing agreements regarding reservoir releases . --Tims Ford Dam is oper
ated whenever necessary to maintain a minimum average daily flow o f about 
106 .0 ft3 /s (68.5 Mgal/d) in the Elk River at Fayetteville . On weekends from 
Memorial Day through September, these releases are scheduled to enhance aquatic 
life habitat and opportunities for canoeing and fishing . 

Woods Reservoir 

Woods Reservoir is formed by Elk River Dam which is located on the Elk River 
at river mile 170 .0 in Coffee and Franklin Counties . Elk River Dam controls 
263 mil of drainage area . Discharges from Woods Reservoir during the period 
from 1920-81 have ranged from a low of about 10 .0 ft3 /s (6 .5 Mgal/d) in 1925 
to a high of about 38,100 f t3 /s (24,612 .6 Mgal/d) in 1973 . The average daily 
discharge during that period was about 487 .0 f t3 /s (314 .6 Mgal/d) . 

Ground Water 

The Elk-Shoal River basin extends across parts of the Cumberland Plateau, High
land Rim, and Central Basin physiographic provinces . Only a very small area 
of the Cumberland Plateau as compared with the total area of the basin lies in 
Grundy, Coffee, and Franklin Counties in the extreme eastern part of the Elk-
Shoal River basin. Ground water there occurs in fractures in tightly cemented 
sandstone . As this siliceous rock is resistant to the solvent action of ground 
water, the fractures are not solutionally enlarged . Consequently, ground water 
is difficult to obtain in significant quantities and yields to drilled wells 
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are generally low, usually no more than 25 gal/min . Also, this area of the 
Elk-Shoal River basin lies on the dissected western escarpment of the Plateau 
where a considerable amount of ground water is discharged from springs . This 
situation is partly responsible for the low yields of wells . Therefore, the 
potential for obtaining ground-water supplies in this relatively small area 
other than amounts for domestic purposes is probably low on the basis of 
present information . The yields of springs discharging from the sandstone in 
this area are generally low and usually no more than 5 gal/min . Water from 
wells, which are generally no deeper than 200 feet, may be high in iron and is 
usually acidic due to dissolved carbon dioxide . 

The Highland Rim physiographic province is an old erosion surface lying some 
1,000 feet lower topographically than the Cumberland Plateau . The Elk-Shoal 
River basin extends across parts of the eastern, southern, and western Highland 
Rim. There are two modes of occurrence of ground water on the Highland Rim . 
One is at or near the contact point between the relatively thick regolith and 
the underlying limestone . This residual blanket, composed primarily of clay, 
chert blocks and fragments, siliceous silt, and some sand ; is generally 30 feet 
or more in thickness and sometimes reaches 100 feet in thickness . The regolith 
is capable of storing a large amount of water but commonly furnishes a rela
tively small amount of water, 25 gal/min or less, to dug or drilled wells . 
However, a chert rubble zone sometimes occurs at or a few feet above the top 
of the underlying rock and is capable of furnishing several hundred gallons of 
water per minute to wells . An occurrence of this zone is found in the vicinity 
of Tullahoma where it furnishes water in sufficient amounts for industrial 
purposes . Water quality is usually good; however, it is often acidic due to 
dissolved carbon dioxide . If the water is to be used to augment a surface 
supply for a public system, it may require treatment to raise the pH so as to 
achieve compatibility . 

The other occurrence of ground water on the Highland Rim i s in s olutionally 
enlarged joints (cracks) and bedding plane openings in limestone . These 
cracks, caused by the structural u pwarping of the Nashville Dome, are subject 
to the dissolving action of downward percolating ground water . They are 
generally largest near the rock surface and in perennial stream valleys become 
smaller at increased depth . Most often the cracks are not significantly 
enlarged at depths below 250 feet . Consequently, on the basis of present 
information, it is not advisable to drill much deeper . Also, the chance of 
encountering relatively high mineral water increases with depth . Drilling into 
one of these water-filled openings is a "hit-or-miss" proposition and wells 
drilled into rock commonly gain no additional water after passing through the 
regolith . However, some wells encounter rather large openings within the first 
100 feet below the top of rock and provide yields of 100 gal/min or more . 
Water quality is usually good but may be somewhat acidic . Springs are common, 
particularly along or near the escarpment o f the Cumberland Plateau, and range 
in yield from a few gallons per minute to some 1,200 gal/min . 

The Highland Rim is underlain at various depths by the Chattanooga Shale . The 
Chattanooga is a carbonaceous black shale which, when present, acts as an 
impervious barrier to the downward migration of ground water. It is present
in most areas of the Highland Rim escarpment surrounding the Central Basin 
where it is nearer the land surface . Its impervious nature causes its top to 
be a prominent spring horizon wherever it crops out along the Highland Rim 
escarpment . These springs issuing from the overlying limestone are often 
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relatively large-yielding, as much as 1,000 gal/min, particularly during the 
rainy season . The yields of these springs fluctuate seasonally but, because 
of the Highland Rim regolith's ability to store large quantities of water, 
they do not decrease in flow as much as most limestone springs, particularly 
as much as those on the floor of the Central Basin. As stated before, the 
Chattanooga Shale is generally nearer the land surface along the escarpment 
surrounding the Central Basin and on the spurs and outliers of the Highland 
Rim extending into the Basin . Due to its impervious character almost all of 
the wells encountering water-f illed openings beneath the shale yield water too 
highly mineralized to be economically treated . Consequently, it is advisable 
not to drill below the top of the shale . Where the Chattanooga Shale is near 
the surface, small quantities of water are sometimes encountered in joints in 
the shale . However, since the Chattanooga Shale contains considerable quanti
ties of the mineral pyrite (iron sulfide), this water is high in hydrogen 
sulfide and compounds of iron . The same is true for any springs that might 
issue from it . 

A relatively small part of the Elk-Shoal River basin lies in the Central Basin 
physiographic province . The Central Basin floor is some 500 feet lower in 
altitude than the Highland Rim to the east and somewhat less than that on the 
south and west . This area contains numerous spurs and outlying remnants of the 
Highland Rim . Ground water is often difficult to obtain in quantity on some of 
these ridges because of the lack of an adequate watershed . The valleys and 
parts of the Central Basin floor are underlain by limestone formations of 
varying purity and solubility . Some of the uppermost limestone formations in 
this area are thin bedded with the beds separated by thin layers of clay shale . 
The presence of these shale layers tends to inhibit the downward migration of 
ground water and the joints in the rocks are enlarged to a lesser degree than 
in the purer limestones . Therefore, ground water is generally available only 
in relatively small quantities, if at all . Dry holes are common and sulfur 
water high in iron is often encountered . It appears that weathering of the 
Central Basin rocks has not progressed beyond fairly shallow depths and that 
the movement of groundwater is extremely slow in this part of the Elk-Shoal 
River basin . The larger yield wells are probably located near perennial 
streams . Springs in the Central Basin limestones in this area are generally 
low in yield and may become dry in periods of low rainfall . The quality of 
the spring water is generally good . 

Most of the wells listed in the existing ground-water data base were drilled 
for domestic use and were not located as the result of local geologic investi
gation . Therefore, the true ground-water potential o f the Elk-Shoal River 
basin needs further study at this time . 

Demogr aphy 

Historical (1970) and recent (1980) population, total wage and salary employ
ment including both full- and part-time workers, and per capita personal income 
data for the county boundary approximation of the Elk-Shoal River basin are 
presented in table 20 . Counties included in this approximation are Franklin, 
Giles, Lawrence, Lincoln, and Moore . Urban and metropolitan areas in the basin 
and their 1980 census population include Fayetteville (7,559), Lawrenceburg 
(10,184), Pulaski (7,184), Tullahoma (15,800), and Winchester (5,821) . 



--

Table 20 .--County population, employment, and per capita personal income data, Elk-Shoal River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 

County 
Population Employment - - income 1980 dollars 

1970 1980 1970 1980 1970 1980 

Franklin 27,289 31,983 6,872 7,448 $5,274 $6,065 

Giles 22,138 24,625 7,348 9,361 5,783 7,342 

Lawrence 29,097 34,110 7,645 11,359 4,968 6,921 

Lincoln 24,318 26,483 6,642 8,317 5,325 6,298 

Moore 3,568 4,510 772 1,249 6,000 6,392 

Total 106,410 121,711 29,279 37,734 - -



Public and Self-Supplied Commercial and Industrial Water Users 

At present, there are a total of 37 public water-supply facilities and 10 
large, self-supplied commercial and industrial water users whose use exceeds 
0 .1 Mgal/d in the Elk-Shoal River basin . Detailed inventories containing 
pertinent information and data relative to each community or self-supplied 
user's source of water, average daily water use, source capacity, population 
served, treatment plant and storage capacities, and water-supply shortage 
problems are found in tables 9 and 10 of appendix I, respectively . Total 
water use or withdrawal for public and large, self-supplied commercial and 
industrial users in the basin equals about 78 .1 Mgal/d at the present time . 
The general location and water-supply source of all public and large, self-
supplied commercial and industrial water users inventoried in the Elk-Shoal 
River basin are shown in figures 15 and 16, respectively . 

Currently, public water systems serve about 88,000 or 73 percent of the 
basin's 1980 population . Total water use or withdrawal for public purposes 
averages about 12 .7 Mgal/d of which about 8 .6 Mgal/d or 68 percent is 
withdrawn from surface-water sources and 4 .1 Mgal/d or 32 percent from 
groundwater sources . Major public water-supply facilities whose average 
daily use exceeds 1 .0 Mgal/d include the following : 

Facility Average water 
name use (Mga1/d) -

Winchester UD 1 .141 
Pu laski WS 1 .600 
Lawrenceburg 3 .494 
Fayetteville WS 2 .444 

These systems account for over 68 percent of the total water withdrawal for 
public purposes . 

Self-supplied water users withdraw about 65 .4 Mgal/d of which some 63 .8 Mgal/d 
or 98 percent comes from surface-water sources and 1 .6 Mgal/d or 2 percent 
from ground-water sources . Arnold Air Force Development Center at Tullahoma 
represents the principal self-supplied industrial water user (60 .8 Mgal/d) in 
the basin . Consumptive water use by self-supplied commercial and industrial 
water users equals slightly over 2 .9 Mgal/d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial water users in the Elk-Shoal River basin . The number in parentheses 
following each identified problem indicates the number of communities and (or) 
self-supplied water users who are now or have experienced this problem in the 
past . Note, these are not listed in order of frequency of occurrence or 
overall severity . 

Inadequate storage capacity and transmission and distribution line facil
ities . (2) 
Serious water losses from leaking surface-water impoundments and deteri
orating water mains and distribution lines . (2) 

e Water-supply shortages during peak demand periods as well as drought 
periods . (3) 
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Discoloration resulting from old galvanized steel transmission and distri
bution lines . (2) 

Figure 15--Explanation 

Site No . Facility name Site No . Facility nam e 

1 Belvidere Rural UD 16 Loretto WS 
2 Cowan WS 17 St . Joseph WS 
3 Decherd Water Works 18 Westpoint UD 
4 Estill Springs WD 19 Fayetteville WS 
5 Huntland WS 20 Lincoln County Board 

of Public Utilities 
6 Sewanee Utility Department 
7 Winchester UD 21 Orme WS 
8 Ardmore WS 22 South Pittsburg WS 
9 Pu laski WS 23 Lynchburg WS 
10 South Giles UD 

11 Monteagle WS 
12 Tracy City WS 
13 Iron City UD 
14 Lawrenceburg WS 
15 Le oma UD 

Water-Supply Adequacy Analysis 

The Elk-Shoal River basin in south-central Tennessee encompasses 3,041 mil 
or 1,946,000 acres of land and water area . This basin's surface- and ground
water resources are replenished by substantial rainfall whose long-term 
(1941-70) average equals 52 .01 inches . Average annual runoff generally varies 
from 24 to 30 inches with the heaviest runoff occurring in the basin's head
waters area . The driest months of the year are usually August, September, and 
October with March being the wettest month . 

Total average daily water use or withdrawal for public and large, self-supplied 
commercial and industrial water users in the Elk-Shoal River basin equals 
approximately 78 .1 Mgal/d . Of that- amount, about 12 .7 Mgal/d are withdrawn 
for public water-supply purposes with 8 .6 Mgal/d or 68 percent coming from 
surface-water sources and 4 .1 Mgal/d or 32 percent from ground-water sources . 
Self-supplied water users withdraw approximately 65 .4 Mgal/d of which 63.8 
Mgal/d or 98 percent comes from surface-water sources and 1 .6 Mgal/d or 2 
percent from ground-water sources . Arnold Air Force Development Center at 
Tullahoma represents the principal self-supplied industrial water user (60 .8 
Mgal/d) in the basin . Consumptive water use by self-supplied commercial and 
industrial water users equals slightly over 2 .9 Mgal/d . 

Public water systems serving the communities of Cowan, Leoma, and Tracy City 
are dependent entirely upon ground-water supplies whose source capacity is 
either unknown or substantially less than the communities' average daily water 
use . Three other systems serving Fayetteville, Iron City, and Lawrenceburg are 
partially dependent upon ground-water sources whose source capacity is less 
than or equal to their average daily withdrawal from the ground-water source . 



Figure 1 5 .--Public water-supply facilities, Elk-Shoal River basin . 
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Figure 16--Explanation 

Site No . Facilit y name 

Arnold Air Force Development Center (Tu llahoma)1 
Cumberland Mountain Sand Co . (Hillsboro)2 
Lannon Manufacturing Co ., Inc . (Tu llahoma)3 

4 Tennessee Dickel Distilling Co . (Tullahoma) 
5 Giles County Materials (Pulaski) 

6 Pulaski Rubber Co . (Pulaski) 
7 Union Carbide Corp . (La wrenceburg ) 
8 Gamble Asphalt Materials, Inc . (South Pittsburg) 
9 Penn-Dixie Industries, Inc . (Richard City) 
10 Jack Daniel Distillery (Lynchburg) 

However, each of these latter systems withdraws the major part of its daily 
water use from the following surface-water sources ; Elk River (Fayetteville), 
Hawley Creek (Iron City), and Shoal Creek (Lawrenceburg) ; whose source capacity 
is more than adequate to meet the community's total daily water use, if neces
sary . Currently, Cowan and Tracy City are experiencing periodic water-supply 
shortages during drought periods . These communities need to actively seek 
additional and (or) alternative, cost-effective water-supply sources . Should 
these systems wish to expand their groundwater use, well sites can be located 
which will intersect solution cavities in the carbonate bedrock underlying much 
of this area and produce up to 0 .100 to 0 .200 Mgal/d of good quality water. 
For best results, however, these well sites should be located by a trained 
ground-water hydrologist . 

Analysis of the inventory of self-supplied commercial and industrial water 
users indicates that a number of these users are utilizing surface- and ground
water sources whose source capacity is either unknown or considerally less than 
the facility's average daily use . At present, however, only Cumberland Moun
tain Sand Co . near Hillsboro is experiencing any water-supply shortages during 
drought periods . Those not experiencing any water quantity-related problems 
at the present time include Tennessee Dickel Distilling Co . i n Coffee County ; 
Giles County Materials and Pulaski Rubber Co . i n Giles County ; Gamble Asphalt 
Materials and PenrrDixie Industries in Marion County; and Jack Daniels in Moore 
County . Since most of these users are (1) characterized by relatively limited 
ground-water use and (2) served by either major surface-water sources such as 
the Tennessee River and Tims Ford Reservoir or by public water-supply systems 
served by surface-water sources with source capacities generally well in excess 
of their average daily use, no serious water-supply shortages are anticipated 
for any of these facilities . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's water 
resources are subject to contamination from a variety of sources; existing and 
pending Federal, State, and local statutes relative to water-quality protection 
and maintenance or improvement should ensure that current water quality will 
be maintained with little, if any, future degradation of the basin's water 
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Figure 1 6 .--Self-supplied commercial and industrial water users, Elk-Shoal River basin . 
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resources . Potential sources of contamination include (1) leachate from 
municipal and industrial water disposal faciaities and septic tank systems ; 
(2) agricultural pollution from fertilizers, pesticides and herbicides, and 
livestock wastes; and (3) runoff from surface mine lands and quarries . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate ground-water supplies, 
observation-well data indicate that there are n o long-term, regional water 
table declines . Periodic local problems associated with a decline in an area's 
water table are caused by excessive withdrawals . To alleviate this problem,
optimum ground-water withdrawal rates should be determined during the initial 
test pumping o f the source . 
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FRENCH BROAD RIVER BASIN 

Basin Descript ion 

The Tennessee part of the French Broad River basin covers 2,298 mil of land 
and water area and consists of all or parts of the following tributary basins 
as delineated by the Geological Survey and the Tennessee Department of Water 
Management in 1982 . 

Tributary Tennessee 
basin No . Basin drainage area 
(fig.- 17) description (s quare miles) 

13A French Broad River from the Tennessee 217 
State line to the Pigeon River . 

13B Pigeon River and tributaries from the 153 
Tennessee State line t o the river's mouth . 

13C French Broad River and tributaries from 28 
the mouth of the Pigeon River to the mouth 
of the Nolichucky River. 

13D French Broad River below the Nolichucky 770 
River to the river's mouth. 

14A No lichucky River from the Tennessee State 557 
line to Nolichucky Dam . 

14B No lichucky River from No lichucky Dam t o 573 
the river's mouth. 

Hydrologically, this basin encompasses all or major parts of Cocke, Greene, 
Jefferson, Sevier, Unicoi, and Washington Counties as well as minor parts of 
Blount, Hamblen, Hawkins, and Knox Counties . A map of the east Tennessee part 
of the Tennessee River basin which highlights the French Broad River basin is 
shown i n figure 17 . 

Topography 

The French Broad River meanders through a rather broad valley to its junction 
with the Ho lston River about 4 .5 river miles above Knoxville . From the 
Tennessee-North Carolina State line to a point about 2 miles upstream from 
Bridgeport, Tennessee, near river mile 85 ; the river valley is characterized 
by deep, precipitous gorges and high, craggy ridges . Average stream slope in 
this part of the basin equals about 13 .10 feet per river mile . Below Bridge
port, the river valley is characterized by relatively flat valley slopes with 
an average stream slope equal to about 2 .43 feet per river mile . Basin eleva
tions generally range from 900 to 5,000 feet above sea level . Major tribu
taries to the French Broad River include the Nolichucky and Pigeon Rivers and 
several smaller streams such as the Little Pigeon River and Boyds, Dumplin, 
Gulf Fork, Big, Long, Sinking, and Trail Fork Big Creeks . Other tributaries 
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to the Nolichucky, Pigeon, and Little Pigeon River include Bent, Big Limestone, 
English, Jennings, Lick, Long, Meadow, North and South Indian, Richland, 
Waldon, and Webb Creeks plus the East and West Forks of the Little Pigeon
River . 

Hydrology 

Surface Water 

This basin's surface- and ground-water resources are replenished by an abundant 
rainfall whose long-term (1941-70) average ranges from 51 .53 inches above 
Newport to 49.20 inches above Douglas Dam to 47.28 inches above Knoxville . 
Average annual precipitation for each of these areas during the period 1970-79 
is shown below : 

Above Newport average annual precipitation was 55.22 inches and ranged from 
42 .41 inches in 1970 to 66 .26 inches in 1979 . 

Above Douglas Dam average annual precipitation was 52.64 inches and ranged 
from 41 .46 inches in 1970 to 59 .84 inches in 1979 . 

Above Knoxville average annual precipitation was 51 .19 inches and ranged 
from 40 .73 inches in 1970 to 57 .23 inches in 1972 . 

Average precipitation data for the period 1970-79 for watershed subdivisions 
of the French Broad River basin are presented in table 21 . Annual 1979 and 
long-term (1941-70) , precipitation data for selected TVA, NWS, and U .S . Depart
ment of Interior (USDI) rainfall stations in the Tennessee part of the French 
Broad River basin are presented in table 22. 

Normally, the months of September, October, and November are the driest months 
with average rainfall ranging from 3 .49 to 3 .88 inches above Newport ; 3 .16 to 
3 .56 inches above Douglas Dam; and 2 .85 to 3 .35 inches above Knoxville . During 
the other months, rainfall generally averages about 3 .91 to 5 .52 inches above 
Newport ; 3 .81 to 5 .30 inches above Douglas Dam; and 3 .80 to 5 .14 inches above 
Knoxville . July normally has the heaviest rainfall throughout the Tennessee 
part of the French Broad River basin . 

Average annual runoff in the Tennessee part of the French Broad River basin 
ranges from approximately 16 to 22 inches as one moves east and northeastward 
from Knoxville except for the eastern edge of the basin, particularly the Great 
Smoky Mountains area, where the average annual runoff ranges from 38 to 40 
inches . A summary of average discharge data for selected hydrologic data 
stations in the French Broad River basin is presented in table 23 . Most of 
this runoff occurs during the winter and spring months . During extended 
drought periods in the late summer and fall months, it is not unusual for 
small, unregulated streams t o b e characterized by low s treamf lows . 

Major Reservoirs 

Major reservoirs located in this basin and their total storage in acre-feet at 
normal minimum pool are Davy Crockett Reservoir (minimal) created by Nolichucky 



Table 21 .--Precipitation data by watershed subdivision for the period 1970-79, 
French Broad River basin 

Precipitation (inches) 

Watershed description High Year Low Year 10-year average 

Nolichucky River upstream from 64 .70 1979 44 .70 1970 55 .53 
Embreeville . 

Nolichucky River upstream 56.10 1972 34.40 1978 45.57 
from Morristown 
to Embreeville . 

French Broad River 53 .80 1974 36.00 1970 47.20 
from Newport to 
Asheville . 

French Broad River from 59.00 1972 38 .10 1970 48.32 
Newport to Douglas Dam 
including the Nolichucky 
River downstream from Morristown 
and the Tennessee part of 
the Pigeon River . 

French Broad River from 62.80 1972 43 .30 1970 52.85 
Knoxville to Douglas Dam . 



Table 22.--Precipitation data for 1979 and for the period 
1941-70 for selected rainfall stations, French Broad River basin 

Station location Station owner 

Elevation 
above sea level 

(feet) 
Period of 

record (ears) 

1979 
Precipitation 

(inches) 

Long-term annual 
precipitation 

(inches) 

Sevierville TVA 920 36 42.95 46.67 
Gatlinburg NWS 1,454 54 66 .05 55 .31 
Douglas Dam TVA 958 38 46.49 44.52 
Bulls Gap TVA 1,140 45 46 .39 44 .11 
Nolichucky Dam 
Greeneville 

TVA 
NWS 

1,260 
1,320 

35 
47 

36.20 
47 .02 

42.00 
41 .62 

Ce nterville TVA 1,815 27 50 .04 47.69 
Erwin 
Cl ingmans Peak 
Newport 
Co sby No . 4 

TVA 
NWS 
TVA 
USDI 

1,640 
6,525 
1,040 
1,720 

52 
26 
37 
39 

50 .57 
108.87 
42 .91 
65 .40 

45 .46 
72.00 
43 .66 
55.75 

Waterville NWS 1,440 49 54 .30 47 .28 



Table 23.--Average discharge data for selected hydrologic data stations operated 
by the U .S . Geological Survey, French Broad River basin 

Period Average discharge 
Station name Drainage of Cubic feet 

and River area record Cubic feet Inches per second 
location (county) - - _ mile (square miles) (years ) per second per year per square mile 

French Broad River near 77.5 1,858 62 3,009 21 .99 1 .62 
Newport (Cocke) . 

Cosby Creek upstream from 10 .7 10 .1 14 28.5 38 .32 3 .79 
Cosby (Cocke) . 

Pigeon River at Newport 6 .8 666 63 1,258 - 1 .89 
(Cocke) . 

Nolichucky River at 89.0 805 61 1,374 23 .18 1 .71 
Fmbreeville (Washington) . 

Little Pigeon River at 4 .4 353 60 573 22 .04 1 .62 
Sevierville (Sevier) . 

French Broad River near 7 .5 5,101 35 7,966 21 .21 1 .56 
Knoxville (Knox) . 
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Dam and Douglas Reservoir (223, 000) . Due to excessive sedimentation from 
upstream mica and feldspar mining operations, Davy Crockett Reservoir has been 
virtually filled with sediment allowing the No lichucky River to flow directly 
through the reservoir with no flow retention or further sediment deposition. 
Consequently, the outdated generating facilities at No lichucky Dam were retired 
in August 1972 and the dam strengthened and modified to permit the reservoir's 
use as a waterfowl refuge . Detailed information describing Douglas Reservoir's 
location and operation pattern follows : 

Douglas- Reservoir 

Location and drainage area . --Douglas Reservoir is formed by Douglas Dam 
which is located on the French Broad River at river mile 32 .3 in Cocke, Jeffer
son, and Sevier Counties . Douglas Dam controls 4,541 mil of drainage area . 

Reference - period . --1960-81 . 

Reservoir discharge (minimum daily average flow) . --Minimum daily average 
discharge from Douglas Dam during the reference period ranged from a low of 
about 22 .0 ft3 /s (14 .2 Mgal/d) in 1967 to a high of about 712 .0 ft3 /s 
(460 .2 Mga l/d) in 1978 . The average, 1-day minimum discharge over the refer
ence period was about 173.0 ft3 /s (111 .8 Mgal/d) . 

Average number of days of zero flow . --During the period from 1960-81, 
Douglas Dam has averaged slightly over 17 days of zero discharge per year 
ranging from a low of 2 days of zero discharge in 1979 to a high of 47 days of 
zero discharge in 1970 . Zero-discharge days were most common during the months 
of April and May . During the 1960-81 time period, there were 30 instances of 
zero discharge for 3 or more consecutive days from Douglas Dam . In six o f 
these instances during the years o f 1963, 1966-68, and 1970, consecutive days 
o f zero discharge from Douglas Dam ranged from a low o f 6 days in several years 
to a high of 18 days in 1968. 

Existing agreements regarding reservoir releases . --Reservoir releases from 
Douglas Dam are correlated with releases from Cherokee Dam to provide a mini
mum average daily flow of 2,000 ft3 /s (about 1,292.6 Mgal/d) past Knoxville . 

Ground Water 

Ground water in the French Broad River basin in Tennessee occurs in fractures 
in the underlying rock formations that have been subjected to severe folding 
and faulting . Approximately one-third of the basin area lying along the 
eastern margin is located in the Blue Ridge physiographic province . The 
mountains in this area are underlain primarily by noncarbonate rocks such as 
shale, sandstone, siltstone, and highly siliceous crystalline rock. Fractures 
in these rocks are not significantly enlarged by the dissolving action of 
percolating ground water . Consequently, well yields are generally low ranging 
from a few gallons per minute to 25 gal/min. Domestic supplies are generally 
obtained from dug wells and springs . However, larger yields are often obtained 
in the valleys where carbonate rock formations are located . Moderately large 
yield wells and large springs are common in the valley areas . Reported well 
depths range from some 15 feet to usually not more than 200 feet . The shal
lower wells are those dug in the regolith, i .e ., sand, clay, and rock 
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fragments, while the majority are drilled wells . A number of wells have been 
reported as dry holes or as supplying an insignificant amount of water . How
ever, in recent years, wells have been drilled that are capable of supplying 
100 gal/min or more at several locations in the Blue Ridge province . The sites 
for these wells were picked after a detailed geologic study was made o f the 
area . Higher yield wells were found at or near fault zones covered by rela 
tively thick regolith . In view of this finding and lack of data in some areas, 
the true potential for the development of significant ground-water supplies in 
the Blue Ridge part of the French Broad River basin needs further study at the 
present time . A number of municipalities in this area derive their water 
supplies from large springs . The ground-water quality is usually acceptable . 

The remaining area of the Tennessee part of the French Broad River basin lies 
in the Valley and Ridge province . This area is primarily underlain by carbon
ate rock formations such as limestone and dolomite together with calcareous 
shale and limy sandstone . Ground water occurs in fractures and bedding plane
openings in the limestone and dolomite formations which have been enlarged in 
varying degrees by the dissolving action of circulating ground water. Water 
occurs in fractures in the sandstone which may be enlarged somewhat by solu
tion, but to a much lesser degree than the openings in the carbonate rocks . 
Ground water in quantities sufficient for domestic purposes can usually be 
obtained in areas underlain by the soluble carbonates and fractured sandstones . 
Although ground water moves through openings in shale beds, shale is an 
effective barrier to vertical ground-water movement and generally yields only
limited ground water. Domestic supplies can usually be found in the sandstone 
at depths of 100 feet or less . Wells in dolomite and limestone are deeper on 
the average with the majority ranging from 50 to 200 feet in depth . These 
enlarged openings generally become smaller and less numerous with depth and it 
is generally not advisable to drill deeper than 300 to 350 feet on the basis 
of presently available information . Most of the wells reported in the Valley
and Ridge province yield from 3 to 50 gal/min. However, yields from 100 to 
250 gal/min are common. Larger yield wells (100 gal/min or more) are usually
located near perennial streams . Water quality is usually acceptable ; however, 
water from the Sevier Shale is locally high in sulfur and iron. It should be 
emphasized that the existing water-well data base is composed of wells drilled 
primarily for domestic needs which can be satisfied with relatively small 
supplies . Also, choices of favorable locations for drilling based on geologic
studies are extremely limited . Springs flowing from openings in carbonate 
rocks are numerous . Pending further studies, the potential for the development 
of large ground-water supplies cannot be predicted with certainty . 

Demography 

Historical (1970) and recent (1980) population, total wage and salary employ
ment including both full- and part-time workers, and per capita personal
income data for the county boundary approximation of the French Broad River 
basin are presented in table 24 . Counties included in this approximation are 
Cocke, Greene, Jefferson, Sevier, and Unicoi . Major urban or metropolitan 
areas in the Tennessee part of the basin and their 1980 census population 
include Banner Hill (2,913) , Erwin (4,739) , Ga tlinburg (3, 210) , Greeneville 
(14, 09 7) , and Newport (7,580) . 



Table 24.--County population, employment, and per capita personal income data, French Broad River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population Employment - income 1980 dollars 

County 
1970 1980 1970 1980 1970 

Cocke 25,283 28,792 6,164 6,915 $4,650 $5,272 

Greene 47,630 54,422 16,191 20,187 5,424 6,395 

Jefferson 24,940 31,284 7,630 9,230 5,363 6,646 

Sevier 28,241 41,418 7,754 15,184 5,809 6,968 

Unicoi 15,254 16,362 4,119 4,429 5,615 6,611 

Total 141,348 172,278 41,858 55,945 - 

1980 
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Public and Sel f-Supplied Commercial and Industrial Water Users 

Currently, there are 22 public, community water-supply facilities and 15 large, 
self-supplied commercial and industrial water users whose use exceeds 0 .1 
Mgal/d in the Tennessee part o£ the French Broad River basin . Detailed inven
tories containing information and data relative to each community or self-
supplied user's source of water, average daily water use, source capacity, 
population served, treatment plant and storage capacities, and water supply, 
quantity-related problems are contained in tables 11 and 12 of appendix I, 
respectively . Total water withdrawal at the present time for public and large, 
self-supplied commercial and industrial purposes in the French Broad River 
basin equals about 46 .4 Mgal/d . The location and water-supply source of all 
public and large, self-supplied commercial and industrial water users inven
toried in the French Broad River basin are shown in figures 18 and 19, 
respectively . 

Figure 18--Explanation 

Site No . Facili ty name 

1 Newport WS 
2 Greeneville WC 
3 North Greene UD 
4 
5 

Dandridge WD 
Lakeland UD 

6 White Pine WD 
7 Forks of the River Industrial Park WS 
8 Knox-Chapman UD 
9 English Mountain WS 

10 Pigeon Forge WS 

11 Gatlinburg WS 
12 Sevierville WS 
13 Webb Creek UD 
14 Erwin Utility Board 
15 Jonesboro UD 

At the present time, public water systems serve about 145,000 people or 84 
percent of the basin's 1980 population. Average daily water use or withdrawal 
for public purposes equals about 17 .9 Mgal/d of which approximately 15 .5 Mgal/d 
or 87 percent is extracted from surface-water sources and 2 .4 Mgal/d or 13 
percent from ground-water sources . Major community water-supply facilities 
whose average daily use exceeds 1 .0 Mgal/d include the following: 

Facility Average water 
name use (Mgal/d) 

Newport WS 3 .000 
Greeneville WC 5 .500 
Knox--Chapman UD 1 .500 
Ga t l inburg W S 1 .965 
Erwin Utility Board 1 .600 
Jonesboro UD 1 .250 
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Figure 1 8 .--Public water-supply facilities, French Broad River basin . 
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Combined, these systems account for 83 percent of the basin's total water use 
for public purposes . 

Figure 19--Explanation 

Site No . Facility name 

1 Ball Metal and Chemical Corp . (Greeneville) 
2 Nolichucky Sand Co . (Greeneville) 
3 Pa rvin Sand Co . (Af ton) 
4 Pet, Inc . (Greeneville ) 
5 Tennessee Electrominerals Corp . 

(Greeneville ) 

6 American Enka Co . (Lowland) 
7 Bush Brothers and Co . (Chestnut Hill) 
8 American Limestone Co . (Knoxville) 
9 Modine Manufacturing Co . (Knoxville) 

10 Arnold Engineering Co . (Sevierville) 

11 Cherokee Textile Mills (Sevierville) 
12 Clinchfield Railroad (Erwin) 
13 Moody Dunbar, Inc . (Limestone) 
14 Moody Dunbar Pepper Plant (Limestone) 

Self-supplied commercial and industrial users use (withdraw) about 28.5 Mgal/d, 
of which about 27 .0 Mgal/d or 95 percent is from surface-water sources and 1 .5 
Mgal/d or 5 percent from ground-water sources . Slightly over 80 percent or 
23 .0 Mgal/d of the total water withdrawal for commercial and industrial pur
poses is by American Enka Co . a t Lowland . Consumptive water use equals about 
1 .4 Mga l /d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial water users in the French Broad River basin. The number in parentheses 
following each identified problem indicates the number of communities and (or) 
self-supplied water users who are now or have experienced this problem in the 
past . Note, these 
overall severity . 

are not listed in order of frequency of occurrence or 

High chlorine demand . (1) 
Drastic to moderate fluctuations in turbidity following periods of heavy 
rain and flooding . (8) 

" Occasional clogging of water-supply intakes due to excessive siltation . (2) 
Poor water quality due to fecal coliform from upstream campgrounds . (1) 
Occasional industrial spills . (1) 

" Occasional low s treamflows . (1) 

Water-Supply Ad equacy Analysis 

The French Broad River drains 2,298 mil or approximately 1,471,000 acres of 
land and water area in Tennessee . Surface- and groundwater resources are 
quite substantial and are replenished by an abundant rainfall whose long-term 
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Figure 1 9 .--Self-supplied commercial and industrial water users, French Broad River basin . 



(1941-70) average varies from 51 .53 inches above Newport to 49 .20 inches above 
Douglas Dam to 47 .28 inches above Knoxville . Average annual runoff ranges from 
16 to 22 inches as one moves eastward through the basin except for the Great 
Smoky Mountains part of the basin where runoff ranges from 38 to 40 inches . 
September, October, and November are the driest months of the year with July 
being the wettest month . Small, unregulated streams are often characterized 
by low streamflow conditions during extended drought periods during the late 
summer and fall months . 

Current water use or withdrawal for public and large, self-supplied commercial 
and industrial water users in the French Broad River basin equal approximately 
46.4 Mgal/d . Public water systems use about 17 .9 Mgal/d, o f which approxi
mately 15 .5 Mgal/d or 87 percent is withdrawn from surface-water sources and 
2 .4 Mgal/d or 13 percent from ground-water sources . Self-supplied commercial 
and industrial use was about 28 .5 Mgal/d, of which about 27 .0 Mgal/d or 95 
percent was from surface-water sources and 1 .5 Mgal/d or 5 percent from ground
water sources . Slightly over 80 percent or 23 .0 Mgal/d of the total water 
withdrawn for commercial and industrial purposes is by American Enka Co . a t 
Lowland . Consumptive water use equals about 1 .4 Mgal/d . 

Generally, the basin's public-water supplies, particularly those served via 
surface-water sources, appear to be adequate from a quantity standpoint to 
meet the basin's current needs . However, two communities - Erwin and White 
Pine - which get their water from springs and wells, respectively, are 
currently withdrawing slightly more water than their dependable, long-term 
source capacity . Both of these communities could expect to face water defi
ciencies either during extended drought periods or because of increased water 
use due to industrial expansion or an increase in population . Two communities, 
English Mountain and Lakeland, are presently being served by ground-water 
sources of unknown capacity . However, neither of these communities is experi
encing any water-supply shortages at the present time and none are anticipated 
because both of these systems are quite small with average daily water use of 
0 .016 Mgal/d at English Mountain and 0 .003 Mgal/d at Lakeland . 

Analysis of the basin's water supplies for self-supplied commercial and indus
trial users indicates that while several users in Greene, Jefferson, Unicoi, 
and Washington Counties are utilizing surface- and (or) ground-water sources 
whose dependable source capacity is either unknown or less than the current 
average daily use, none of these users is currently experiencing any water-
supply shortages . It is possible, however, that some of these industries 
could face serious water-supply shortages during times of extended drought 
conditions and should seek additional or other more dependable sources . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's 
water resources are subject to contamination from a variety of sources ; 
existing and pending Federal, State, and local statutes relative to water 
quality protection and maintenance' or improvement should ensure that current 
water quality will be maintained with little, if any, future degradation of 
the basin's water resources . Potential sources of contamination include 
(1) leachate from municipal and industrial waste disposal facilties and septic 
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tank systems ; (2) agricultural pollution from fertilizers, pesticides and 
herbicides, and livestock wastes ; and (3) runoff from surface mine lands and 
quarries . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate ground water supplies, 
observation-well data indicate there are no long-term, regional water table 
declines . Periodic local problems associated with a decline in an area's water 
table are caused b y excessive withdrawals. To alleviate this problem, optimum 
groundwater withdrawal rates should be determined during the initial test 
pumping of the source . 
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HATCHIE RIVER BASIN 

Ba sin- Descript ion 

The Tennessee part of the Hatchie River basin, including that part of the 
alluvial Mississippi River valley between the Obion and Loosahatchie Rivers, 
covers 2,260 mil of land and water area and consists of all or parts of the 
following tributary basins as delineated by the Geological Survey and the 
Tennessee Department of Water Management in 1982. 

Tributary Tennessee 
basin No . Basin drainage area 
(fig . 20) description (square miles ) 

41B Mississippi Alluvial Valley in Tennessee 235 
from the Obion River to the Hatchie River . 

41C Mississippi Alluvial Valley in Tennessee 148 
from the Hatchie River to the Loosahatchie 
River. 

42A Hatchie River basin above Searles includ- 424 
ing Little Hatchie Creek. 

42B Hatchie River basin from Searles to 628 
Hillsville . 

42C Hatchie River basin from Hillsville to 825 
mouth . 

The Hatchie River basin encompasses all or major parts of Haywood, Hardeman, 
Lauderdale, McNairy, and Tipton Counties as well as minor parts of Chester, 
Fayette, Madison and Shelby Counties . A map of West Tennessee which delineates 
the area drained by the Hatchie River basin is shown in figure 20 . 

Topography 

The Hatchie River basin consists of that part of West Tennessee drained by the 
Hatchie River as well as that part of the alluvial Mississippi River valley 
between the Obion and Loosahatchie Rivers . 

The Hatchie River originates south of the Tennessee-Mississippi State line and 
flows in a northwesterly direction for about 185 miles across McNairy, Harde
man, Haywood, Tipton, and Lauderdale Counties to its confluence with the 
Mississippi River at river mile 773 .3, approximately 34 miles due north of the 
city of Memphis . Major tributaries include the Tuscumbia River, Porters Creek, 
Clear Creek, Glover Creek, Bear Creek, Big Muddy Canal, Indian Creek, and 
Spring Creek. The drainage area of this basin is approximately 2,609 mil . 
Of this, approximately 1,877 mil are in the West Tennessee area . Elevations 
range from about 230 to 665 feet above sea level . Topography is characterized 
as gently rolling, interrupted by small ditches and drainage divides . Some 
gullied topography has developed and swampy conditions are common. 



��������

Tributary basin divide 

Tributary basin subdivision 

42A Tributary basin identification number 

89° 

Base from U .S . Geological Survey
Slate base map, 1973 

SCALE 1,1,000,000 
10 0 10 20 30 MILES 

.. 
10�~0 10 20 30 40 KILOMETERS 35e - 35e 

0
89 

Figure 20 .--Hatchie River basin . 



From the mouth of the Obion River, the Mississippi River flows in a southerly 
direction for about 79 miles along the western boundary of the Hatchie River 
basin to the mouth of the Loosahatchie River . At the mouth of the Loosahatchie 
River, the Mississippi River has a drainage area of approximately 927,900 
mil . Of this, approximately 383 mil are included within the alluvial 
valley in the Hatchie River basin . The Mississippi River is the outlet for all 
streams in the State located west o f the Tennessee Valley . 

Hydrology 

Surface Water 

Surface- and ground-water resources of this basin are replenished by an ample 
rainfall whose long-term (1941-70) average is approximately 49 inches . From 
1970-79, the average precipitation was approximately 56 inches . The average 
1979 rainfall was approximately 66 inches . Annual (1979) and long-term 
(1941-70) precipitation data for selected NWS rainfall stations in the Hatchie 
River basin are presented in table 25 . The 1970-79 precipitation averages for 
these same rainfall stations with their high and low year of precipitation are 
presented in table 26 . 

The months of August, September, and October are usually the driest with the 
average rainfall ranging from 2 .75 to 3 .51 inches . During the remainder of 
the year, average rainfall ranges from 3 .56 to 5 .42 inches with March usually 
being the wettest month . 

The surface-water supply for this basin is derived from precipitation and 
runoff within the area, streamflow including ground-water discharge entering 
the area from adjacent areas, and ground-water discharge to streams within the 
area . Average discharge data for selected hydrologic data stations are 
presented in table 27 . Theoretically, there is a large quantity of surface 
water available for use in this basin. However, because of the small number 
of available storage sites and the increased evaporative losses of surface 
water that occur with this development, this quantity is not realistically
obtainable . 

Ground Water 

West Tennessee embraces two physiographic provinces . One is the West Tennes
see Plain, including the subdivision known as the West Tennessee Uplands, and 
the other is the Mississippi River Valley . 

The West Tennessee Plain extends from the western margin of the Western Valley 
of the Tennessee River, or the divide, known as the West Tennessee Uplands, 
separating eastward flowing drainage to the Tennessee River from streams 
flowing westward to the Mississippi River . This area contains three major 
drainage basins : the Obion-Forked Deer, the Hatchie, and the Memphis Area 
which includes the Loosahatchie River, Wolf River, and Nonconnah Creek . 

West Tennessee lies in the region known as the Mississippi embayment . This is 
an area in which Paleozoic limestones were downwarped in the geologic past 
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Table 25 .--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Hatchie River basin 

Elevation 1979 
above sea level Period of Precipitation 

Station location Station owner (feet) record (year s) (inches) 

Covington 
Ripley 
Brownsville 

NWS 
NWS 
NWS 

310 
335 
330 

97 
18 
97 

63 .48 
61 .87 
61 .19 

Brownsville sewage plant 
Bolivar Water Works 

NWS 
NWS 

355 
455 

38 
92 

64 .70 
71 .46 

Selmer NWS 470 55 75 .11 

Long-term annual 
precipitation 

(inches) 

50 .16 
48 .98 
50 .69 
46 .25 
49.09 
51 .08 



Table 26 .--Precipitation data for the period 1970-79 for selected 
rainfall stations, Hatchie River basin 

Precipitation (inches) 

Covington 63 .48 1979 40 .51 1977 55 .47 
Ripley 63.18 1975 40 .43 1977 54.82 
Brownsville 70 .23 1974 42 .58 1971 53 .96 
Brownsville sewage plant 66.70 1974 41 .00 1971 54.21 
Bolivar Water Works 71 .46 1979 44 .45 1970 56 .54 
Selmer 75.11 1979 45.49 1976 60 .28 



Table 27 .--Average discharge data for selected hydrologic data stations, 
Hatchie River basin 

Period Average discharge 
Station name Drainage of Cubic feet 

and River area record Cubic feet Inches per second 
location (county) mile (,square miles) (years) per second - - per year- mil eper square 

Mississippi River at 734 .7 928,700 45 528,071 7 .72 0 .57 
Memphis (Shelby) .a 

Hatchie River at 135 .1 1,480 52 3,311 30 .46 2 .24 
Bolivar (Hardeman) . 

Rialto (Tipton) . 
Hatchie River at 34.0 2,308 44 3,370 19 .82 1 .46 

a This hydrologic data station is actually located outside the Hatchie River basin. However, its discharge 
data is representative of the Mississippi River in this basin . 



forming a trough with its axis or deepest part roughly parallel to the present 
course of the Mississippi River and extending from the Gulf Coast northward to 
the southern tip of Illinois . Its eastern margin lies in parts of Kentucky, 
Tennessee, Alabama, and Mississippi while its western margin lies in parts of 
Missouri, Arkansas, Louisiana, and Texas . During geologic time, the sea 
successively advanced and receded in the trough depositing sediments consisting 
of uncemented sand and clay with minor amounts of other materials . Thick non
marine sediments were also deposited . Consequently, these sands and clays are 
at the surface east of the Mississippi River and dip at the rate of 15 to 30 
ft/mi westward toward the river where they begin to rise again and reappear 
west of the river although covered by alluvial deposits . Inclination of the 
water-bearing sands and the presence of clay layers and lenses cause the water 
in the sands to be under artesian pressure away from the outcrop area . In 
West Tennessee, the oldest sediments appear on the surface near the Tennessee 
River and dip westward reaching a depth of over 3,000 feet below the 
Mississippi River . 

Inasmuch as the sand aquifers are continuous through the West Tennessee Plain 
and extend into other states, it is not practical to discuss them on a river 
basin basis but rather on a regional basis . While almost any sand body in any 
formation may furnish adequate supplies of freshwater for domestic use at or 
near its outcrop area, there are four major aquifers that are capable of 
furnishing relatively large supplies for municipalities and industries . From 
oldest to youngest these aquifers are the Coffee Sand and McNairy Sand of 
Cretaceous age and the Wilcox Formation and the Claiborne Formation of Tertiary 
age . In the Memphis area, the Wilcox and Claiborne aquifers are respectively 
known as the "1,400-foot sand", or the Fort Pillow Sand, and the "500-foot 
sand", or the Memphis Sand ." The outcrop areas and dominant recharge areas of 
these aquifers occur as bands trending from south-southwest to north-northeast 
across West Tennessee . The eastern margin of the outcrop area of the Coffee 
Sand lies near the Tennessee River and the outcrop areas of the younger aqui
fers occur successively to the west until the Claiborne, including the Memphis 
Sand, is hidden from view near Paris, Jackson, and Somerville by a blanket of 
relatively recent loess and terrace deposits which extend westward to the 
Mississippi River Valley . 

The Coffee Sand of Upper Cretaceous age is present in northern Mississippi and 
crops out in a belt in Tennessee from southwestern Hardin County to the Ken
tucky State line in northeastern Henry County . This outcrop belt is approxi
mately 6 miles wide near the Mississippi-Tennessee border and becomes narrower 
to the north-northeast where it merges with the younger McNairy Sand near the 
Kentucky line . Its thickness ranges from approximately 200 feet near the 
Mississippi line and thins northeastward to less than 50 feet in southern Henry 
County . It has been estimated to underlie an area of approximately 6,000 mil 
overall . The Coffee Sand is the oldest and smallest of the four major aqui
fers, and wells producing from it generally have lower yields . The larger 
yield wells producing from this aquifer probably do not supply much more than 
300 gal/min . The Coffee Sand dips beneath the surface westward from its ,out
crop area and is at a depth of some 3,000 feet or more at Memphis . Water in 
the aquifer becomes relatively highly mineralized near the Fayette-Shelby 
County line . 

The McNairy Sand is present in northern Mississippi and extends across 
Tennessee into Kentucky . Its outcrop belt is approximately 12 miles wide in 



McNairy County and thins northward to less than 8 miles in Benton County . The 
outcrop area is narrowest near the Kentucky line . The McNairy Sand is approxi
mately 200 feet thick in the northern end of the embayment and thickens to some 
375 feet in the subsurface at Memphis . It has been estimated that this sand 
underlies approximately 11,000 mil of Tennessee and Kentucky . The McNairy 
Sand is an excellent aquifer particularly at or near its outcrop area . Yields 
of wells drilled into it range from 250 to 500 gal/min . Like the Coffee Sand, 
the McNairy Sand dips westward from its outcrop area into the subsurface and 
lies at a depth of some 2,400 feet at Memphis . If freshwater is defined as 
water having a concentration of no more than 1,000 mg/L total dissolved solids, 
then the McNairy Sand is at the base of the zone of freshwater at Memphis as 
the water in it there contains the limit of total dissolved solids . Presently, 
it is not used as a source of water in the Memphis area . 

The Wilcox Formation contains an aquifer known in the Memphis area as the 
"1,400-foot sand," or Fort Pillow Sand, which is present in Mississippi and 
extends across West Tennessee into Kentucky . Its outcrop is narrow in Tennessee 
due to thinning and overlap by the overlying Claiborne Formation . In some 
places the Wilcox is completely overlapped by the Claiborne . The outcrop area 
is about 13 miles wide in Hardeman County and is less than a mile wide in 
northern Henry County . The "1,400-foot sand," or Fort Pillow Sand, thickens 
from about 50 feet on the western edge of the Wilcox outcrop belt to over 300 
feet thick in the subsurface in Lake, Dyer, and Lauderdale Counties near the 
Mississippi River . It has been estimated that the Fort Pillow Sand underlies 
about 7,000 mil in Tennessee and Kentucky . A number of wells obtain water 
from it in or near its outcrop belt but few are known to exist elsewhere in 
Tennessee except for a large industrial user in Memphis . Well yields at 
Memphis are reported to range from 400 to 1,600 gal/min . The Wilcox Formation 
is considered to be a reserve source of water for the city of Memphis . 

The Claiborne Formation is the largest aquifer in West Tennesse and contains 
the "500-foot sand," or the Memphis Sand in the Memphis area . It is exposed 
at the surface westward from its feather edge overlying the Wilcox until 
covered by loess and alluvial deposits when it becomes the subcrop bedrock . 
The Claiborne is overlain by the Jackson Formation in areas of the counties 
bordering the Mississippi River . The outcrop belt of the Claiborne is much 
wider than that of the Wilcox . The Memphis Sand thickens from a feather edge 
to an estimated thickness of about 900 feet at the Mississippi River in south
western Shelby County and its areal extent is approximately 7,000 mil in 
Tennessee and Kentucky . Its broad outcrop area and thickness make it an 
excellent aquifer . The city of Memphis secures its water supply from this sand 
which is capable of yielding as much as 2,500 gal/min to wells . 

Water quality of all West Tennessee aquifers is generally good at or near their 
outcrop areas . However, their iron content is generally high and requires 
treatment . The total dissolved solids content is often less than 100 parts per 
million (ppm) in these areas . Water having a dissolved solids content of less 
than 500 ppm is usually available at depths of less than 1,000 feet, and water 
having a dissolved solids concentration of 1,000 mg/L or less is present in 
some places to depths of a little more than 2,000 feet . Iron content often 
decreases with depth . Water in any aquifer increases in dissolved solids con
tent with depth . It also changes in chemical character from a calcium bicar
bonate to a sodium bicarbonate type when relatively deeply buried . 



The potential for ground-water development inimost of the West Tennessee Plain 
is high . At present, no single aquifer has been developed to a point anywhere 
near its potential . Each major aquifer receives about 12 .5 inches of recharge 
per year in the outcrop areas . This would represent an average recharge of 
about 0 .6 (Mgal/d)/mil . 

The Tennessee part of the Mississippi River Valley is a narrow strip of the 
Mississippi River flood plain extending from Memphis to the Kentucky line . At 
Memphis, it does not exist as the river extends to the base of the Chickasaw 
Bluffs which mark the western margin of the West Tennessee Plain with the 
exception o f Presidents Island and the area south o f Memphis . Northward i t 
attains a maximum width of 10 miles . Much of the region is covered at times 
by the extreme high waters of the river. In the flood plain areas of Lauder
dale, Dyer, and Lake Counties, the alluvium is capable of furnishing rather 
large quantities of water to wells . This water is generally high in iron and 
is not used for domestic supplies but is used for irrigation . South of Lauder
dale County, the flood plain alluvium yields smaller quantities of water. 

Demography 

Historical (1970) and recent (1980) population, employment, and per capita 
personal income data for the county boundary approximation of the basin are 
summarized in table 28 . Counties included are Hardeman, Haywood, Lauderdale, 
McNairy, and Tipton . Major urban or metropolitan areas in this basin and 
their 1980 census population include Bolivar (6,597), Brownsville (9,307), 
Covington (6,065), Ripley (6,366), Selmer (3,979), and Whiteville (1,270) . 

Public and Self-Supplied Commercial and Industrial Water Users 

Presently, there is a total of 20 public water-supply facilties and three 
large, self-supplied commercial and industrial water users whose use exceeds 
0 .1 Mgal/d in the Hatchie River basin . Detailed inventories containing perti
nent information and data relative to each community or self-supplied users' 
source of water, average daily water use, source capacity, population served, 
treatment plant and storage capacities, and water-supply quantity related 
problems are found in tables 13 and 14 of appendix I, respectively . Total 
water use for public and large, self-supplied commercial and industrial users 
in the basin equals about 13 .1 Mgal/d . The general location and water-supply 
source of all public and large, self-supplied commercial and industrial water 
users inventoried in the Hatchie River basin are shown in figures 21 and 22, 
respectively . 

Public water systems currently serve about 68,000 or 55 percent of the 
basin's 1980 population . Total water use or withdrawal for public purposes 
averages about 9 .2 Mgal/d, all o f which i s withdrawn from ground-water sources . 
Major public water-supply facilities whose average daily use exceeds 1 .0 Mgal/d 
include the following : 



County 

Hardeman 

Haywood 

Lauderdale 

McNairy 

Tipton 

Total 

Table 28.--County population, employment, and per capita personal income data, 
Hatchie River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Population Employment 
Per capita 
income 1980 

personal 
dollars 

1970 1980 1970 1980 1970 1980 

22,435 23,873 6,702 8,034 $3,508 $4,412 

19,596 20,318 5,981 6,738 3,323 4,435 

20,271 24,555 6,126 8,540 3,300 4,554 

18,369 22,525 6,191 8,723 3,767 4,968 

28,001 32,747 8,228 12,167 3,376 5,287 

108,672 124,018 33,228 44,202 - -



Facility Average water 
name use (Mga1/d) 

Bolivar WD 1 .137 
Brownsville UD 1 .310 
Covington WD 1 .351 
Ripley WD 1 .522 
Se lmer WD 1 .500 

Together, these systems account for about 74 percent of the total water use 
for public purposes . 

Figure 21--Explanation 

Site No . Facili ty name Site No . Facility name 

1 Bolivar WD 11 Covington WD 
2 Middleton WD 12 First UD of Tipton County 
3 To one WD 13 He nning WD 
4 Western Mental Health 14 Stanton WD 

Institute 15 Mercer UD 
5 Whiteville WS 

16 Bethel Springs WD 
6 Brownsville Utility Department 17 Brighton WD 
7 Fort Pillow State Prison 
8 Ripley WD 
9 Lauderdale County WS 
10 Selmer WD 

Self-supplied commercial and industrial users currently withdraw about 3 .9 
Mgal/d of which 3 .0 Mgal/d or 77 percent is obtained from sandpits and 0 .9 
Mgal/d or 23 percent is withdrawn from ground-water sources . The basin's only 
major self-supplied commercial and industrial user is the Bolivar Sand Company 
(3 .000 Mgal/d) in Bolivar . 

Only one facility in the basin reported a specific water-supply problem experi
enced during the period surveyed . This problem was a high level of iron con
tent in the water. 

Water-Supply Adequacy Analysis 

The Hatchie River basin covers 2,260 mil (1,446,400 acres) of land and water 
area . This basin's surface- and ground-water resources are replenished by sub
stantial rainfall whose long-term (1941-70) average is approximately 49 inches . 
The driest months of the year are usually August, September, and October with 
March usually being the wettest month. 

Total present water use or withdrawal for public and large self-supplied com
mercial and industrial purposes in the Hatchie River basin amounts to approxi
mately 13 .1 Mgal/d . Of this amount, public-water systems use about 9 .2 Mgal/d, 
all of which is withdrawn from groundwater sources . Self-supplied commercial 



��������

Tributary basin divide 

Tributary basin subdivision 

42A Tributary basin identification number 

Ground-water supply 

Base trom U.S . Geological Survey
State base map, 1973 

SCALE 1 .1,000,000 
10 0 10 20 30 MILES 

., 0 

10�~0 10 20 30 40 KILOMETERS 35e - - 35 

I 
89 e 

Figure 2 1 .--Public water-supply facilities, Hatchie River basin . 
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Figure 22--Explanation 

Site No . Facility- name 

1 Arm ira Corp . (Bo l ivar) 
2 Bolivar Sand Co . (Bolivar) 
3 Colonial Fiber Co . (Covington) 

and industrial users use about 3 .9 Mgal/d, of which about 3 .0 Mgal/d or 77 
percent is obtained from sandpits and 0 .9 Mgal/d or 23 percent is withdrawn 
from ground-water sources . 

Generally, the basin's public water-supply systems are adequate in quantity to 
meet the basin's present needs, and no single aquifer has been developed 
anywhere near its potential . No water-supply shortage problems were reported 
by any of the public water-supply systems or by any of the large, self-supplied 
water users . 
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Figure 2 2 .--Self-supplied commercial and industrial water users, Hatchie River basin . 



HOLSTON RIVER BASIN 

Bas in Description 

The Tennessee part of the Holston River basin covers 2,253 mil of land and 
water area and consists of all or parts of the following tributary basins as 
delineated by the Geological Survey and the Tennessee Department of Water 
Management in 1982 . 

Tributary Tennessee 
basin No . Basin drainage area 
(fig. 23) description ( square miles) 

15A South Fork Holston River above South 161 
Ho lston Dam t o the Tennessee State line . 

15B South Fork Holston River from South 402 
Holston Dam to the river's mouth, 
excluding the Watauga River in Tennessee . 

15C Watauga River above Watauga Dam to the 265 
Tennessee State line . 

15D Watauga River from Watauga Dam to the 401 
river's mouth . 

16A Ho lston River from the confluence of 651 
the North and South Forks of the 
Ho lston River to Cherokee Dam . 

16B Holston River from Cherokee Dam to 348 
the river's mouth . 

48 North Fork Holston River from the Virginia 25 
State line to the river's mouth . 

This basin's hydrologic area encompasses all or major parts of Carter, 
Grainger, Hamblen, Hawkins, Johnson, Sullivan, and Washington Counties as well 
as minor parts of Jefferson, Knox, and Union Counties in northeast Tennessee . 
A map of the east Tennessee part of the Tennessee River basin which highlights 
the Ho lston River basin is shown in figure 23 . 

Topo graphy 

On the whole, the basin is a broad, lowland belt characterized in places by 
minor parallel ridges and intervening valleys corresponding to the northeast-
southwest trend of the Tennessee Valley . The Holston River and its principal 
tributaries including the North, South, and Middle Forks of the Holston River 
and the Watauga River plus numerous smaller streams such as Beech, Big, Big 
Flat, Caney, Poor Valley, Richland, Robertson, Roseberry, and Swanpond Creeks 
flow in broad, winding courses in the intervening valleys . While the main 
river valleys are characterized by steep side slopes, the smaller tributary 
streams are characterized by relatively flat valley slopes . Average stream 
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slopes in the Tennessee part of the basin equal about 2 .76 f t/mi . Basin 
elevations generally range from around 900 to 3,500 feet above sea level . 

Hydrology 

Surface Water 

Surface- and ground-water resources in this basin are fed by an abundant rain 
fall whose long-term (1941-70) average ranges from 44 .14 inches above Cherokee 
Dam to 47 .28 inches above Knoxville . During the 10-year period from 1970-79, 
average annual precipitation above Cherokee Dam was 47 .97 inches and ranged
from 38.47 inches in 1970 to 55.64 inches in 1972 . Above Knoxville, average
annual precipitation for the same period was 51 .19 inches with a low of 40 .73 
inches in 1970 and a high of 57.23 inches in 1972 . Average precipitation data 
for watershed subdivisions of the Holston River basin during the 1970-79 time 
period are presented in table 29. Annual 1979 and long-term (1941-70), precip
itation data for selected TVA and NWS rainfall stations in the Tennessee part 
of the Holston River basin are presented in table 30 . 

Usually, the months of September, October, and November are the driest months 
with average rainfall ranging from 2 .45 to 3 .13 inches above Cherokee Dam and 
2 .85 to 3 .35 inches above Knoxville . Other months generally average about 
3 .60 to 4 .92 inches above Cherokee Dam and 3 .80 to 5 .14 inches above Knoxville 
with July having the heaviest rainfall . 

Average annual runoff in the Tennessee part of the Holston River basin ranges 
from about 15 to 22 inches as one moves northeastward from Knoxville . Average
discharge data for selected hydrologic data stations in the Holston River basin 
are summarized in table 31 . Much of this runoff occurs during the winter and 
spring months . During extended drought periods in the late summer and fall 
months ; small, unregulated streams often go dry, particularly along the rim of 
the basin . 

Major Reservoirs 

Major reservoirs located in this basin and their total storage in acre-feet at 
normal minimum pool are Boone Reservoir (45,000) ; Cherokee Reservoir (393,000) ; 
Fo.rt Patrick Henry Reservoir (22,700) ; South Holston Reservoir (326,000) ; 
Watauga Reservoir (323,000) ; and Wilbur Reservoir (388) . Detailed information 
describing each reservoir's location and operation pattern follows : 

Boone Reservoir 

Location and drainage area .--Boone Reservoir is formed by Boone Dam which 
is located on the South Fork Holston River at river mile 18 .6 about 1 .4 miles 
below its confluence with the Watauga River in Sullivan and Washington
Counties . Boone Dam controls 1,840 mil of drainage area . 

Reference period .--1960-81 . 

Reservoir discharge (minimum daily average flow) . --Minimum daily average
discharge from Boone Dam during the reference period ranged from a low of about 
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Table 29 .--Precipitation data by watershed subdivision for the period 1970-79, Holston River basin 

Precipitation (inches) 

Watershed description - Him--- Year Low Year 10-year average 

South Fork of the Holston 59.10 1972 38 .50 1978 47 .87 
River upstream from South 
Ho lston Dam . 

Watauga River upstream from 60 .30 1979 39.20 1970 50 .74 
Watauga Dam . 

South Fork of the Holston 54.70 1974 35 .40 1970 47 .41 
River from Kingsport to 
South Ho lston Dam and the 
Watauga River downstream from 
Watauga Dam . 

Holston River from Cherokee 54.70 1972 39 .70 1978 47.82 
Dam to Kingsport and the 
Tennessee part of the North 
Fork of the Holston River . 

Holston River from Knoxville 62 .80 1972 43.30 1970 52.85 
to Cherokee Dam . 



Table .30 .--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Holston River basin 

Elevation 1979 Long-term annual 
above sea level Period of Precipitation precipitation 

Station location Station owner (feet) record (years) (inches) (inches) 

Mountain City TVA 2,280 16 48 .39 45.00 
South Holston Dam TVA 1,535 34 54 .26 46 .97 
Watauga Dam TVA 1,714 33 59.02 49 .48 
Roan Mountain TVA 2,550 29 52 .22 45 .83 
Boone Dam TVA 1,334 29 47 .82 42.80 
Kingsport TVA 1,200 25 41 .14 43 .01 
Elizabethton TVA 1,512 88 47 .12 41 .96 
John Sevier steam plant TVA 1,120 27 50 .19 44 .56 
Je f ferson Ci ty TVA 1,200 38 52.16 46.59 
Cherokee Dam TVA 1,012 39 59 .67 44 .46 
Strawberry Plains TVA 870 41 52 .07 45.30 
Johnson City TVA 1,545 32 45 .67 43 .50 
Bristol Airport NWS 1,525 42 43.71 41 .47 
Rogersville NWS 1,355 95 55 .97 45 .16 



Table 31 .--Average discharge data for selected hydrologic data stations operated 
by the U.S . Geological Survey, Holston River basin 

Period Average discharge 
Station name Drainage of Cubic feet 

and River area record Cubic feet Inches per second 
location (county) mile uare miles) (years) per second - fir- year - per square mile 

Watauga River downstream from 33.6 471 38 754 21 .14 1 .60 
Wilbur Dam (Carter) . 

Doe River at 1 .0 137 65 225 22 .30 1 .64 
Elizabethton (Carter) . 

N Watauga River at 25 .9 692 50 1,100 21 .59 1 .59 
Elizabethton (Carter) .w 

Reedy Creek at Orebank 9.8 36.3 17 46 .8 17 .51 1 .29 
(Sullivan) . 

Holston River at 118 .7 2,874 40 3,820 18 .05 1 .33 
Surgoinsville (Hawkins) . 

Big Creek near Rogersville 2.0 47 .3 30 60 .9 17 .48 1 .29 
(Hawkin s) . 

Beech Creek at Kepler 6 .6 47.0 15 52 .9 15 .28 1 .13 
(Hawkins) . 

Holston River near 5 .5 3,747 47 4,766 17 .27 1 .27 
Knoxville (Knox) . 
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17 .0 ft3 /s (11 .0 Mgal/d) in 1965 to a high of about 441 .0 ft3 /s (285 .0 
Mga l/d) in 1980 . The average, 1-day minimum discharge over the reference 
period was about 176.7 ft3 /s (114 .4 Mgal/d) . 

Average number of days of zero flow . --During the reference period, Boone 
Dam has averaged slightly over 2 days o f zero discharge per year ranging from 
a low of no days of zero discharge in all but 3 years since 1973 to a high of 
11 days of zero discharge in 1964 . Zero-discharge days, when they did occur, 
were most common during the months of May, June, and July . There were no 
instances of zero discharge for 3 or more consecutive days from Boone Dam 
during the reference period . 

Existing agreements regarding reservoir releases . --None . 

Cherokee Reservoir 

Location and drainage area . --Cherokee Reservoir is formed by Cherokee Dam 
which is located on the Holston River at river mile 52 .3 in Grainger and 
Jefferson Counties . Cherokee Dam controls 3,428 mil of drainage area . 

Refe renc e period . --1960-81 . 

Reservoir discharge (minimum daily average f low) . --Minimum daily average 
discharge from Cherokee Dam during the reference period ranged from a low of 
about 12 .0 f t3 /s (7 .8 Mgal/d) in 1963 to a high of about 168.0 ft3 /s 
(108 .6 Mgal/d) in 1965 . The average, 1-day minimum discharge over the refer
ence period was approximately 60 .9 f t3 /s (39.4 Mgal/d) . 

Average number of days of zero flow . --During the reference period, Chero
kee Dam has averaged slightly over 70 days of zero discharge per year ranging 
from a low of 18 days in 1980 to a high of 120 days in 1964 . Zero-discharge 
days were most common during the months of February, March, April, and May . 
During the reference period, there were 168 instances of zero discharge for 3 
or more consecutive days from Cherokee Dam . In 36 of these instances during 
the years of 1960-68, 1970, 1972, 1976, 1977, 1980, and 1981 ; consecutive days 
of zero discharge from Cherokee Dam ranged from a low of 7 days in a number of 
years to a high of 44 days in 1981 . 

Existing agreements regarding reservoir releases . --Reservoir releases from 
Cherokee Dam are correlated with releases from Douglas Dam to provide a 
minimum average daily flow of 2,000 .0 f t3 /s (about 1,292 .6 Mgal/d) past 
Knoxville . 

Fort Patrick Henry Reservoir 

Location and drainage area . --Fort Patrick Henry Reservoir is formed by Fort 
Patrick Henry Dam which is located on the South Fork Holston River at river 
mile 8 .2 in Sullivan County . Fort Patrick Henry Dam controls 1,903 mil of 
drainage area . 

Reference_ er iod .--1960-81 . 
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Reservoir discharge (minimum daily average flow) . --The minimum daily 
average discharge from Fort Patrick Henry Dam during the reference period 
ranged from a low of approximately 381 .0 ft3 /s (246 .2 Mgal/d) in 1963 to a 
high of about 780 .0 ft3 /s (503.9 Mgal/d) in 1979 . The average, 1-day mini
mum discharge during the reference period was approximately 628.9 f t3 /s 
(406 .5 Mgal/d) . Since 1970, the average, 1-day minimum discharge has been 
about 748.7 f t3 /s (483.9 Mgal/d) . 

Average number of days of zero-- flow .--None . 

Existing agreements regarding reservoir releases . --Fort Patrick Henry Dam 
provides a minimum average daily reservoir release of 750 .0 ft3 /s (about 
484 .7 Mgal/d) by contractual agreement between TVA and Tennessee Eastman 
Company a t Ki ngsport . 

South Holston Reservoir 

Location and draina e area . --South Holston Reservoir is formed by South 
Holston Dam which is located on the South Fork Holston River at river mile 
49.8 in Sullivan County . South Holston Dam controls 703 mil of drainage 
area . 

Reference period .--1960-81 . 

Re se rvoir discharge - (minimum daily average flow) . --The minimum daily 
average discharge from South Holston Dam during the reference period ranged 
from a low of approximately 2 .0 ft3 /s (1 .3 Mgal/d) in 1963 to a high of 
approximately 89 .0 f t3 /s (57.5 Mgal/d) in 1980 . The average, 1-day minimum 
discharge during the reference period was about 19 .8 ft3 /s (12 .8 Mgal/d) . 

Average number of days of zero flow . --During the reference period, South 
Holston Dam has averaged about 59 days of zero discharge per year ranging from 
a low of 1 day in 1981 to a high of 112 days in 1964 and 1966 . Zero-discharge 
days were most common during the months of March, April, and May . During the 
reference period, there were 115 instances of zero discharge for 3 or more 
consecutive days from South Holston Dam. In 16 of these instances during the 
years of 1961, 1963-66, 1968, 1969, and 1971 consecutive days of zero discharge 
from South Ho lston Dam ranged from a low o f 7 days in several years to a high 
of 15 days in 1961 . 

Existing agreements regarding reservoir releases . --Bristol, Tennessee, has 
a water-supply intake immediately below South Holston Dam which was in place 
prior to the dam's construction . Consequently, TVA has agreed to make special 
water releases whenever normal reservoir operation does not provide adequate 
water to meet the city's intake demands . 

Watauga Reservoir 

Location and drainage area . --Watauga Reservoir is formed by Watauga Dam 
which is located on the Watauga River at river mile 36 .7 in Carter County . 
Watauga Dam controls 468 mil o f drainage area . 

Reference period .--1960-81 . 
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Reservoir discharge (minimum daily average flow) . --The minimum daily 
average discharge from Watauga Dam during the reference period ranged from a 
low of approximately 2 .0 ft3 /s (1 .3 Mgal/d) in 1971 to a high of about 45 .0 
ft3 /s (29 .1 Mgal/d) in 1978 . The average, 1-day minimum discharge during 
the reference period was about 12 .1 f t3 /s (7 .8 Mgal/d) . With the exception 
of 1978, the minimum daily average discharge since 1974 has averaged about 
20 .3 f t3 /s (13 .1 Mgal/d) . 

Average number of days of zero flow . --During the 22-year reference period, 
Watauga Dam has averaged almost 56 days of zero discharge per year ranging 
from a low of 42 days in 1973 and 1975 to a high of 92 days in 1964. Days of 
zero-discharge were most common during the months of February, March, April, 
and May . During the reference period, there were 73 instances of zero 
discharge for 3 or more consecutive days from Watauga Dam . In four of these 
instances during the years of 1960, 1961, 1963, and 1972 ; consecutive days of 
zero discharge from Watauga Dam ranged from a low of 7 days in several years 
to a high of 9 days in 1960 . 

Existing agreements regarding reservoir releases . --Whenever necessary to 
maintain a minimum average flow o f about 112 .0 f t3 /s (72 .4 Mgal/d) a t 
Elizabethton, releases are made from both Watauga and Wilbur Dams . 

Wilbur Reservoir 

Location and drainage area . --Wilbur Reservoir is formed by Wilbur Dam 
which is located on the Watauga River at river mile 34 .0 in Carter County . 
Wilbur Dam controls 471 mil of drainage area . 

Referenc e- period .--1962-81 . 

Reservoir discharge (minimum daily average flow) . --Minimum daily average 
discharge from Wilbur Dam during the reference period ranged from a low of 
about 12 .0 ft3 /s (7 .8 Mgal/d) in 1972 to a high of about 46 .0 ft3 /s (29.7 
Mgal/d) in 1964 . The average, 1-day minimum discharge during the reference 
period was about 29 .2 ft3 /s (18 .9 Mgal/d) . 

Average number of days of zero flow . --None . 

Existing agreements regarding reservoir releases . --Whenever necessary to 
maintain a minimum average flow o f about 112 .0 f t3 /s (72.4 Mgal/d) a t 
Elizabethton, releases are made from both Watauga and Wilbur Dams . 

Ground Water 

Ground water in the Holston River basin in Tennessee occurs in fractures in 
the underlying rock formations that have been subjected to severe folding and 
faulting . With the exception of the westernmost edge of Carter County which 
lies in the Valley and Ridge physiographic province, both Johnson and Carter 
Counties lie in the Blue Ridge province . The easternmost edge of Sullivan 
County also lies in that province . The Holston River basin in this area is 
underlain primarily by noncarbonate rocks such as shale, sandstone, siltstone, 
and highly siliceous crystalline rock . Fractures in these rocks are not 



significantly enlarged by solution that ma~' be caused by percolating ground 
water. Consequently, well yields are generally low ranging mostly from 3 to 25 
gal/min . However, larger yields (100 gal/min or more) are sometimes obtained 
particularly where carbonate rock formations are located . Yields sufficient 
for domestic purposes can usually be obtained with the possible exception of 
areas lying on the tops or slopes of prominent ridges and mountains . Reported 
well depths range from some 15 feet to usually not more than 200 feet . The 
shallower wells are those dug in the regolith, i .e ., sand, clay, and rock 
fragments, while the majority are drilled wells . A number of wells have been 
reported as dry holes or as supplying an insignificant amount of water . How
ever, in recent years wells capable of supplying 100 gal/min or more have been 
drilled at several locations in the Blue Ridge province . The sites for these 
wells were picked after a detailed geologic study was made of the area . These 
higher yield wells were found at or near fault zones covered by relatively 
thick regolith . In view of this finding, the true potential for the develop
ment of significant groundwater supplies in the Blue Ridge part of the basin 
needs further study at the present time . A number of municipalities in this 
area derive their water supplies from large springs . The ground-water quality 
is usually acceptable . 

The remaining area of the Tennessee part of the Holston River basin lies in 
the Valley and Ridge province . This area is primarily underlain by carbonate 
rock formations such as limestone and dolomite together with calcareous shale 
and limy sandstone . Ground water occurs in fractures and bedding-plane open
ings in the limestone and dolomite formations which have been enlarged in 
varying degrees by the dissolving action of circulating ground water . Water 
also occurs in fractures in the shale and sandstone which may be enlarged some
what by solution of the lime content, but to a much lesser degree than in the 
openings in the carbonate rocks . Ground water in quantities sufficient for 
domestic purposes can usually be obtained in areas underlain by the soluble 
carbonates and fractured sandstones . Although ground water moves through 
openings in shale beds, shale is an effective barrier to vertical ground-water 
movement and generally yields only limited ground water . Domestic supplies 
can usually be found in the sandstone at depths of 100 feet or less . Wells in 
dolomite and limestone are deeper on the average with the majority ranging from 
50 to 200 feet in depth . These enlarged openings generally become smaller and 
less numerous with depth and it is generally not advisable to drill deeper than 
300 to 350 feet on the basis of presently available information . Most of the 
wells reported in the Valley and Ridge province yield from 3 to 50 gal/min. 
However, yields from 100 to 250 gal/min are common . Water quality is usually 
acceptable . 

It should be emphasized that the existing water-well data base is composed of 
wells drilled primarily for domestic needs which can be satisfied with rela
tively small supplies . Also, choices of favorable locations for drilling based 
on geologic studies are extremely limited . Springs flowing from openings in 
carbonate rocks are numerous . Pending further studies, the potential for the 
development of large groundwater supplies cannot be predicted with certainty . 

Demography 

Historical (1970) and recent (1980) population, total wage and salary employ
ment including both full- and part-time workers, and per capita personal income 



data for the county boundary approximation of the Holston River basin are 
presented in table 32 . Counties included in this approximation are Carter, 
Grainger, Hamblen, Hawkins, Johnson, Sullivan, and Washington. Major urban or 
metropolitan areas in the Tennessee part of this basin and their 1980 census 
population include Bristol (23,986), Elizabethton (12,431), Jefferson City 
(5, 612) , Johnson City (39,753), Kingsport (32,02 7) , Morristown (19,683), and 
Rogersville (4,368) . Also included in this basin is the Tennessee part of the 
Johnson City-Kingsport-Bristol, Tennessee-Virginia, Standard Metropolitan 
Statistical Area (SMSA) which consists of Carter, Hawkins, Sullivan, Unicoi, 
and Washington Counties . 

Pub l ic and Self-Supplied Commercial and Industrial Water Users 

Currently, there are a total of 54 public water-supply facilities and 11 large, 
self-supplied commercial and industrial water users whose use exceeds 0 .1 
Mgal/d in the Tennessee part of the Holston River basin . Detailed inventories 
containing pertinent information and data relative to each community or self-
supplied user's source of water; average daily water use ; source capacity ; 
population served ; treatment plant and storage capacities ; and water-supply, 
quantity-related problems are found in tables 15 and 16 of appendix I, respec
tively . Total water use or withdrawal at the present time for public and 
large, self-supplied commercial and industrial purposes in the Holston River 
basin amounts to approximately 604.7 Mgal/d . The general location and water-
supply source of all public and large, self-supplied commercial and industrial 
water users inventoried in the Holston River basin are shown in figures 24 and 
25, respectively . 

Public water systems currently serve about 371,000 people or 91 percent of the 
basin's 1980 population. Average daily water use or withdrawal for public 
purposes equals about 51 .8 Mgal/d o f which approximately 34 .9 Mgal/d or 67 
percent is withdrawn from surface-water sources and 16 .9 Mgal/d or 33 percent 
from ground-water sources . Major public water-supply facilities whose average 
daily use exceeds 1 .0 Mgal/d include the following : 

Facility Average water 
name- use (Mgal /d) 

El izabethton WD 4 .800 
Morristown WS 5 .810 
First OD - Hawkins County 1 .075 
Rogersville WS 1 .135 
Jefferson City WS 3 .000 
Northeast Knox UD 1 .152 
Bristol WS 5 .000 
Kingsport WS 12 .000 
Johnson City PWD 12 .800 

Together these systems account for about 91 percent of the total water use for 
public purposes . 

Self-supplied commercial and industrial users use (withdraw) about 552.8 
Mgal/d, of which some 540 .1 Mgal/d or 98 percent is from surface-water sources 
and about 12 .8 Mgal/d or 2 percent from ground-water sources . About 99 percent 



Table 32.--County population, employment, and per capita personal income data, Holston River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Population - - ~l ment-
Per capita 
income 1980 

personal 
dollars 

County 
1970 1980 1970 1980 1970 1980 

Carter 43,259 50,205 10,177 10,187 $5,017 $5,565 

Grainger 13,948 16,751 1,543 2,469 4,240 5,136 

Hamblen 38,696 49,300 19,884 23,039 5,915 6,427 

Hawkins 33,757 43,751 5,179 9,702 5,047 5,610 

Johnson 11,569 13,745 2,739 4,387 4,372 5,882 

Sullivan 127,329 143,968 59,978 67,376 7,644 8,397 

Washington 73,924 88,755 28,724 38,386 6,577 7,468 

Total 342,482 406,475 128,224 155,546 - -



Figure 2 4--Explanation 

Site No . Facility name Site No . Facility name 

1 El izabethton WD 16 Ca rderview UD 
2 First UD  Carter County 17 Cold Springs WS 
3 
4 

Hampton UD 
Hank Johnson Subdivision WS 

18 
19 

Doe Valley WS 
Harbin Hill Community WS 

5 Roan Mountain Water Co . 20 Mountain City WS 

6 
7 

Lut trel l-Blaine-Corryton UD 
Morristown WS 

21 
22 

East Knox UD 
Northeast Knoxville UD 

8 
9 

10 

Camelot WS 
First UD  Hawkins County 
Lakemont UD 

23 
24 
25 

Bloomingdale UD 
Bluff City WS 
Bristol WS 

11 Mooresburg UD 26 Bristol-Bluff City UD 
12 Rogersville WS 27 Chinquapin Grove UD 
13 Surgoinsville UD 28 Kingsport WS 
14 Jefferson City WS 29 Johnson City PWD 
15 Brownlow WS 

of the total water withdrawal for commercial and industrial purposes is with
drawn by the Holston Defense Corp . (67 .6 Mga l/d) and Mead Papers (12 .0 Mga l/d) , 
and Tennessee Eastman Co . (454.3 Mgal/d) in Kingsport, and North American Rayon 
Corp . (11 .1 Mgal/d) in Elizabethton . Consumptive water use by large, self-
supplied commercial and industrial water users in the basin equals about 1 .2 
Mga 1/d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial water users in the Ho lston River basin. The number in parentheses 
following each identified problem indicates the number of communities and (or) 
self-supplied water users who are now or have experienced this problem in the 
past . Note, these problems are not listed in order of frequency of occurrence 
or overall severity . 

Low water pressure . (2) 
Inadequate storage and pumping capacity . (3) 
Occasional turbidity following periods of heavy rain . (2) 
Excessive water losses due to leaking mains and distribution lines . (2) 
Periodic water-supply, quantity-related shortages during dry months . (2) 

" Occasional clogging of water-supply intakes by sand and other debris . (1) 
Considerable fluctuation in river level and temperature due to water holdup 
and discharge from Fort Patrick Henry Dam. (1) 

Water_ Supply Adequacy_ Analys i s 

The Tennessee part of the Ho lston River basin encompasses some 2,253 mi2 or 
about 1,442,000 acres of land and water area . This basin's surface and ground
water resources are replenished by an abundant rainfall whose long-term 
(1941-70) average ranges from 44 .14 inches above Cherokee Dam to 47 .28 inches 

130 
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Figure 2 4.--Public water-supply facilities, Holston River basin . 
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Figure 2 5--Explanation 

Site- No . Facility name 

1 North American Rayon Corp . (Elizabethton) 
2 ASG , Industries, Inc . (Kingsport) 
3 Holliston Mills, Inc . (New Canton) 
4 Holston Defense Corp . (Kingsport) 
5 ASARCO, Inc . (New Market) 

6 ASARCO, Inc . (Mascot) 
7 U .S . Steel Corp . (Jefferson City) 
8 Knoxville By-Products (Knoxville) 
9 Meads Paper (Kingsport) 

10 Penn-Dixie Industries, Inc . (Kingsport ) 

11 Tennessee Eastman Co . (Kingsport) 

above Knoxville . Average annual runoff ranges from 15 to 22 inches as one 
moves northeastward across the basin. Generally, the months of September . 
October, and November are the driest with July being the wettest month . It i"; 
not uncommon for small, unregulated streams to go dry during extended drought 
periods, particularly along the rim of the basin . 

Total present water use or withdrawal for public and large, self-supplied 
commercial and industrial purposes in the Holston River basin amounts to 
approximately 604.7 Mgal/d . Of this amount, public water systems use is about 
51 .8 Mga l/d , of which about 34 .9 Mga l/d or 67 percent is withdrawn from 
surface-water sources and 16 .9 Mgal/d or 33 percent from ground-water sources . 
Self-supplied commercial and industrial users use about 552 .8 Mga l/d , o f which 
some 540 .1 Mgal/d or 98 percent is from surface-water sources and about 12 .8 
Mga l/d or 2 percent from ground-water sources . 

Generally, the basin's public water-supply systems, particularly those served 
by surface-water sources, are found to be adequate in quantity to meet the 
basin's present needs . However, several public water-supply systems that use 
springs or wells as their primary and frequently only water source are 
currently operating at or above their dependable, long-term source capacity . 
These systems such as Jefferson City, Doe Valley, and Mountain City could 
expect to experience water deficiencies either during extended drought periods 
or in the event of a significant increase in water use due to industrial expan
sion or an increase in population. Several communities or systems including 
Brownlow, Camelot, Carderview, Cold Springs, Lakemont, and Harbin Hill are 
presently utilizing ground-water sources of unknown capacity . While Harbin 
Hill is experiencing occasional water-supply shortages during dry months, it 
is unlikely that any of these communities would experience severe, long-term 
water-supply shortages because the systems are very small with average daily 
water use ranging from 0 .002 to 0 .017 Mgal/d . 

Analysis of the basin's water supplies for self-supplied commercial and indus
trial water users indicates that while several users in Jefferson and Knox 
Counties are utilizing surface-water sources whose 3-day, 20-year recurrence 
interval low flow is less than their average daily use or ground-water sources 
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Figure 2 5 .--Self-supplied commercial and industrial water users, Holston River basin . 



of unknown capacity, none of these users have experienced any water-supply 
shortages in recent years . However, these industries could expect to face 
potentially serious water shortages during severe and extended drought condi
tions, particularly those utilizing surface-water sources, and should seek 
other more dependable sources . 

It should also be noted that the principal source of water in Sullivan County 
is the South Fork Holston River and demand is approaching the limits of 
available supply, particularly in the Kingsport area (Brandes, W . F . , 1981) . 

Water systems which are currently utilizing surface- and (or) groundwater 
resources which are inadequate, or o f unknown capacity, should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's water 
resources are subject to contamination from a variety of sources ; existing and 
pending Federal, State, and local statutes relative to water-quality protection 
and maintenance or improvement should ensure that current water quality will 
be maintained with little, if any, future degradation of the basin's water 
resources . Potential sources of contamination include (1) leachate from 
municipal and industrial waste disposal facilities and septic tank systems ; 
(2) agricultural pollution from fertilizers, pesticides and herbicides, and 
livestock wastes ; and (3) runoff from surface mine lands and quarries . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate ground-water supplies, 
observation-well data indicate there are no long-term, regional water table 
declines . Periodic local problems associated with a decline in an area's water 
table are caused by excessive withdrawals . To alleviate this problem, optimum 
ground-water withdrawal rates should be determined during the initial test 
pumping of the source . 
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MEMPHIS AREA BASIN 

Basin Description 

The Memphis Area basin, including that part of the alluvial Mississippi River 
valley below the Loosahatchie River, covers 1,559 mil of land and water area 
and consists of all or parts of the following tributary basins as delineated 
by the U .S . Geological Survey and the Tennessee Department of Water Management 
in 1982. 

Tributary Tennessee 
basin No . Basin drainage area 
(fig . 26) description (square miles) 

41D Mississippi Alluvial Valley in Tennessee 98 
below the Loosahatchie River excluding 
the Wolf River and Nonconnah Creek . 

43 Loosahatchie River 742 

44A Upper Wolf River to below Shaws Creek 349 

44B Lower Wolf River downstream from Shaws 220 
Creek. 

44C No nconnah Creek 149 

44D Minor tributaries to Nonconnah Creek 1 

The Memphis Area basin encompasses all or major parts of Fayette and Shelby 
Counties as well as minor parts of Hardeman, Haywood, Henry, and Tipton 
Counties . A map of West Tennessee which delineates the area drained by the 
Memphis Area basin is shown in figure 26. 

To pogr-aphy 

The Memphis Area basin consists of that part of West Tennessee drained by the 
Loosahatchie and Wolf Rivers and Nonconnah Creek as well as that part of the 
alluvial Mississippi River Valley below the Loosahatchie River. 

The Loosahatchie River rises in the steep hills of Hardeman County and flows 
in a westerly direction for about 65 miles across Fayette and Shelby Counties 
to its confluence with the Mississippi River at river mile 740 .5, just north 
of the city of Memphis . Major tributaries include Big, Beaver, and Clear 
Cypress Creeks . The drainage area of this basin is approximately 742 mil . 
Elevations range from about 220 to 660 feet above sea level . 

The Wolf River originates south of the Tennessee-Mississippi State line and 
flows in a northwesterly direction for about 80 miles across Fayette and 
Shelby Counties, through the northern part of the city of Memphis to its 
confluence with the Mississippi River at river mile 738 .7 . Major tributaries 
include Grays, Fletcher, Shaws, and North Fork Creeks . The drainage area of 



Figure 26.--Memphis Area basin .
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this basin is approximately 825 mil . Of this, approximately 569 mil are 
included in the West Tennessee area . Elevations range from about 215 to 660 
feet above sea level . 

Nonconnah Creek also originates just south of the Tennessee-Mississippi State 
line and flows in a northwesterly direction for 25 miles across Fayette and 
Shelby Counties, through the southern part of the city of Memphis to its 
terminus with McKellar Lake, an offshoot bendway run of the Mississippi River . 
Major tributaries include Johns, Ten Mile, Hurricane, and Days Creeks . The 
drainage area of this basin is approximately 183 mil . Of this, approximately 
150 mil are included in the West Tennessee area . Elevations range from about 
200 to 400 feet above sea level . 

Topography in the Loosahatchie River, Wolf River, and Nonconnah Creek basins 
is characterized as being gently rolling, interrupted by small ditches and 
drainage divides . Some gullied topography has developed and swampy conditions 
are common . 

From the mouth of the Loosahatchie River, the Mississippi River flows in a 
southerly direction for about 25 miles along the western boundary of the Mem
phis area to the Tennessee-Mississippi State line . At Memphis, the Mississippi 
River has a drainage area of approximately 928,700 mil . Of this, approxi
mately 98 mil are included within the alluvial valley in the Memphis area . 
The Mississippi River is the outlet for all streams in the State located west 
of the Tennessee Valley . 

Hydrology 

Surface Water 

Surface- and ground-water resources in the Memphis Area basin are replenished 
by an ample rainfall whose long-term (1941-70) average is approximately 47 
inches. From 1970-79, the average precipitation was approximately 55 inches . 
The average 1979 rainfall was approximately 68 inches . Annual (1979) and long-
term (1941-70) precipitation data for selected NWS rainfall stations in the 
Memphis Area basin are presented in table 33 . The 1970-79 precipitation aver
ages for these same rainfall stations with their high and low year of precipi
tation are presented in table 34. 

The months of August, September, and October are usually the driest with the 
average rainfall ranging from 2 .63 to 3 .31 inches . During the remainder of 
the year, average rainfall ranges from 3 .43 to 5 .36 inches with April usually 
being the wettest month. 

The surface-water supply for this basin is derived from precipitation and rurr 
off within the area, streamflow including ground-water discharge entering the 
area from adjacent areas, and groundwater discharge t o streams within the 
area. Average discharge data for selected hydrologic data stations are pre 
sented in table 35 . Theoretically, there is a large quantity of surface water 
available for use in this basin. However, because of the small number of 
available storage sites and the increased evaporative losses o f surface water 
that occur with this development, this quantity is not realistically 
obtainable . 



Table 33.--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Memphis Area basin 

Station location Station owner 

Elevation 
above sea level 

(feet) 
Period of 

record (years) 

1979 
Precipitation 

(inches) 

Long-term annual 
precipitation 

(inches) 

w 
00 

Memphis 
Memphis weather service 
office airport . 

Bolton 
Drummonds 
Mason 
Moscow 

NW S 205 15 -
NWS 258 47 70 .89 

NWS 300 38 69.94 
NWS 450 28 59 .10 
NWS 319 39 64.30 
NWS 340 59 73 .45 

43.31 
50 .59 

48.43 
43 .54 
45.79 
51 .94 



Table 34.--Precipitation data for the period 1970-79 
for selected rainfall stations, Memphis Area basin 

Precipitation ( inches) 

Watershed descr iption High Year Low Year - ave rage10-year -

Memphis 65 .40 1973 40 .24 1971 52 .39 
Memphis weather service 

office airport 
Bolton 

70 .89 
69 .94 

1979 
1979 

41 .20 
46 .76 

1977 
1977 

56.26 
57 .82 

Drummonds 70 .90 1973 39 .88 1971 52.61 
Mason 70 .30 1974 40 .00 1976 53 .42 
Moscow 73 .45 1979 44.15 1978 55.46 



Table 35.--Average discharge data for selected hydrologic data stations, Memphis Area basin 

Period Average discharge 
Station name 

and River 
Drainage 

area 
of 

record Cubic feet Inches 
Cubic feet 
per second 

location (county) - mile- (square miles) (years) per second per year per square mile 

Mississippi River at 734.7 928,700 45 528,071 7 .72 0 .57 
Memphis (Shelby) . 

Lo osahatchie River near 30 .4 262 11 403 20 .95 1 .54 
Arlington (Shelby) . 

Wolf River at Germantown 18 .9 699 11 1,381 26.90 1 .98 
( Shelby) . 
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Ground Water 

West Tennessee embraces two physiographic provinces . One is the West Tennessee 
Plain, including the subdivision known as the West Tennessee Uplands, and the 
other is the Mississippi River Valley . 

The West Tennessee Plain extends from the western margin of the Western Valley 
of the Tennessee River, or the divide, known as the West Tennessee Uplands, 
separating eastward flowing drainage to the Tennessee River from streams 
flowing westward to the Mississippi River . This area contains three major 
drainage basins : the Obion-Forked Deer, the Hatchie, and the Memphis Area 
which includes the Loosahatchie River, Wolf River, and Nonconnah Creek . 

West Tennessee lies in the region known as the Mississippi embayment . This is 
an area in which Paleozoic limestones were downwa reed in the geologic past 
forming a trough with its axis or deepest part roughly parallel to the present 
course of the Mississippi River and extending from the Gulf Coast northward to 
the southern tip o f Illinois . Its eastern margin lies in parts o f Kentucky, 
Tennessee, Alabama, and Mississippi while its western margin lies in parts of 
Missouri, Arkansas, Louisiana, and Texas . During geologic time, the sea suc
cessively advanced and receded in the trough depositing sediments consisting 
of uncemented sand and clay with minor amounts of other materials . Thick norr 
marine sediments were also deposited . Consequently, these sands and clays are 
at the surface east of the Mississippi River and dip at the rate of 15 to 30 
ft/mi westward toward the river where they begin to rise again and reappear 
west of the river although covered by alluvial deposits . Inclination of the 
waterbearing sands and the presence of clay layers and lenses cause the water 
in the sands to be under artesian pressure away from the outcrop area . In 
West Tennessee, the oldest sediments appear on the surface near the Tennessee 
River and dip westward reaching a depth of over 3,000 feet below the 
Mississippi River . 

Inasmuch as the sand aquifers are continuous through the West Tennessee Plain 
and extend into other states, it is not practical to discuss them on a river 
basin basis but rather on a regional basis . While almost any sand body in any 
formation may furnish adequate supplies of freshwater for domestic use at or 
near its outcrop area, there are four major aquifers that are capable of fur
nishing relatively large supplies for municipalities and industries . From 
oldest to youngest these aquifers are the Coffee Sand and McNairy Sand of Cre
taceous age and the Wilcox Formation and the Claiborne Formation of Tertiary 
age . In the Memphis area, the Wilcox and Claiborne aquifers are respectively 
known as the "1,400-foot sand", or the Fort Pillow Sand, and the "500-foot 
sand", or the Memphis Sand ." The outcrop areas and dominant recharge areas of 
these aquifers occur as bands trending from south-southwest to north-northeast 
across West Tennessee . The eastern margin of the outcrop area of the Coffee 
Sand lies near the Tennessee River and the outcrop areas of the younger aqui
fers occur successively to the west until the Claiborne, including the Memphis 
Sand, is hidden from view near Paris, Jackson, and Somerville by a blanket of 
relatively recent loess and terrace deposits which extend westward to the 
Mississippi River Valley . 

The Coffee Sand of Upper Cretaceous age is present in northern Mississippi and 
crops out in a belt in Tennessee from southwestern Hardin County to the 
Kentucky State line in northeastern Henry County . This outcrop belt is 



approximately 6 miles wide near the Mississippi-Tennessee border and becomes 
narrower to the north-northeast where it mdrges with the younger McNairy Sand 
near the Kentucky line . Its thickness ranges from approximately 200 feet near 
the Mississippi line and thins northeastward to less than 50 feet in southern 
Henry County . It has been estimated to underlie an area of approximately 
6,000 mil overall . The Coffee Sand i s the oldest and smallest of the four 
major aquifers, and wells producing from it generally have lower yields . The 
larger yield wells producing from this aquifer probably do not supply much more 
than 300 gal/min . The Coffee Sand dips beneath the surface westward from its 
outcrop area and is at a depth of some 3,000 feet or more at Memphis . Water 
in the aquifer becomes relatively highly mineralized near the Fayette-Shelby 
County line . 

The McNairy Sand is present in northern Mississippi and extends across 
Tennessee into Kentucky . Its outcrop belt is approximately 12 miles wide in 
McNairy County and thins northward to less than 8 miles in Benton County . The 
outcrop area is narrowest near the Kentucky line . The McNairy Sand is approxi
mately 200 feet thick in the northern end of the embayment and thickens to some 
375 feet in the subsurface at Memphis . It has been estimated that this sand 
underlies approximately 11,000 mil of Tennessee and Kentucky . The McNairy 
Sand is an excellent aquifer particularly at or near its outcrop area . Yields 
of wells drilled into it range from 250 to 500 gal/min . Like the Coffee Sand, 
the McNairy Sand dips westward from its outcrop area into the subsurface and 
lies at a depth of some 2,400 feet at Memphis . If freshwater is defined as 
water having a concentration of no more than 1,000 mg/L total dissolved solids, 
then the McNairy Sand is at the base of the zone o£ freshwater at Memphis as 
the water in it there contains the limit of total dissolved solids . Presently, 
it is not used as a source of water in the Memphis area . 

The Wilcox Formation contains an aquifer known in the Memphis area as the 
"1,400-foot sand," or Fort Pillow Sand, which is present in Mississippi and 
extends across West Tennessee into Kentucky . Its outcrop is narrow in 
Tennessee due to thinning and overlap by the overlying Claiborne Formation . 
In some places the Wilcox is completely overlapped by the Claiborne . The 
outcrop area is about 13 miles wide in Hardeman County and is less than a mile 
wide in northern Henry County . The "1,400-foot sand," or Fort Pillow Sand, 
thickens from about 50 feet on the western edge of the Wilcox outcrop belt to 
over 300 feet thick in the subsurface in Lake, Dyer, and Lauderdale Counties 
near the Mississippi River . It has been estimated that the Fort Pillow Sand 
underlies about 7,000 mil in Tennessee and Kentucky . A number of wells 
obtain water from it in or near its outcrop belt but few are known to exist 
elsewhere in Tennessee except for a large industrial user in Memphis . Well 
yields at Memphis are reported to range from 400 to 1,600 gal/min . The Wilcox 
Formation is considered to be a reserve source of water for the city of 
Memphis . 

The Claiborne Formation is the largest aquifer in West Tennesse and contains 
the "500-foot sand," or the Memphis Sand in the Memphis area . It is exposed 
at the surface westward from its feather edge overlying the Wilcox until 
covered by loess and alluvial deposits when it becomes the subcrop bedrock . 
The Claiborne is overlain by the Jackson Formation in areas of the counties 
bordering the Mississippi River . The outcrop belt of the Claiborne is much 
wider than that of the Wilcox . The Memphis Sand thickens from a feather edge 
to an estimated thickness of about 900 feet at the Mississippi River in 
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southwestern Shelby County and its areal extent is approximately 7,000 mil 
in Tennessee and Kentucky . Its broad outcrop area and thickness make it an 
excellent aquifer. The city of Memphis secures its water supply from this 
sand which is capable of yielding as much as 2,500 gal/min to wells . 

Water quality of all West Tennessee aquifers is generally good at or near their 
outcrop areas . However, their iron content is generally high and requires 
treatment . The total dissolved solids content is often less than 100 parts 
per million (ppm) in these areas . Water having a dissolved solids content of 
less than 500 ppm is usually available at depths of less than 1,000 feet, and 
water having a dissolved solids concentration of 1,000 mg/L or less is present 
in some places to depths of a little more than 2,000 feet . Iron content often 
decreases with depth . Water in any aquifer increases in dissolved solids 
content with depth . It also changes in chemical character from a calcium 
bicarbonate to a sodium bicarbonate type when relatively deeply buried . 

The potential for ground-water development in most of the West Tennessee Plain 
is high . At present, no single aquifer has been developed to a point anywhere 
near its potential . Each major aquifer receives about 12 .5 inches of recharge 
per year in the outcrop areas . This would represent an average recharge of 
about 0 .6 (Mgal/d)/mil . 

The Tennessee part of the Mississippi River Valley is a narrow strip of the 
Mississippi River flood plain extending from Memphis to the Kentucky line . At 
Memphis, it does not exist as the river extends to the base of the Chickasaw 
Bluffs which mark the western margin of the West Tennessee Plain with the 
exception o f Presidents Island and the area south o f Memphis . Northward i t 
attains a maximum width of 10 miles . Much of the region is covered at times 
by the extreme high waters of the river. In the flood plain areas of Lauder
dale, Dyer, and Lake Counties, the alluvium is capable of furnishing rather 
large quantities of water to wells . This water is generally high in iron and 
is not used for domestic supplies but is used for irrigation . South of Lauder
dale County, the flood plain alluvium yields smaller quantities of water . 

Demography 

Historical (1970) and recent (1980) population, employment, and per capita 
personal income data for county boundary approximation of the basin are 
summarized in table 36. Counties included are Fayette and Shelby . Major 
urban or metropolitan areas in this area and their 1980 census population 
include Bartlett (17, 170) , Co llierville (7,839) , Germantown (21,482) , Memphis 
(646,356), Millington (20,236), and Somerville (2,264) . 

Public and Self-Supplied Commercial and Industrial Water Users 

Presently, there is a total of 19 public water-supply facilties and 27 large, 
self-supplied commercial and industrial water users whose use exceeds 0 .1 
Mgal/d in the Memphis Area basin. Detailed inventories containing pertinent 
information and data relative to each community or self-supplied users' source 
of water, average daily water use, source capacity, population served, treat
ment plant and storage capacities, and water-supply quantity related problems 
are found in tables 17 and 18 of appendix I, respectively . Total water use for 



Table 36 .--County population, employment, and per capita personal income data, Memphis Area basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population - Employment - _ income 1980 dollars 

County 
1970 1980 1970 1980 1970 1980 

Fayette 22,692 25,305 6,295 8,643 $2,738 $4,299 

Shelby 722,111 777,113 265,876 322,287 5,862 6,697 

Total 744,803 802,418 272,171 330,930 - -
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public and large, self-supplied commercial and industrial users in the basin 
equals about 186 .6 Mgal/d . The general location and water-supply source of all 
public and large, self-supplied commercial and industrial water users inven
toried in the Memphis Area basin are shown in figures 2 7 and 28, respectively . 

Public water systems currently serve about 666,000 or 83 percent of the 
basin's 1980 population . Total water use for public purposes averages about 
125 .1 Mgal/d, all o f which i s withdrawn from ground-water sources . Major 
public water-supply facilities whose average daily use exceeds 1 .0 Mgal/d 
include the following : 

Facility Average water 
name use (Mga1/d) 

Co llierville WD 1 .416 
Ge rman t own WD 2 .901 
Lakeland Development Corporation 1 .200 
Memphis Light, Gas and Water Division 115 .000 

fo gether, these systems account for about 9 6 percent o f the total water use 
for public purposes . 

Self-supplied commercial and industrial users currently withdraw about 61 .4 
Mgal/d of which 59 .4 Mgal/d or 97 percent is withdrawn from ground-water 
sources and 2 .0 Mgal/d or 3 percent is obtained from ponds . Major self-
supplied commercial and industrial users whose average daily use exceeds 1 .000 
Mgal/d include the following : 

Company Average water 
name use (Mgal/d) 

Agricultural Chemical Group - Memphis 1 .980 
Buckeye Cellulose Corp . - Memphis 10 .000 
Cargill, Inc . - Memphis 3 .888 
E . I . DuPont De Nemou r & Co . - Memphis 16 .800 
Firestone Tire and Rubber Co . - Memphis 3.636 
Humko Products, Inc . - Memphis 1 .368 
Kimberly Clark Corp . - Memphis 6 .200 
Memphis Stone and Gravel Co . - Arlington 1 .100 
Quaker Oats Co . - Memphis 2 .938 
Ralston Purina Co . Protein Division 
Memphis 1 .343 

Joseph Schlitz Brewing Co . - Memphis 2 .466 
Tri-State Industries, Inc . - Memphis 1 .000 
United Foods, Inc . - Rossville 1 .440 
Ve lsicol Chemical Corp . - Memphis 2 .300 

The total consumptive use o f the above industries i s about 1 .310 Mga l /d . 

Summarized below is a list of the specific water-supply problems experienced 
in the basin during the period surveyed . The number in parentheses following 
each identified problem indicates the number of communities or self-supplied 
water users who are now or have experienced this problem in the past . Note, 
these are not listed in order of frequency of occurrence or overall severity . 
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High level of iron content in water. (2) 
Inadequate distribution line sizes . (2) 
Inadequate storage capacity . (5) 

Figure 27--Explanation 

Site No . Faci lity name 

1 LaGrange WD 
2 Oakland WD 
3 Rossville WS 
4 Somerville WD 
5 Grand Junction WD 

6 Arlington WD 
7 Bart let t-Ellendale WD 
8 Co l l iervi l le WD 
9 Lakeland Development Corp . 
10 Memphis Light, Gas and Water Division 

11 Germantown WD 
12 Millington WD 
13 Munford WD 
14 Poplar Grove UD 
15 Gallaway WD 

16 Moscow WD 
17 Mason WD 

Water-Supply - Adequacy - Analysis 

The Memphis Area basin covers 1,559 mil (997,760 acres) of land and water 
area . This basin's surface- and groundwater resources are replenished by 
substantial rainfall whose long-term (1941-70) average is approximately 47 
inches . The driest months of the year are usually August, September, and 
October with April usually being the wettest month . 

Total present water use or withdrawal for public and large self-supplied 
commercial and industrial purposes in the Memphis Area basin amounts to 
approximately 186 .6 Mgal/d . Of this amount, public-water systems use about 
125.1 Mgal/d, all of which is withdrawn from ground-water sources . Self-
supplied commercial and industrial users use about 61 .4 Mgal/d, of which about 
59 .4 Mgal/d or 97 percent is withdrawn from ground-water sources and 2 .0 
Mgal/d or 3 percent is obtained from ponds . 

Generally, the basin's public water-supply systems are adequate in quantity to 
meet the basin's present needs, and no single aquifer has been developed 
anywhere near its potential . Two systems (Collierville WD and Germantown WD) 
experience water shortages because of inadequate distribution line sizes and 
five systems (Atoka WD, Germantown WD, Mason WD, Munford WD, and Poplar Grove 
UD) have inadequate storage capacity . 

No water-supply shortage problems were reported by any of the large, self-
supplied water users . 
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Tributary basin divide 
loft Tributary basin subdivision 

44B Tributary basin identification number 
.8 Ground-water supply 
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SCALE 1 :1,000,000 
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Figure 2 7 .--Public water-supply facilities, Memphis Area basin . 
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Figure 28--Explanation 

Site No . Facility name 

1 Alpha Chemical Corp . (Collierville) 
Troxel Manufacturing Co ., Inc . (Moscow) 

3 United Foods, Inc . (Rossville) 
4 Agricultural Chemical Group (Memphis) 
5 Ashland-Warren, Inc . (Memphis) 

6 Buckeye Cellulose Corp . (Memphis) 
7 Cargill, Inc . (Memphis) 
8 Celotex Corp . (Memphis) 
9 Certainteed Corp . (Eads) 
10 Velsicol Chemical Corp . (Memphis) 

11 Chromium Mining Smelting Corp . (Memphis) 
12 Delta Refining Co . (Memphis) 
13 E . I . DuPont De Nemours & Co . (Memphis) 
14 Firestone Tire and Rubber Co . (Memphis) 
15 General Electric Memphis Lamp Plant (Memphis) 

16 Humko Products, Inc . (Memphis) 
17 Humko Products - Chemical Plant (Memphis) 
18 Kellogg Co . (Memphis) 
19 Kimberly Clark Corp . (Memphis) 
20 Mid American Industries (Memphis) 

21 Memphis Stone and Gravel Co . (Arlington) 
22 Pulvair Corp . (Millington) 
23 Quaker Oats Co . (Memphis) 
24 Ralston Purina Co .-Protein Division 

(Memphis) 
25 Joseph Schlitz Brewing Co . (Memphis) 

26 Tri-State Industries, Inc . (Memphis) 
27 Valley Products Co . (Memphis) 
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Figure 2 8 .--Self -supplied commercial and industrial water users, Memphis Area basin . 



OBION-FORKED DEER RIVER BASIN 

Basin Description 

The Tennessee part of the Obion-Forked Deer River basin, including that part 
of the alluvial Mississippi River Valley above the Obion River, covers 4,568 
mil of land and water area and consists of all or parts of the following 
tributary basins as delineated by the U.S . Geological Survey and the Tennessee 
Department o f Water Management in 1982 . 

Tributary Tennessee 
drainage areabasin No . Basin 

(fig . 29) description (square miles) 

39A Obion River above North Fork but exclud- 732 
ing Middle Fork and Mud Creek. 

39B Middle Fork Obion River and Mud Creek 426 

39C North Fork Ob ion River 492 

3 9D Running Ree lfoo t Bayou 259 

39E Ob ion River from North Fork to mouth 418 
excluding Forked Deer River and Running 
Reelfoot Bayou . 

39F Minor tributaries south of Tennessee- 5 
Kentucky State line . 

40A South Fork Forked Deer River above Madison- 680 
Haywood County line . 

40B North and Middle Forks Forked Deer Rivers 728 
at confluence . 

40C South Fork Forked Deer River below Madison- 381 
Haywood County line . 

40D North Fork Forked Deer River below Middle 224 
Fork. 

40E Forked Deer River below confluence of North 67 
and. South Forks . 

41A Mississippi Alluvial Valley in Tennessee 156 
above the Obion River . 

The Obion-Forked Deer River basin encompasses all or major parts of Carroll, 
Chester, Crockett, Dyer, Gibson, Lake, Madison, Obion, and Weakley Counties as 
well as minor parts of Haywood, Henderson, Henry, Lauderdale, and McNairy 
Counties . A map of West Tennessee which delineates the area drained by the 
ObiorrForked Deer River basin is shown in figure 29. 
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36 ° - 36e 

Tributary basin divide 

Tributary basin subdivision 

4OB Tributary basin identification number 

Base from U .S . Geological Survey
State base map, 1973 
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Figure 2 9 .--Obion-Forked Deer River basin.
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Topography 

The Obion-Forked Deer River basin consists of that part of West Tennessee 
drained by the Obion and Forked Deer Rivers as well as that part of the 
alluvial Mississippi River Valley above the Obion River . 

The Obion River, through its principal tributaries, the North, South, Middle, 
and Rutherford Forks, which spread fan-shaped in an area above the main stem, 
rises in the uplands of Henry, Weakley, and Carroll Counties and, from the 
junction of its North and South Forks, flows in a southwesterly direction for 
about 83 miles across Obion, Dyer, and Lauderdale Counties to its confluence 
with the Mississippi River at river mile 819 .4. Other major tributaries 
include the Forked Deer River and Running Reelfoot Bayou . The drainage area 
of this basin (excluding the Forked Deer River watershed) is approximately 
2,475 mil . Of this, approximately 2,332 mil are in the West Tennessee 
area . Elevations range from about 250 to 630 feet above sea level . 

The Forked Deer River, through its principal tributaries, the North, South, and 
Middle Forks, rises in the uplands of Gibson, Henderson, and McNairy Counties 
and, from the junction of its North and South Forks, flows in a southwesterly 
direction for 21 miles across Dyer and Lauderdale Counties to its confluence 
with the Obion River at river mile 4 .2 . The drainage area of this basin is 
approximately 2,072 mil . Elevations range from about 250 feet to 670 feet 
above sea level . 

Topography in the Ob ion-Forked Deer basin is characterized as gently rolling, 
interrupted by small ditches and drainage divides . Some gullied topography 
has developed and swampy conditions are common. 

From the Tennessee-Kentucky State line, the Mississippi River flows in a 
southerly direction for about 86 miles along the western boundary of the 
Obion-Forked Deer River basin to the mouth of the Obion River . At the mouth 
of the Obion River, the Mississippi River has a drainage area of approximately 
924,000 mil . Of this, approximately 156 mil are included within the 
alluvial valley in the Obion-Forked Deer River basin. The Mississippi River 
is the outlet for all streams in the State located west of the Tennessee 
Valley . 

Hydro logy 

Surface Water 

Surface- and ground-water resources of this basin are replenished by an abun
dant rainfall whose long-term (1941-70) average is approximately 48 inches . 
From 1970-79, the average precipitation was approximately 57 inches . The 
average 1979 rainfall was approximately 65 inches . Annual (1979) and long-
term (1941-70) precipitation data for selected NWS rainfall stations in the 
Obion-Forked Deer River basin are presented in table 37 . The 1970-79 precipi
tation averages for these same rainfall stations with their high and low year 
of precipitation are presented in table 38. 

The months of August, September, and October are usually the driest with the 
average rainfall ranging from 2 .78 to 3 .10 inches . During the remainder of 



Table 37.--Precipitation data for 1979 and for the period 1941-70 for selected rainfall stations, 
Obion-Forked Deer River basin 

Station location Station owner 

Elevation 
above sea level 

(feet) 
Period of 

record (years) 

1979 
Precipitation 

(inches) 

Long-term annual 
precipitation 

(inches) 

Dyersburg FAA airport 
Dyersburg 

NWS 
NWS 

337 
385 

31 
37 

56.89 
59 .30 

48.33 
45 .53 

Samburg wildlife refuge NWS 290 54 62 .00 46.39 
Newbern NWS 370 54 61 .05 48 .76 
Union City NWS 335 82 63 .28 47.98 
Jackson FAA airport NWS 433 31 69 .53 49 .32 
Jackson experimental 
station NWS 400 90 73 .59 47.75 

Humboldt NWS 332 36 65 .00 41 .55 
Milan NWS 430 98 67 .02 51 .10 
Greenfield 
Martin University of 

NWS 400 35 64 .30 47 .50 

Tennessee NWS 340 43 62 .57 49.53 
Dresden NWS 450 54 66 .92 50 .04` 
Huntingdon Water Works NWS 440 18 76 .50 48 .72 



Table 38.--Precipitation data for the period 1970-79 for selected rainfall stations, 
ObiorrForked Deer River basin 

Precipitatio n (inches) 

Watershed description High Year Low Year 10-year average 

Dyersburg FAA airport 
Dyersburg 

62 .42 
59.30 

1973 
1979 

41 .11 
40 .37 

1971 
1971 

52 .14 
52.72 

Samburg wildlife refuge 66 .56 1973 44 .30 1976 53 .10 
Newbern 62.57 1973 44.26 1977 55.38 
Union City 68 .30 1973 40 .30 1976 55 .41 
Jackson FAA airport 
Jackson experimental station 

75.98 
73 .59 

1974 
1979 

42.82 
42 .70 

1971 
1976 

57.55 
51 .54 

Humboldt 65.40 1973 43.74 1971 55.22 
Milan 67 .44 1974 48 .09 1976 59 .87 
Greenf ield 64.30 1979 41 .90 1976 54.08 
Martin University of Tennessee 70 .82 1975 45 .73 1971 58 .20 
Dresden 71 .87 1975 50 .93 1976 59.16 
Huntingdon Water Works 76 .50 1979 51 .72 1971 63 .51 
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the year, average rainfall ranges from 3 .96 to 5 .33 inches with March usually 
being the wettest month . 

The surface-water supply for this basin is derived from precipitation and 
runoff within the area, streamflow including ground water discharge entering 
the area from adjacent areas, and ground-water discharge to streams within the 
area . Average discharge data for selected hydrologic data stations are 
presented in table 39 . Theoretically, there is a large quantity of surface 
water available for use in this basin . However, because of the small number 
of available storage sites and the increased evaporative losses of surface 
water that occur with this development, this quantity is not realistically 
obtainable . 

Ground Water 

West Tennessee embraces two physiographic provinces . One is the West Tennessee 
Plain, including the subdivision known as the West Tennessee Uplands, and the 
other is the Mississippi River Valley . 

The West Tennessee Plain extends from the western margin of the Western Valley 
of the Tennessee River, or the divide, known as the West Tennessee Uplands, 
separating eastward flowing drainage to the Tennessee River from streams 
flowing westward to the Mississippi River. This area contains three major 
drainage basins : the Obion-Forked Deer, the Hatchie, and the Memphis Area 
which includes the Loosahatchie River, Wolf River, and Nonconnah Creek . 

West Tennessee lies in the region known as the Mississippi embayment . This is 
an area in which Paleozoic limestones were downwarped in the geologic past 
forming a trough with its axis or deepest part roughly parallel to the present 
course of the Mississippi River and extending from the Calf Coast northward to 
the southern tip o f Illinois . Its eastern margin lies in parts o f Kentucky, 
Tennessee, Alabama, and Mississippi while its western margin lies in parts of 
Missouri, Arkansas, Louisiana, and Texas . During geologic time, the sea suc
cessively advanced and receded in the trough depositing sediments consisting 
of uncemented sand and clay with minor amounts of other materials . Thick 
nonmarine sediments were also deposited . Consequently, these sands and clays 
are at the surface east of the Mississippi River and dip at the rate of 15 to 
30 ft/mi westward toward the river where they begin to rise again and reappear 
west of the river although covered by alluvial deposits . Inclination of the 
waterbearing sands andand the presence of clay layers and lenses cause the water 
in the sands to be artesian pressure away from the outcrop area. In 
West Tennessee, the oldest sediments appear on the surface near the Tennessee 
River and dip westward reaching a depth of over 3,000 feet below the Missis
sippi River . 

Inasmuch as the sand aquifers are continuous through the West Tennessee Plain 
and extend into other states, it is not practical to discuss them on a river 
basin basis but rather on a regional basis. While almost any sand body in any 
formation may furnish adequate supplies of freshwater for domestic use at or 
near its outcrop area, there are four major aquifers that are capable of fur
nishing relatively large supplies for municipalities and industries . From 
oldest to youngest these aquifers are the Coffee Sand and McNairy Sand of Cre
taceous age and the Wilcox Formation and the Claiborne Formation of Tertiary 
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Table 39.--Average discharge data for selected hydrologic data stations, 
Obion-Forked Deer River basin 

Period Average discharge _ 
Station name Drainage of Cubic feet 

and 
location (county) 

River 
mile 

area 
(square miles) 

record 
(years) 

Cubic feet 
per second 

Inches 
per year 

per second 
per square mile 

Mississippi River at 734 .7 928,700 45 528,071 7 .72 0 .57 
Memphis (Shelby) .a 

North Fork of the Forked 6.4 939 44 1,348 19 .49 1 .44 
Deer River at Dyersburg 
(Dyer) . 

South Fork of the Forked 11 .3 1,014 40 1,390 18 .61 1 .37 
Deer River near Halls 
(Lauderdale) . 

a This hydrologic data station is actually located outside the Obion-Forked Deer River basin . 
However, its discharge data is representative of the Mississippi River in this basin . 



age . In the Memphis area, the Wilcox and Claiborne aquifers are respectively 
known as the "1,400-foot sand", or the Fort Pillow Sand, and the "500-foot 
sand", or the Memphis Sand ." The outcrop areas and dominant recharge areas of 
these aquifers occur as bands trending from south-southwest to north -northeast 
across West Tennessee . The eastern margin of the outcrop area of the Coffee 
Sand lies near the Tennessee River and the outcrop areas of the younger aqui
fers occur successively to the west until the Claiborne, including the Memphis 
Sand, is hidden from view near Paris, Jackson, and Somerville by a blanket of 
relatively recent loess and terrace deposits which extend westward to the 
Mississippi River Valley . 

The Coffee Sand of Upper Cretaceous age is present in northern Mississippi and 
crops out in a belt in Tennessee from southwestern Hardin County to the Ken
tucky State line in northeastern Henry County . This outcrop belt is approxi
mately 6 miles wide near the Mississippi- Tennessee border and becomes narrower 
to the north-northeast where it merges with the younger McNairy Sand near the 
Kentucky line . Its thickness ranges from approximately 200 feet near the 
Mississippi line and thins northeastward to less than 50 feet in southern Henry 
County . It has been estimated to underlie an area of approximately 6,000 mil 
overall . The Coffee Sand is the oldest and smallest of the four major aqui
fers, and wells producing from it generally have lower yields . The larger 
yield wells producing from this aquifer probably do not supply much more than 
300 gal/min . The Coffee Sand dips beneath the surface westward from its out
crop area and is at a depth of some 3,000 feet or more at Memphis . Water in 
the aquifer becomes relatively highly mineralized near the Fayette-Shelby 
County line . 

The McNairy Sand is present in northern Mississippi and extends across 
Tennessee into Kentucky . Its outcrop belt is approximately 12 miles wide in 
McNairy County and thins northward to less than 8 miles in Benton County . The 
outcrop area is narrowest near the Kentucky line . The McNairy Sand is approxi
mately 200 feet thick in the northern end of the embayment and thickens to some 
375 feet in the subsurface at Memphis . It has been estimated that this sand 
underlies approximately 11,000 mil of Tennessee and Kentucky . The McNairy 
Sand is an excellent aquifer particularly at or near its outcrop area . Yields 
of wells drilled into it range from 250 to 500 gal/min . Like the Coffee Sand, 
the McNairy Sand dips westward from its outcrop area into the subsurface and 
lies at a depth of some 2,400 feet at Memphis . If freshwater is defined as 
water having a concentration of no more than 1,000 mg/L total dissolved solids, 
then the McNairy Sand is at the base of the zone of freshwater at Memphis as 
the water in it there contains the limit of total dissolved solids . Presently, 
i t i s not used a s a source o f water in the Memphis area . 

The Wilcox Formation contains an aquifer known in the Memphis area as the 
"1,400-foot sand," or Fort Pillow Sand, which is present in Mississippi and 
extends across West Tennessee into Kentucky . Its outcrop is narrow in Tennes
see due to thinning and overlap by the overlying Claiborne Formation. In some 
places the Wilcox is completely overlapped by the Claiborne . The outcrop area 
is about 13 miles wide in Hardeman County and is less than a mile wide in 
northern Henry County . The "1,400-foot sand," or Fort Pillow Sand, thickens 
from about 50 feet on the western edge of the Wilcox outcrop belt to over 300 
feet thick in the subsurface in Lake, Dyer, and Lauderdale Counties near the 
Mississippi River . It has been estimated that the Fort Pillow Sand underlies 
about 7,000 mil in Tennessee and Kentucky . A number of wells obtain water 
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from it in or near its outcrop belt but few are known to exist elsewhere in 
Tennessee except for a large industrial user in Memphis . Well yields at 
Memphis are reported to range from 400 to 1,600 gal/min . The Wilcox Formation 
is considered to be a reserve source of water for the city of Memphis . 

The Claiborne Formation is the largest aquifer in West Tennesse and contains 
the "500-foot sand," or the Memphis Sand in the Memphis area . It is exposed 
at the surface westward from its feather edge overlying the Wilcox until 
covered by loess and alluvial deposits when it becomes the subcrop bedrock . 
The Claiborne is overlain by the Jackson Formation in areas of the counties 
bordering the Mississippi River . The outcrop belt of the Claiborne is much 
wider than that of the Wilcox . The Memphis Sand thickens from a feather edge 
to an estimated thickness of about 900 feet at the Mississippi River in south
western Shelby County and its areal extent is approximately 7,000 mi2 in 
Tennessee and Kentucky . Its broad outcrop area and thickness make i t an excel
lent aquifer. The city of Memphis secures its water supply from this sand 
which is capable of yielding as much as 2,500 gal/min to wells . 

Water quality of all West Tennessee aquifers is generally good at or near their 
outcrop areas . However, their iron content is generally high and requires 
treatment . The total dissolved solids content is often less than 100 parts 
per million (ppm) in these areas . Water having a dissolved solids content of 
less than 500 ppm is usually available at depths of less than 1,000 feet, and 
water having a dissolved solids concentration of 1,000 mg/L or less is present 
in some places to depths of a little more than 2,000 feet . Iron content often 
decreases with depth . Water in any aquifer increases in dissolved solids 
content with depth. It also changes in chemical character from a calcium 
bicarbonate to a sodium bicarbonate type when relatively deeply buried . 

The potential for ground-water development in most of the West Tennessee Plain 
is high . At present, no single aquifer has been developed to a point anywhere 
near its potential . Each major aquifer receives about 12 .5 inches of recharge 
per year in the outcrop areas . This would represent an average recharge of 
about 0 .6 (Mgal/d)/mil . 

The Tennessee part of the Mississippi River Valley is a narrow strip of the 
Mississippi River flood plain extending from Memphis to the Kentucky line . At 
Memphis, it does not exist as the river extends to the base of the Chickasaw 
Bluffs which mark the western margin of the West Tennessee Plain with the 
exception of Presidents Island and the area south of Memphis. Northward it 
attains a maximum width of 10 miles . Much of the region is covered at times 
by the extreme high waters o f the river. In the flood plain areas o f Lauder
dale, Dyer, and Lake Counties, the alluvium is capable of furnishing rather 
large quantities of water to wells. This water is generally high in iron and 
is not used for domestic supplies but is used for irrigation . South of Lauder
dale County, the flood plain alluvium yields smaller quantities of water . 

Demography 

Historical (1970) and recent (1980) population, employment, and per capita 
personal income data for the county boundary approximation of the basin are 
summarized in table 40 . Counties included are Carroll ) Chester, Crockett, 
Dyer, Gibson, Lake, Madison, Obion and Weakley . Major urban or metropolitan 



Table 40 .--County population, employment, and per capita personal income data,
Obion-Forked Deer River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

County 
Population 

1970 1980 

Employment 

1970 1980 

Per capita
income 1980 

1970 

personal
dollars 

1980 

Carroll 25,741 28,285 10,513 11,321 $4,851 $5,306 

Chester 9,927 12,727 3,684 5,191 3,983 4,913 

Crockett 14,402 14,941 4,936 5,671 4,160 4,979 

Dyer 30,427 34,663 12,211 14,036 4,735 5,556 

Gibson 47,871 49,467 19,095 19,608 4,871 5,461 

Lake 8,074 7,455 2,564 2,507 3,780 4,687 

Madison 65,774 74,546 24,321 31,574 4,953 6,010 

Obion 30,247 32,781 11,987 13,389 4,977 6,116 

Weakley 28,827 32,896 11,090 13,239 4,561 5,203 

Total 261,290 287,161 100,401 117,536 - -
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areas in this area and their 1980 census population include Dyersburg (15,856), 
Humboldt (10,209), Jackson (49, 131) , Martin (8,898), Milan (8,083), and Trenton 
(4,601) . 

Public and Self-Supplied Commercial and Industrial Water Users 

Presently, there i s a total of 54 public water-supply facilties and 10 large, 
self-supplied commercial and industrial water users whose use exceeds 0 .1 
Mga l/d in the ObioirForked Deer River basin. Detailed inventories containing 
pertinent information and data relative to each community or self-supplied 
users' source of water, average daily water use, source capacity, population 
served, treatment plant and storage capacities, and water-supply quantity 
related problems are found in tables 19 and 20 of appendix I, respectively . 
Total water use or withdrawal for public and large, self-supplied commercial 
and industrial users in the basin equals about 48 .4 Mga l /d . The general loca
tion and water-supply source of all public and large, self-supplied commercial 
and industrial water users inventoried in the Obion-Forked Deer River basin are 
shown in figures 30 and 31, respectively . 

Figure 30--Explanation 

Site No . Fac i li ty name Site No . Facil it name 

1 Atwoo d WD 2 6 Halls WD 
2 
3 
4 

Cedar Grove UD 
Huntingdon WD 
McKenzie WD 

2 7 
28 
29 

Jackson Utility Division 
Elb ridg e UD 
Ho rnbeak UD 

5 Henderson WD 30 Kenton WD 

6 Al amo WD 31 Ob ion WD 
7 Bells Public UD 32 South Fulton WD 
8 
9 
10 

County-Wide UD 
Maury City WD 
Dyersburg Suburban 

33 
34 
35 

Troy WD 
Union City WD 
Dresden WD 

Consolidated UD 
36 GI eason WD 

11 Dyersburg WD 3 7 Greenfield WD 
12 Newbern WD 38 Martin WD 
13 Trimb l e WD 3 9 McLemoresville WD 
14 Bradford WD 40 Trezevant WD 
15 Dyer WD 

41 Crockett Mills UD 
16 Gibson County 

Municipal Water District 
42 
43 

Friendship WC 
Gi bson WD 

17 Humboldt WD 44 West State UD 
18 Medina WD 45 Reelfoot Lake State 
19 Milan Department Park 

of Public Utilities 
20 Rutherford WD 46 Henry WS 

21 Trenton WD 
22 Ree lfoo t UD 
23 Ridgely WD 
24 Tiptonville WD 
25 Ga tes WD 

16 0 



Figure 3 0 .--Public water-supply facilities, Obion-Forked Deer River basin . 
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Figure 31--Explanation 

Site No . Facility name 

1 Norandal USA, Inc . (Huntingdon) 
2 Winter Garden, Inc . (Bells) 
3 Dyersburg Fabrics, Inc . (Dyersburg) 
4 Beare Co . (Humboldt) 
5 Martin Marietta Sales, Inc . (Milan) 

6 Consolidated Aluminum Corp . (Jackson) 
7 Owens-Corning Fiberglass Co . (Jackson)
8 Goodyear Tire and Rubber Co . (Union City) 
9 Kinkead Industries, Inc . (Union City) 

10 Reelfoot Packing Co . (Union City) 

Public water systems currently serve about 228,000 or 79 percent of the basin's 
1980 population . Total water use or withdrawal for public purposes averages 
about 29 .7 Mgal/d, all of which is withdrawn from ground-water sources . Major
public water-supply facilities whose average daily use exceeds 1 .0 Mgal/d
include the following : 

Facility Average water 
name use- (Mgal/d) 

Dyersburg WD 3 .500 
Humboldt WD 1 .000 
Jackson Utility Division 8 .600 
Martin WD 1 .300 
Milan Department of Public Utilities 1 .300 
Union City WD 2 .300 

Together, these systems account for about 61 percent of the total water use 
for public purposes . 

Self-supplied commercial and industrial users currently use or withdraw about 
18 .7 Mgal/d, all of which is withdrawn from groundwater sources . Major self-
supplied commercial and industrial users whose average daily use exceeds 1 .000 
Mgal/d include the following : 

Company Average water 
name use (Mga l/d) 

Consolidated Aluminum Corp . - Jackson 3 .980 
Goodyear Tire and Rubber Co . - Union City 4 .752 
Norandal USA, Inc . - Huntingdon 1 .017 
Reelfoot Packing Co . - Union City 1 .500 
Winter Garden, Inc . - Bells 4.400 

The total consumptive use of the above industries is about 0 .260 Mgal/d . 

Summarized below is a list of the specific water-supply problems experienced 
in the basin during the period surveyed . The number in parentheses following
each identified problem indicates the number of communities or self-supplied 

16 2 
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8 9° 

- 36° 

Tributary basin divide 

Tributary basin subdivision 

408 Tributary basin identification number 
.1 Ground-water supply 

Base trom U .S . Geological Survey
State base map, 1973 

SCALE 1 .1,000,000 
10 0 10 20 30 MILES 

10 0 10 20 30 40 KILOMETERS 

Figure 3 1 .--Self-supplied commercial and industrial water users, Obion-Forked Deer River basin . 



water users who are now or have experienced this problem in the past . Note, 
these are not listed in order of frequency of occurrence or overall severity . 

High level of iron content in water . (6) 
Inadequate storage capacity . (6) 
Inadequate pumping and treatment facilities . (1) 
Corrosive raw and treated water . (2) 
Excessive hardness in water (1) 

Water-Supply Adequacy Analysis 

The Obion-Forked Deer River basin covers 4,568 mil (2,923,520 acres) of land 
and water area .' This basin's surface- and groundwater resources are replen
ished by substantial rainfall whose long-term (1941-70) average is approxi
mately 48 inches . The driest months of the year are usually August, September,
and October with March usually being the wettest month . 

Total present water use or withdrawal for public and large self-supplied com
mercial and industrial purposes in the Ob ion-Forked Deer River basin amounts 
to approximately 48 .4 Mgal/d . Of this amount, public-water systems use about 
29 .7 Mgal/d, all of which is withdrawn from ground-water sources . Self-
supplied commercial and industrial users use about 18 .7 Mgal/d, all of which 
is withdrawn from ground-water sources . 

Generally, the basin's public water-supply systems are adequate in quantity to 
meet the basin's present needs, and no single aquifer has been developed any
where near its potential . Two public community water systems (Alamo WD and 
Hornbeak UD) have daily water use demands that are about equal to their pumping 
or treatment plant capacity . Six systems (Bradford WD, County-Wide UD, 'Dyers
burg Suburban Consolidated UD, Milan Department of Public Utilities, Tipton
ville WD, and Troy WD) have inadequate storage capacity . The Bradford WD has 
inadequate pumping and treatment facilities at times . 

No water-supply shortage problems were reported by any of the large, self-
supplied water users . 
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LOWER TENNESSEE RIVER BASIN 

Basin Description 

Tennessee's part of the Lower Tennessee River basin encompasses 3,029 m i2 o f 
land and water area and consists of all or parts of the following tributary 
basins as delineated by the Geological Survey and Tennessee Department of 
Water Management in 1982. 

Tributary Tennessee 
basin No . Basin drainage area 
(fig . 32) description ( square miles) 

22A Hiwassee River from the Tennessee-North 344 
Carolina State line to the Ocoee River. 

22B Ocoee River in Tennessee 172 

22C Hiwassee River from below the Ocoee River 699 
to the river's mouth . 

49A Tennessee River east-side minor tributaries 171 
from Watts Bar Dam to the Hiwassee River. 

49B Tennessee River west-side minor tributaries 192 
from Watts Bar Dam to the Hiwassee River. 

23A Tennessee River north-side minor tributaries 380 
from the Hiwassee River to below North 
Chickamauga Creek . 

23B Tennessee _River south-side minor tributaries 252 
from the Hiwassee River to below South 
Chickamauga Creek 

23C Tennessee River minor tributaries on both 214 
sides of the river from below South Chicka
mauga Creek to the Sequatchie River . 

24 Sequatchie River 605 

Southeast Tennessee also includes 127 mil of the Co nasauga River basin 
(Tributary basin No . 38) which originates in southeast Tennessee and flows 
southward into Georgia . 

Hy,drologically, this basin encompasses all or major parts of Bledsoe, Bradley, 
Hamilton, Marion, McMinn, Meigs, Polk, Rhea, and Sequatchie Counties as well 
as minor parts of Grundy, Monroe, and Roane Counties in southeast Tennessee . 
A map of the east Tennessee part of the Tennessee River Basin which highlights
the Lower Tennessee River basin is shown in figure 32 . 



Tributary basin divide 

Tributary basin subdivision 

22A Tributary basin identification number 

85e 

35° 

Base from U .S . Geological Survey
Slate base map, 1973 

85° 

Figure 32 .--Lower Tennessee River basin . 



Topography 

While this basin's terrain is not as rugged as that of the Little Tennessee 
River drainage area in the Upper Tennessee River basin, the basin is charac
terized by rugged terrain with streams in the upper part of the basin above 
the mouth of the Ocoee River flowing through steep, well-entrenched gorges . 
Below the mouth of the Ocoee River, the Hiwassee River flows through an ever-
widening valley at or near right angles to the general northeast-southwest 
trend of the Tennessee Valley to its mouth below Dayton, Tennessee . Average 
stream slopes along the Hiwassee River in Tennessee range from about 1 .39 
f t/mi from river mile 0 to 44 to 21-50 f t/mi from river mile 44 to 65 . Eleva
tions in the Hiwassee River drainage area generally range from approximately 
750 to 3,500 feet with a maximum elevation of about 5,000 feet above sea level . 

The Sequatchie River arises in the Cumberland Plateau area and flows through a 
long, narrow, deeply-cut trough which nearly parallels the Tennessee Valley's 
northeast-southwest trend . Stream slopes along the Sequatchie River average 
about 2 .63 f t/mi from river mile 0 to 35 and 6 .22 ft/mi from river mile 35 to 
10 . General elevations in the Sequatchie River drainage area range from 650 
to 2,000 feet above sea level . The maximum elevation in the Sequatchie River 
area i s about 3,000 feet . 

Minor tributary streams to the Tennessee River between Watts Bar Dam and the 
mouth of the Sequatchie River are characterized by relatively narrow, parallel 
ridges and broader, intervening valleys which have nearly a right-angle 
orientation to the Tennessee Valley itself . The average stream slope along 
the Tennessee River mainstem varies from 0 .51 f t/mi between river mile 410 and 
464 to 0 .96 ft/mi from river mile 464 to 530 . Watershed elevations along this 
reach of the Tennessee River range from about 300 to 1,200 feet above sea 
level . 

Major streams and tributaries draining the Lower Tennessee River basin include 
the following : 

Hiwassee River . Ocoee River plus a number of smaller streams including 
Agency, Candies, Chatata, Coker, North and South Chestuee, North and South 
Mouse, Oostanaula, Price, Rogers, Spring, Sugar, Towee, and Turtletown 
Creeks . 

Sequatchie River . Little Sequatchie River and Big Brush, Crystal, Hicks, 
McWilliams, Skillern, and Woodcock Creeks . 

Tennessee River Minor Tributaries . Big Possum, Clear, Decatur, Long 
Savannah, Lookout, Middle, Mullins, North and South Chickamauga, Richland, 
Rock, Running Water, Sale, Sewee, Soddy, Wolftever, and Yellow Creeks . 

Hydrology 

Surface Water 

This basin's surface- and ground-water resources are fed by an abundant 
rainfall whose long-term (1941-70) average ranges from 57 .90 inches above 
Charleston on the Hiwassee River to 51 .10 inches above Chattanooga . Over the 
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10-year period from 1970-79, average annual precipitation above Charleston was 
62 .14 inches and ranged from 47 .96 inches in 1978 to 69 .51 inches in 1973 . 
During the same period, the average annual precipitation above Chattanooga was 
55 .99 inches with a low of 45 .90 inches in 1978 and a high of 62 .21 inches in 
1973 . Average annual precipitation data for watershed subdivisions in the 
Lower Tennessee River basin during the 1970-79 time period are summarized in 
table 41 . Annual 1979 and long-term (1941-70) precipitation data for selected 
TVA rainfall stations in the Lower Tennessee River basin are presented in 
table 42 . 

Normally, the months of May, September, and October are the driest months in 
the Hiwassee River drainage area above Charleston with the average rainfall 
ranging from 3 .34 to 4 .10 inches . Above Chattanooga, the driest months are 
usually September, October, and November with rainfall averaging from 2 .91 to 
3 .77 inches . During the remainder of the year, rainfall generally averages 
from 4 .25 to 6 .25 inches above Charleston and 3 .86 to 5 .31 inches above 
Chattanooga with March having the highest rainfall . 

Average annual runoff in this part of the basin ranges from about 22 to 32 
inches with the heaviest runoff occuring along the Tennessee State line in the 
Hiwassee River gorge area . Average discharge data for selected hydrologic 
data stations in the Lower Tennessee River basin are presented in table 43. 
Most of this runoff occurs during the winter and spring months . 

Major Reservoirs 

Major reservoirs located in the basin and their total storage in acre-feet at 
normal minimum pool are Ch ickamauga Reservoir (3 92, 000) , Ni cka jack Reservoir 
(220, 100) , Parksville (Ocoee No . 1) Reservoir (53,500), Ocoee No . 2 Reservoir 
(silted in), and Ocoee No . 3 Reservoir (220) . In addition, several reservoirs 
including Watts Bar Reservoir (796,000) on the Tennessee River in the Upper 
Tennessee River basin; Apalachia Reservoir (49, 000) on the Hiwassee River in 
North Carolina, and Toccoa Reservoir (12,000) on the Toccoa River in Georgia 
also have a significant impact on streamflows in the Lower Tennessee River 
basin. Guntersville Reservoir (879,700), which is located on the Tennessee 
River primarily in northeast Alabama, backs water up to Nickajack Dam about 
8 .2 river miles above the Tennessee-Alabama State line . Detailed information 
describing the location and operation pattern of each reservoir, with the 
exception of Guntersville Lake, follows : 

Apalachia Reservoir 

Location and drainage area .--Apalachia Reservoir is formed by Apalachia Dam 
which is located on the Hiwassee River at river mile 66 .0 in Cherokee County, 
North Carolina . Apalachia Dam controls 1,018 mil of drainage area . 

Reference period .-- 1960-81 . 

Reservoir discharge (minimum daily average flow) .--Minimum daily average 
discharge from Apalachia Dam during the 1960-81 time period ranged from a low 
o f about 4 .0 f t3 /s (2 .6 Mgal/d) i n 1969 t o a high o f about 517 .0 f_ t3 /s 
(334 .1 Mgal/d) in 1973 . The average, 1-day minimum discharge during the 
reference period was about 108.8 f t3 /s (70 .3 Mgal/d) . 

168 



Table 41 .--Precipitation data by watershed subdivision for the period 1970-79, 
Lower Tennessee River basin 

Precipi tation (inches) 

Watershed description High Year Low Year 10-year average 

Hiwassee River from Reliance 70 .70 1979 49 .50 1978 60 .97 
to Hiwassee Dam . 

Ocoee River from Ocoee Dam 71 .50 1973 46.40 1978 63.10 
No . 1 to Blue Ridge Dam . 

Hiwassee River from 65.90 1979 46.80 1978 57.18 
Charleston to Reliance and 
the Ocoee River downstream 
from Ocoee Dam No . 1 . 

Tennessee River from 70 .00 1973 46.10 1978 59 .05 
Chickamauga Dam to 
Watts Bar Dam . 

Sequatchie River upstream 
from Whitwell . 

75 .10 1973 49 .30 1978 55 .11 

Tennessee River from 71 .40 1973 45 .20 1978 60 .32 
Nickajack Dam to 
Ch ickamauga Dam. 



Table 42 .--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Lower Tennessee River basin 

Elevation 1979 Long-term annual 
above sea level Period of Precipitation precipitation

Station location Station owner (feet) record (years) (inches) (inches) 

Hiwassee River 

Big Spring TVA 730 45 60 .22 53.84 
Cleveland substation TVA 850 40 68 .24 52 .22 
Charleston TVA 720 87 68 .54 53.41 
Athens TVA 900 18 65 .81 59 .55 
Double Springs TVA 850 36 64 .08 52.54 
Parksville Dam TVA 750 55 68 .47 53 .11 
Ocoee Dam No . 2 TVA 860 65 72.94 54.81 
powerhouse . 

Copperhill NWS 1,535 66 66.55 57.25 
Turtletown TVA 1,600 45 70 .86 59 .92 

Tennessee River and Minor 
Tributaries from Nickajack 
Dam to Watts Bar Dam 

Lo ckhart Tower TVA 2,140 44 75 .13 61 .60 
Dunlap TVA 730 '56 63 .74 54 .35 
Cagle TVA 2,060 40 86.15 55 .32 
Nickajack Dam TVA 645 16 66 .27 56 .55 
Chattanooga airport NWS 685 101 68 .55 51 .92 
Chickamauga Dam TVA 700 44 66 .27 53 .90 
Oo l tewah TVA 765 40 74.93 53.00 
Morgantown TVA 740 40 67 .07 54 .26 
Dayton NWS 830 23 66 .61 56 .73 
Center Point TVA 765 24 62 .15 53 .35 

(Bogge Crossroad) . 
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Reference period .--1960-81 . 

Reservoir discharge (minimum daily average flow) . -Minimum daily average 
discharge from Ocoee No . 2 Dam for the reference period ranged from a low of 
about 10 .0 ft3/s (6 .5 Mgal/d) in 1980 to a high of about 974 ft3/s (629 .5 
Mga l/d) in 1973 . The average, 1-day minimum discharge for the reference 
period was about 352 ft3 /s (227 .5 Mgal/d) . Since Ocoee No . 2 Reservoir is 
filled with silt and the dam's power generation facilities ceased operation in 
1976 due to flume failure, all flows, that is, reservoir releases from Ocoee 
No . 3 Dam, are passed through the reservoir to Parksville Reservoir. 

Average number - of dam of zero f low.- --None . 

Exi st ing agreements regarding reservoir releases .--None . 

Ocoee No . 3 Reservoir 

Location and drainage area . --Ocoee No . 3 Reservoir is formed by Ocoee No . 
3 Dam which is located on the Ocoee River at river mile 29 .2 in Polk County . 
Ocoee No . 3 Dam controls 492 mil of drainage area . 

Reference p eriod .--1960-81 . 

Reservoir discharge (minimum daily average flow) .--Minimum daily average 
discharge from Ocoee No . 3 Dam during the reference period ranged from a low 
of about 25.0 ft3/s (16 .2 Mgal/d) in 1981 to a high of about 884 ft3/s 
(571 .3 Mgal/d) in 1973 . The average, 1-day minimum discharge during the 
reference period was about 331 f t3 /s (213 .9 Mgal/d) . 

Average number of days of zero flow .--During the reference period, Ocoee 
No . 3 Dam has averaged almost 2 days of zero discharge per year ranging from a 
low of no days of zero discharge in numerous years to a high of 13 days in 
1981 . Zero-discharge days, when they did occur, were most common during the 
months of September and October . During the reference period, there were two 
instances, both in 1981, of zero discharge for 3 consecutive days from Ocoee 
No . 3 Dam . 

Existing,agreements regarding reservoir releases .--None . 

Watts Bar Reservoir 

Location and drainage area . --Watts Bar Reservoir is formed by Watts Bar 
Dam which is located on the Tennessee River at river mile 529 .9 in Meigs and 
Rhea Counties . Watts Bar Darn controls 17,310 mil o f drainage area . 

Reference period .--1960-81 . 

Reservoir discharge (minimum daily average flow) .--Minimum daily average 
discharge from Watts Bar Dam for the 1960-81 time period ranged from a low of 
about 100 ft3/s (64.6 Mgal/d) in 1963 to a high of about 16,600 ft3/s 
(10,728 .9 Mga l/d) in 1979 . The average, 1-day minimum discharge during the 
reference period was about 5, 195 f t3 /s (3,358.0 Mgal/d) . 



Average number of days of zero f low . --Zero-discharge days from Watts Bar 
Dam are rare with only 7 days having been recorded during the reference period . 
To date, there has been only one instance of zero discharge for 3 consecutive 
days and that occured in 1969 . 

Exi sting agreements regarding re servoir releases . --None . 

Ground Water 

The eastern part of the Lower Tennessee River basin lies in the Blue Ridge 
physiographic province and includes parts of Polk, McMinn, and Monroe Counties . 
The extreme western part of the basin lies on the Cumberland Plateau and 
includes parts of Hamilton, Sequatchie, Bledsoe, Marion, Grundy, and Rhea 
Counties . All of the remainder of the Lower Tennessee River basin lies in the 
Valley and Ridge province with the exception of the valley of the Sequatchie 
River. However, the rock formations underlying the Sequatchie Valley and the 
valleys of its tributaries are similar to those underlying the Valley and 
Ridge province . Consequently, the availability of ground water is essentially 
the same . Ground water is confined to fractures and openings in the underlying 
rock formations caused by severe folding and faulting of the rocks by the Unaka 
Mountain building forces . The number and size of these fractures are con
trolled both by the composition of the rock, distance from the Unaka Mountains, 
and by circulating ground water . 

The Blue Ridge part of the Lower Tennessee River basin is underlain primarily 
by noncarbonate rocks such as sandstone, siltstone, shale, and conglomerate . 
Fractures in these rocks are not significantly enlarged by solution that may 
be caused by percolating ground water. Consequently, the yields of wells 
drilled on the mountains are generally low, ranging from 1 to 25 gal/min . 
Wells encountering little or no water are common on the mountain tops . The 
valleys often have a relatively thick regolith consisting of sand, clay, and 
rock fragments . Here, dug wells commonly furnish domestic supplies . Some 
wells have been located on the basis of geologic data and supply 100 gal/min 
or more . These were located near faults or a series of faults . Normally, 
wells drilled on the mountains and in the valleys do not exceed 250 feet in 
depth . Springs are common but furnish relatively small amounts of water in 
comparison with those in areas underlain by carbonate rocks . Ground-water 
quality is usually acceptable . 

The area of the Lower Tennessee River basin lying in the Valley and Ridge 
province is primarily underlain by carbonate rock formations such as limestone 
and dolomite together with calcareous shale and limy sandstone . Ground water 
occurs in fractures and bedding plane openings in the limestone and dolomite 
formations which have been enlarged somewhat by solution, but to a much lesser 
degree than the openings in the carbonate rocks . Ground water in quantities 
sufficient for domestic purposes are generally obtained from limestones and 
dolomites . Domestic supplies can usually be found in the sandstones at depths 
of 100 feet or less . Wells in dolomite and limestone are deeper on the average 
with the majority ranging from 50 to 200 feet in depth . These enlarged open
ings generally become smaller and less numerous with depth and it is generally 
not advisable to drill deeper than 300 to 350 feet on the basis of presently 
available information. Most of the wells reported in the Valley and Ridge 
province yield from several gallons per minute to 50 gal/min . However yields 
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from 100 to 250 gal/min are common . Some unpublished well logs indicate that 
open fractures yield water locally at depths greater than 350 feet . 
Moderately large to large springs are common in the limestone and dolomites . 
Water quality is usually acceptable . 

The western part of the Lower Tennessee River basin lying in parts of Hamilton, 
Sequatchie, Marion, Rhea, Grundy, and Bledsoe Counties is located in the 
Cumberland Plateau physiographic province . Ground water in the Cumberland 
Plateau province occurs in fractures in tightly cemented sandstones and silty 
shales . As these siliceous rocks have not been structurally disturbed to the 
extent of those in the Valley and Ridge province, with the exception of the 
eastern escarpment of the Plateau, fractures are not as numerous . Also, frac
tures in the Plateau rocks are resistant to enlargement by the solvent action 
of ground water . Consequently, ground water is more difficult to obtain in 
significant quantities . Yields to drilled wells are generally less than 25 
gal/min. However, in areas of more severe faulting near surface streams, well 
yields of 100 gal/min or more have been recorded . Well depths are usually 200 
feet or less . However, unpublished well logs indicate that the Sewanee Con
glomerate, in some local areas, can yield good-quality water from depths of at 
least 500 feet . With the exception of water produced in some local areas from 
the Sewanee Conglomerate, ground water from Plateau wells of less than 150 feet 
in depth is usually rather high in iron . In most cases the water is acidic 
due to dissolved carbon dioxide . Water encountered at or near coal seams or 
carbonaceous shale is usually high in sulfates and sometimes very acidic due to 
the decomposition of pyrite to sulfuric acid . Springs generally have low 
yields (less than 25 gal/min) and often go dry in times of low rainfall . 

Ground water in the Lower Tennessee River basin is essentially confined to 
fractures in the rocks . In areas where fractures are numerous and particularly 
where they have been enlarged by solution relatively large yield wells are pos
sible . Most of the wells listed in the existing ground-water data base were 
drilled for domestic use and were not located as a result of local geologic 
investigation . Therefore, the true ground-water potential of the Lower Tennes
see River basin cannot be accurately assessed at present . 

Demography 

Historical (1970) and recent (1980) population, total wage and salary employ
ment including both full- and part-time workers, and per capita personal income 
data for the county boundary approximation of the Lower Tennessee River basin 
are summarized in table 44. Individual counties included in this approxi
mation are Bledsoe, Bradley, Hamilton, Marion, McMinn, Meigs, Polk, Rhea, and 
Sequatchie Counties . It should be noted that Hamilton, Marion, and Sequatchie 
Counties make up the Tennessee part of the Chattanooga, Tennessee-Georgia, 
Standard Metropolitan Statistical Area (SMSA) . Large urban or metropolitan 
areas in the Tennessee part of the basin and their 1980 census population are 
Athens (12,080), Chattanooga (169,558), Cleveland (26,415) , Collegedale 
(4,607), Dayton (5,913), Dunlap (3,681), East Ridge (21,236), Etowah (3,758), 
Jasper (2,633), Red Bank (13,299), Signal Mountain (5,818), and Soddy-Daisy 
(8,388) . 
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Table 44.--County population, employment, and per capita personal income data, 
Lower Tennessee River Basin 

(Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal
Population Fmployment income 1980 dollars 

County 
1970 1980 1910 - --- 19 80 1970 

Bledsoe 7,643 9,478 1,249 1,722 $4,026 $4,505 

Bradley 50,686 67,547 20,130 25,794 6,447 7,239 

Hamilton 255,077 287,740 126,204 152,669 7,916 9,005 

Marion 20,577 24,416 3,908 5,437 5,253 6,504 

McMinn 35,462 41,878 13,419 16,781 5,891 6,512 

Me igs 5,219 7,431 997 1,500 4,817 6,041 

Polk 11,669 13,602 3,893 3,712 5,448 6,210 

Rhea 17,202 24,235 4,910 11,761 4,894 7,639 

Sequatchie 6,331 8,605 1,118 1,813 4,593 4,997 

Total 409,866 484,932 175,900 221,189 - 

1980 
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Public and Self-Supplied- Commercial and In dustrial Water Us ers 

Currently, there are a total of 39 public water-supply facilities and 18 large, 
self-supplied commercial and industrial water users whose use exceeds 0 .1 
Mgal/d in the Lower Tennessee River basin . Detailed inventories containing 
pertinent information and data relative to each community or self-supplied 
user's source of water, average daily water use, source capacity, population 
served, treatment plant and storage capacities, and water supply shortage prob
lems are found in table 21 and 22 of appendix I, respectively . Total water use 
or withdrawal at the present time for public and large, self-supplied commer
cial and industrial purposes in the Lower Tennessee River basin amounts to 
approximately 246 .6 Mgal/d exclusive of the withdrawal for Southern Cellulose 
Products, Inc ., which is confidential in nature . The general location and 
water-supply source of all public and large, self-supplied commercial and 
industrial water users inventoried in the Lower Tennessee River basin are 
depicted in figures 33 and 34, respectively . 

Figure 33--Explanation 

Site No . Facility name Site -No . Fa cili ty name 

1 Pikeville WS 16 Sequatchie Water Works 
2 Hiwassee Utilities 17 Whitwell WS 

Commission 18 Athens Utilities Board 
3 
4 

Cleveland Utilities Board 
Ocoee UD 

19 
20 

Englewood WS 
Etowah WS 

5 Big Creek UD 
21 Benton WS 

6 
7 

Daisy-Soddy Falling Water UD 
Mowbray Mountain UD 

22 
23 

Riceville UD 
Decatur WS 

8 Sale Creek UD 24 Cherokee Mills UD 
9 Union Fork-Bakewell UD 25 Copperhill WS 
10 Savannah Valley UD 

26 De lano WS 
11 Tennessee-American Water Co . 27 Ducktown WS 
12 
13 
14 

Eastside UD 
Hixson UD 
Waldens Ridge UD 

28 
29 
30 

Dayton WS 
Graysville WS 
Dunlap WS 

15 Jasper WS 

Public water systems currently serve about 451,000 people or 93 percent of the 
basin's 1980 population . Average daily water use for public purposes equals 
about 69.0 Mgal/d, o f which approximately 56.2 Mgal/d or 81 percent is with
drawn from surface-water sources and 12 .8 Mgal/d or 19 percent from ground
water sources . Major public water-supply facilities whose average daily use 
exceeds 1 .0 Mgal/d include the following : 

Facility Average water 
name use (M al/d) 

Hiwassee Utilities Commission 3 .000 
Cleveland Utilities Board 6 :500 
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Tributary basin divide 

Tributary basin subdivision 

Tributary basin identification number 

Surface-water supply 

Ground-water supply 

Surface- and ground-water supply 

Base from U .S . Geological Survey
slate base map, 1973 

85e 

Figure 3 3 .--Public water-supply facilities, Lower Tennessee River basin . 
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Facility Average water 
name use (Mgal/d) 

Tennessee-American Water Co . 42.200 
Eastside UD 3 .013 
Hi xson UD 4 .000 
Athens Utilities Board 2 .225 
Et owah WS 1 .559 

Together, these systems account for approximately 91 percent of the total water 
use for public purposes . 

Figure 34--Explanation 

Site No . Facility name 

1 Ha rdwick Stove Co . (Cleveland) 
2 Magic Chef, Inc . (Cleveland) 
3 Olin Corp . (Charleston) 
4 Carbonic Industries Corp . (Harrison) 
5 C . F . Industries, Inc . (Harrison) 

6 Chattem Drug and Chemical Co . (Chattanooga) 
7 Cumberland Corp . (Chattanooga) 
8 Dixie Yarns, Inc . (Chattanooga) 
9 DuPont Co . (Chattanooga) 
10 General Portland, Inc . (Chattanooga) 

11 Scholze Tannery (Chattanooga) 
12 Southern Cellulose Products, Inc . (Chattanooga) 
13 Tennessee Paper Mills, Inc . (Chattanooga) 
14 General Portland, Inc . (Jasper) 
15 Bowaters Southern Paper Corp . (Calhoun) 

16 Ten Mile Stone Co. , Inc . (Ten Mile) 
17 Cities Service Co . (Copperhill) 
18 Alco Chemical Corp . (Chattanooga) 

Self-supplied commercial and industrial users currently use or withdraw about 
177 .5 Mgal/d, of which some 174 .6 Mgal/d or 98 percent is withdrawn from 
surface-water sources and some 2 .9 Mgal/d or 2 percent from ground-water 
sources . Major self-supplied industrial water users include DuPont Co . 
(10 .400 Mgal/d) in Hamilton County, Bowaters Southern Paper Co . (80 .000 
Mga l/d) in McMinn County, and Cities Service Co . (72 .000 Mgal/d) in Polk 
County . Consumptive water use by large, self-,supplied commercial and 
industrial water users in the basin equals about 2 .3 Mgal/d exclusive of the 
consumptive use for Southern Cellulose Products, Inc . which is less than 0 .1 
Mga 1/d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and 
industrial water users in the Lower Tennessee River basin. The number in 
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Figure 3 4 .--Self-supplied commercial and industrial water users, Lower Tennessee River basin . 



parentheses following each identified problem indicates the number of 
communities and (or) self-supplied water users who are now or have experienced 
this problem in the past . Note, these are not listed in order of frequency of 

.occurrence or overall severity 

Occasional turbidity following heavy rainfall and flooding . (6) 
Inadequate storage capacity . (4) 
Periodic water-supply shortages during the late summer and fall months . (2) 
Serious water losses due to breaks in deteriorating water mains and 
distribution lines . (6) 
Occasional pumping problems at water-supply intake facilities along the 
Hiwassee River due to low river levels during periods of no npower generation 
at Apalachia Dam . (1) 
Clogging of water-supply intake facilities as a result of the buildup of 
leaves and mud around the intake pumps . (1) 

Water Supply Adequacy Analysis 

The Lower Tennessee River drains approximately 3,029 mil or 1,939,000 acres 
of land and water area . Surface- and groundwater resources in this basin are 
fed by an abundant rainfall whose long-term (1941-70) average varies from 
51 .10 inches above Chattanooga on the Tennessee River to 57 .90 inches above 
Charleston on the Hiwassee River . Average annual runoff in the Lower Tennessee 
River basin ranges from 22 to 32 inches with the heaviest runoff occurring in 
the Hiwassee River gorge area along the Tennessee State line . In general, the 
months of September, October, and November are the driest months in this area 
with March having the highest rainfall . 

Average daily water use or withdrawal for public and large, self-supplied water 
users in the Lower Tennessee River basin equals about 246 .6 Mgal/d . Approxi
mately, 69 .0 Mgal/d of this amount is withdrawn for public water-supply pur
poses with 56 .2 Mgal/d or 81 percent being withdrawn from surface water 
supplies and 12 .8 Mgal/d or 19 percent from ground-water supplies . Commercial 
and industrial water users utilize some 177 .5 Mgal/d of which 174 .6 Mgal/d or 
98 percent are withdrawn from surface-water sources and 2 .9 Mgal/d or 2 percent 
from groundwater sources . Major self-supplied industrial water users include 
DuPont Co . (10 .400 Mgal/d) in Hamilton County ; Bowaters Southern Paper Co . 
(80 .000 Mga l/d) in McMinn County ; and Cities Service Co . (72 .000 Mga l /d) in 
Polk County . Consumptive water use by self-supplied commercial and industrial 
water users equals only 2 .3 Mgal/d exclusive of Southern Cellulose Products' 
consumptive use which i s less than 0 .1 Mgal/d . 

While many of this basin's public and self-supplied water users are served via 
surface- and (or) ground-water sources whose long-term, dependable source 
capacity is well in excess of or amply adequate to meet the community or user's 
water withdrawal demands, others listed below are utilizing water sources whose 
source capacity is either unknown or less than or nearly equal to their average 
daily withdrawal . The figure in parentheses following each source indicates 
what percentage of that facility or user's total water demand is supplied by 
that source . 
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Water Source Average 
Facility source capacity daily use 

and county (percent) (Mgal/d) (Mgal/d) 

Public Water Supply Systems 

Big Creek UD Ranger Creek (100) Unknown 0 .500 
(Grundy ) 

Mowbray Mountain UD Mont Lake (100) Unknown 0 .120 
(Hamilton) 

Sale Creek UD Wells (100) 0 .090 0 .086 
(Hamilton) 

Union Fork  Wells (99) 0 .215 0 .175 
Bakewell UD 
(Hamilton) 

Jasper WS (Marion) Blue Spring (98) 0 .325 0 .440 

Benton WS (McMinn) Springs (99) 0 .014 0 .187 

Riceville UD Spring (100) Unknown 0 .044 
(McMinn) 

Cherokee Hills UD Pleasant Hill Springs Unknown 0 .086 
(Polk) (100) 

Copper Hill WS Springs (100) Unknown Unknown 
(Polk) 

De l ano WS (Po l k) Wells (100) 0 .100 0 .100 

Self-Supplied Commercial and Industrial Users 

Hardwick Stove Wells (81) 0 .197 0 .197 
(Bradley) 

Magic Chef Springs (70) 0 .334 0 .334 
( Bradley) 

Alco Chemical Corp . Well (77) 0 .230 0 .230 
(Hamilton) 

Chattem Drug Wells (78) 0 .850 0 .850 
(Hamilton) 

Cumberland Corp . Wells (94) 0 .238 0 .238 
(Hamilton) 
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Water Source Average 
Facility source capacity daily use 

and - county ( percent) (Mgal/d) (Mgal/d ) 

Self-Supplied Commercial and Industrial Users--Continued 

Dixie Yarns Wells (62) 0 .535 0 .535 
(Hamilton) 

Scholze Tannery Wells (81) 0 .156 0 .156 
(Hamilton) 

Southern Cellulose Wells (98) 4 .000 4 .000 
(Hamilton) 

Cities Sexvice Co . Ocoee River (99) 43.000 72 .000 
(Polk) Spring (1) 0 .382 0 .382 

Many of the public water systems and users listed should actively seek addi
tional and (or) alternative sources . In those parts of the Lower Tennessee 
River basin underlain by the Valley and Ridge province and Cumberland Plateau, 
ground-water yields ranging from 0 .150 to 0 .200 Mgal/d on the average are not 
uncommon. Wells intersecting the solution cavities in the carbonate bedrock 
could be expected to yield up to 1 .200 Mgal/d . However, for best results 
these wells should be located by trained ground-water hydrologists . 

Those communities and self-supplied users served by ground-water sources of 
unknown or limited source capacity should consider seeking alternative cost-
effective water sources . For example, Benton in McMinn County and Copperhill 
in Polk County might consider utilizing the Hiwassee and Ocoee Rivers, respec
tively, as alternative sources of water . While the Ocoee River at river mile 
37 .5 near Copperhill has a minimum daily average flow of about 66 .5 ft3/s 
(43 .0 Mgal/d), the river has a very high acidity level due to runoff from the 
area's highly acidic soils . Recognizing the abundance of water available in 
the Hiwassee River, communities and self-supplied industries in McMinn and 
surrounding counties might seriously consider the development of a regional 
water-grid system on a county or multicounty basis to alleviate current 
shortages and enhance opportunities for continued economic growth and 
development . 

Although the Cleveland and Ocoee water-supply systems in Bradley County appear 
to have adequate water supplies from ground-water sources, these systems should 
seek an alternative or backup, cost-effective source to accommodate future 
domestic, commercial, and industrial growth . 

Most self-supplied commercial and industrial water users listed in the pre
ceding chart, with the exception of Cities Service Co ., also receive a part of 
their average daily water use from major public water-supply systems (Cleveland 
Utilities Board and Tennessee - American Water Co . ) which utilize the Aiwassee 
and Tennessee Rivers, respectively, as their source of supply . Since both of 
these sources are characterized by water supplies whose source capacity far 
exceeds each system's average daily use, it would seem feasible to assume that 
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in the event of a serious and extended drought these self-supplied users could 
increase their purchase of water from the Cleveland Utilities Board and 
Tennessee - American Water Co . t o supplement and meet their water demands . 
However, Cities Service Co . could have a more serious problem should a severe 
and extended drought occur. While the company has experienced no water-supply 
shortages which necessitated any cutback in production or plant shutdown, 
there have been occasions when the available supply has become critical . 
Consequently, the company should consider seeking additional sources of water 
to supplement their existing water sources . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's water 
resources are subject to contamination from a variety of sources ; existing and 
pending Federal, State, and local statutes relative to water-quality protec
tion and maintenance or improvement should ensure that current water quality 
will be maintained with little, if any, future degradation of the basin's 
water resources . Potential sources of contamination include (1) leachate from 
municipal and industrial water disposal facilities and septic tank systems ; 
(2) agricultural pollution froin fertilizers, pesticides and herbicides, and 
livestock wastes ; and (3) urban runoff . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems resulting from inadequate ground-water 
supplies, observation-well data indicate there are no long-term regional water 
table declines . Periodic local problems associated with a decline in an area's 
water table are caused by excessive withdrawals . To alleviate this problem, 
optimum ground-water withdrawal rates should be determined during the initial 
test pumping of the source . 



UPPER TENNESSEE RIVER BASIN 

Basin Description 

The Upper Tennessee River basin covers 2,148 mil of land and water area and 
consists of all or parts of the following tributary basins as delineated by 
the U .S . Geological Survey and Tennessee Department of Water Management in 
1982 . 

Tributary Tennessee 
basin No 
(fig . 35) 

. Basin 
d escription 

drainage area 
(s quare miles) 

17 Tennessee River minor tributaries from 650 
the river's head to Fort Loudoun Dam . 

18A Little Tennesssee River from the 261 
Tennessee State line t o Ni nemi le Creek
and the Tellico River . 

18B Tellico River 275 

18C Little Tennessee River from Ninemile 245 
Creek t o the river's mouth . 

21A Tennessee River south and east-side minor 256 
tributaries below the Clinch River to 
Watts Bar Dam . 

21B Tennessee River west-side minor 365 
tributaries below the Clinch River 
to Watts Bar Dam . 

21C Tennessee River north-side minor 96 
tributaries above the Clinch River . 

The Upper Tennessee River basin encompasses all or major parts of Blount, Knox, 
Loudon, Monroe, and Roane Counties plus minor parts of Bledsoe, Cumberland, 
Meigs, Rhea, and Sevier Counties . A map of the east Tennessee part of the 
Tennessee River basin highlighting the Upper Tennessee River basin is shown in 
figure 35 . 

To ogr aphy 

This basin's topography, particularly in the Little Tennessee and Little River 
drainage areas, is very mountainous in nature . With the exception of the lower 
30 miles, the Little Tennessee River is characterized by rugged mountain topog
raphy and considerable topographic relief with elevations ranging from about 
850 feet where the river emerges from the mountains to over 6,600 feet above 
sea level at Mt . Guyot on the divide between the Little Tennessee and French 
Broad Rivers . Throughout most of this area, the Little Tennessee River flows 
in a steep, narrow, and precipitous gorge . Just below Fontana Dam in east 
Tennessee, the ridges and peaks rise some 2,000 to 3,000 feet above the river . 
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Figure 35 .--Upper Tennessee River basin . 
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Similarly, the Little River which rises on the northern slope of the Smoky
Mountains near Clingmans Dome is characterized by a rapid fall in elevation 
from 6,000 feet to 900 feet above sea level within a distance of 15 miles . 
The lower reaches of these streams and the Tennessee River minor tributaries 
drainage area are characterized by comparatively narrow, parallel ridges and 
somewhat broader, intervening valleys of northeast-southwest trend . 

Principal streams and tributaries draining the Upper Tennessee River basin are 
delineated below by drainage area : 

Little Tennessee River . Te l lico River plus numerous smaller streams 
including Abrams, Baker, Bat, Citico, Fork, Island, and Ninemile Creeks . 

Little River . Several smaller streams such as Crooked, El lejoy, He sse, 
Knob, Nails, Pistol, and West Laurel Creeks . 

Tennessee River Minor Tributaries . Piney River plus a number of smaller 
streams including Black, Caney, Cave, Hines, Lackey, Paint Rock, Piney, 
Pole Cat, Pond, Richland, Riley, Steekee, Sweetwater, Ten Mile, Turkey, 
Whites, and Wolf Creeks . 

Average stream slopes in the Little Tennessee River basin equal about 2 .81 
ft/mi from river mile 0 to 42 and 17 .30 ft/mi from river mile 42 to the 
Tennessee-North Carolina State line . In the Little River basin, stream slopes 
average about 5 .30 f t/mi from river mile 0 to 24 and 15 .80 ft/mi from river 
mile 24 to 35. The average stream slope along the Tennessee River mainstem 
equals about 0 .96 f t/mi . Basin elevations range from 800 to 4,500 feet in the 
Little Tennessee River drainage area ; 850 t o 3,500 feet in the Little River 
drainage area; and 300 to 5,000 feet above sea level along the Tennessee River 
mainstem between Watts Bar Dam and Knoxville. 

dro logy 

Surface Water 

Surface- and ground-water resources in this basin are fed by ample rainfall 
whose long-term (1941-70) average above McGhee on the Little Tennessee River 
equals 59.90 inches . Over the 10-year period from 1970-79, average annual 
precipitation above McGhee in the Little Tennessee River drainage area was 
65.07 inches with a low of 51 .57 inches in 1978 and a high of 73.51 inches in 

__1979 . ----Average precipitation data for watershed subdivisions of the Upper
Tennessee River basin during the 10-year period from 1970-79 is summarized in 
table 45 . Annual 1979 and long-term (1941-70) precipitation data for selected 
TVA, Aluminum Company of America (ALCOA), NWS, Tennessee Division of Water 
Management (TDWM) ; and U .S . Department of Agriculture (USDA) rainfall stations 
in the Little Tennessee River and the Tennessee River and its minor tributaries 
above Watts Bar Dam are presented in table 46. 

Above McGhee in the Little Tennessee River drainage area, the driest months of 
the year are usually May, September, and October with average annual rainfall 
ranging from 3 .49 to 4 .23 inches . During the rest of the year rainfall gener
ally averages about 4 .42 to 6 .47 inches above McGhee with March being the 



Table 45.--Precipitation data by watershed subdivision for the period 1970-79, 
Upper Tennessee River basin 

Precipitation (inches) 

Watershed description High Year Low Year 10-year average 

Little Tennessee River from 72 .10 1972 50 .60 1978 62 .13 
Ca lderwood t o Fo ntana and 
Santeetlah . 

Little Tennessee River from 71 .70 1972 46 .70 1978 60 .47 
McGhee to Calderwood . 

Tennessee River from Fort 63 .50 1972 46 .20 1970 54.66 
Loudoun to Knoxville . 

Tennessee River from Watts 72.40 1973 49 .80 1970 58 .80 
Bar to Fort Loudoun . 



Table 46.--Precipitation data for 1979 and for the period 1941-70 
for selected rainfall stations, Upper Tennessee River basin 

Elevation 1979 Long-term annual 

Station location - Station owner -
above sea level 

(feet) 
Period of 

re cord (gars) 
Precipitation 

(inches) 
precipitation 

(inches) -. 

Little Tennessee River 

McGhee TVA 930 75 61 .28 51 .78 
Tellico Plains TVA 900 66 62 .98 55 .38 
Stratton Meadows TVA 4,640 25 82.30 78.71 
Calderwood powerhouse 
C1 ingmans Dome 

ALCOA 
TVA 

950 
6,250 

49 
25 

63 .72 
94.40 

54 .30 
82.40 

Tennessee River and Minor 

0 

Tributaries upstream 
from Watts Bar Dam 

Watts Bar Dam TVA 830 40 66.87 52.57 
Jewett TVA 1,920 22 66 .67 56 .97 
Roddy TVA 810 44 67.18 52.11 
Rockwood NWS 780 18 77 .14 60 .17 
Mt . Roosevelt TDWM 2,000 15 65.20 53.89 
Lenoir City NWS 785 785 56 .43 50 .64 
Fort Loudoun Dam TVA 845 39 53.44 48.02 
U .S . cotton field USDA 885 45 52 .61 48 .78 

station 
Knoxville Airport NWS 980 41 53.80 46.18 
Providence TVA 1,100 41 53 .08 47 .25 
Wildwood TVA 1,040 29 55.53 51 .17 
Townsend TVA 1,070 29 53 .11 50 .92 
University of UT 974 109 52 .71 46.14 

Tennessee Geology 
Building 

Knoxville (Evans TVA 970 26 51 .05 45 .60 
Building) 
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wettest month . Review of long-terra precipitation data at selected hydrologic 
data stations (Townsend, Knoxville, Fort Loudoun Dam, Rockwood, and Watts Bar 
Dam) in the Tennessee River and minor tributaries drainage area indicates that 
the driest months of the year are usually August, September, and October with 
rainfall ranging from 2 .70 to 3 .83 inches . During other months, precipitation 
ranges from 3 .95 to 6 .91 inches with March and July being the wettest months . 

Average annual runoff in the Tennessee part of the Upper Tennessee River basin 
ranges from 20 to 24 inches in the Knoxville - Watts Bar Dam area to 32 to 38 
inches along the Tennesseee-North Carolina State line . Average discharge data 
for selected hydrologic data stations in the Upper Tennessee River basin is 
given in table 47 . Much of this runoff occurs during the winter and spring 
months . 

Major Reservoirs 

Major reservoirs located in this basin and their total storage in acre-feet at 
normal minimum pool are Calderwood Reservoir (39,490), Chilhowee Reservoir 
(42,450), Fort Loudoun Reservoir (282,000), and Tellico Reservoir (321,300) . 
While Watts Bar Reservoir with 796,000 acre-feet of storage at normal minimum 
pool is located within this basin, the effect of releases from this reservoir 
are realized in the Lower Tennessee River basin which encompasses the down
stream reach of the Tennessee River below Watts Bar Dam . Detailed information 
describing the location and operation pattern of each reservoir, with the 
exception of Watts Bar Reservoir, follows . Similar information for Watts Bar 
Reservoir is included in the water-supply adequacy analysis for the Lower 
Tennessee River basin . 

Calderwood Reservoir 

Location and drainage area . --Calderwood Reservoir is formed by Calderwood 
Dam which is located on the Little Tennessee River at river mile 43 .7 in Blount 
and Monroe Counties . Calderwood Dam controls 1,856 mil of drainage area . 

Reference-- period .--1960-81 . 

Reservoir discharge (minimum daily average flow) . -Minimum daily average 
discharge from Calderwood Dam during the reference period ranged from a low of 
approximately 9 .0 ft 3 /s (5 .8 Mgal/d) in 1967 to a high of approximately 
1,679 f t 3 /s (1,085-.2 Mgal/d) in 1979 . The average, 1-day minimum discharge 
during the reference period was approximately 452 .3 ft3 /s (292 .3 Mgal/d) . 

Average number of days of zero flow . --During the reference period, Calder-
wood Dam has averaged less than 1 day of zero discharge per year. From 
1960-81, there were only 9 days in which zero discharge occurred and then only 
for 1 or 2 days per year . 

Existing agreements regarding reservoir releases .--None . 



Table 47 .--Average discharge data for selected hydrologic data stations operated 
by the U .S . Geological Survey, Upper Tennessee River basin 

Station name Drainage 
Period 
of 

Average discharge 
Cubic feet 

and 
location (county) 

River 
mile 

area 
(square miles) 

record 
(years) 

Cubic feet 
per s econd 

Inches 
per year 

per second 
per square mile 

Tennessee River at 651 .4 8,934 81 13,150 - 1 .47 
Knoxville (Knox) . 

Little River upstream 35.3 106 17 294 37 .66 2 .77 
from Townsend (Blount) . 

Little River near 17 .3 269 29 539 27.21 2 .00 
Maryville (Blount) . 

Te llico River at Te llico 28.2 118 55 287 33.03 2.43 
Plains (Monroe) . 

Tennessee River at the 529 .9 17,310 11 29,940 - 1 .73 
Watts Bar Dam 
tailwater (Rhea) . 
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Chilhowee Reservoir 

Location and drainage area . --Chilhowee Reservoir is formed by Chilhowee Dam 
which is located on the Little Tennessee River at river mile 33 .6 in Blount and 
Monroe Counties . Chilhowee Dam controls 1,977 mil of drainage area . 

Reference period .--1960-81 . 

Reservoir discharge (minimum daily average flow) . -Minimum daily average 
discharge from Chilhowee Dam during the 1960-81 time period has been very con
sistent ranging from a low of about 1,311 ft3 /s (847 .3 Mgal/d) in 1969 to a 
high of about 1,693 ft3 /s (1,094 .2 Mgal/d) in 1962 . The average, 1-day 
minimum discharge during the reference period was about 1,377 f t3 /s (890 .1 
Mga 1/d) . 

Average number of days of zero flow. --Zero flow from Chilhowee Dam occurred 
only once during the reference period and that was for 2 days in 1964 . 

Existing agreements regarding reservoir releases . --Chilhowee Dam is oper
ated to provide a minimum instantaneous flow of about 1,360 ft3 /s (879 .0 
Mgal/d) below the dam . 

Fort Loudoun Reservoir 

Location and drainage area . --Fort Loudoun Reservoir is formed by Fort 
Loudoun Dam which is located on the Tennessee River at river mile 602 .3 in 
Loudon County . Fort Loudoun Dam controls 9,550 mil o f drainage area . 

Reference period .- -1960-81 . 

Reservoir discharge (minimum daily average flow) .--Minimum daily average 
discharge from Fort Loudoun Dam during the 1960-81 time period ranged from a 
low of about 100 ft3 /s (64.6 Mgal/d) in 1965 and 1970 to a high of about 
3,700 f t3 /s (2,391 .4 Mgal/d) in 1974 and 1977 . The average, 1-day minimum 
discharge during the 1960-81 time period was about 1,382.8 f t3 /s (893.1 
Mga 1/d) . 

Average number of days of zero flow . --During the period from 1960-70, Fort 
Loudoun Dam has averaged slightly over 2 days of zero discharge per year 
ranging from a low of no days of zero discharge in 1967 and 1969 to a high of 
9 days of zero discharge in 1963 . Since 1970, there have been no days of zero 
discharge from Fort Loudoun Dam . Prior to 1970, there was only one instance 
of zero discharge for 3 or more consecutive days from Fort Loudoun Dam and 
that occurred in 1968 for 3 days . 

Exi sting agreements rega rding reservoir releases .--None . 

Te llico Reservoir 

Location and drainage area . --Te llico Reservoir is formed by Te llico Dam 
which is located on the Little Tennessee River about river mile 0 .3 in Knox and 
Loudon Counties . Tellico Dam controls 2,627 mil of drainage area . 
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Reference period .--While statistical streamflow data is available for the 
Little Tennessee River at river mile 0 .3 for the 1960-1980 time period, it 
should be noted that the construction of Te llico Dam was only recently conm
pleted and the dam closed in November of 1979 . 

Reservoir discharge (minimum daily average flow) . --Minimum daily average 
streamflow at river mile 0 .3 on the Little Tennessee River during the 1960-79 
time period ranged from a low of approximately 342 ft3 /s (221 .0 Mgal/d) in 
1964 to a high of approximately 2,420 f t3/s (1,564.1 Mgal/d) . During the 
period from 1960-79, the average, 1-day minimum discharge equaled about 1,606 
f t3 /s (1,038.0 Mgal/d) . Since closure o f Te l lico Dam i n 1979, all reservoir 
releases from Tellico Dam are made through a navigable canal connecting Tellico 
Reservoir with Fort Loudoun Reservoir. During 1980, the 1-day minimum dis
charge from Te l lico t o Fort Loudoun Reservoir was about 4,000 f t3 /s (2,585.3 
Mga l/d) . 

Average number of days of zero flow.--None . 

Existing agreements regarding reservoir releases .--None . 

Ground Water 

The eastern part of the Upper Tennessee River basin lies in the Blue Ridge 
physiographic province and includes parts of Sevier, Blount, and Monroe 
Counties . The extreme western part of the basin lies on the Cumberland 
Plateau and includes parts of Roane, Cumberland, Bledsoe, and Rhea Counties . 
All of the remainder of the Upper Tennessee River basin lies in the Valley and 
Ridge province . Ground water is confined to fractures and openings in the 
underlying rock formations caused by severe folding and faulting of the rocks 
by the Unaka Mountain building forces . The number and size of these openings 
are controlled both by the composition of the rock, the distance from the 
Unaka Mountains, and the solutional enlargement of cavities in the soluble 
carbonate rocks . 

The Blue Ridge part of the Upper Tennessee River basin is underlain primarily
by noncarbonate rocks such as sandstone, siltstone, shale, and conglomerate . 
Fractures in these rocks are not significantly enlarged by solution that may 
be caused by percolating ground water . Consequently, the yields of wells 
drilled on the mountains are generally low, ranging from 1 to 25 gal/min . 
Wells encountering little or no water are common on the mountain tops . The 
valleys often have a relatively thick regolith consisting of sand, clay, and 
rock fragments . Here, dug wells commonly furnish domestic supplies . Some 
wells have been located on the basis of geologic data and supply 100 gal/min 
or more . These were located near faults or a series of faults . Normally,
wells drilled on the mountains and in the valleys do not exceed 250 feet in 
depth. Springs are common but furnish relatively small amounts of water in 
comparison with those in areas underlain by carbonate rocks . Ground-water 
quality is usually acceptable . 

The area of the Upper Tennessee River basin lying in the Valley and Ridge
province is primarily underlain by carbonate rock formations such as limestone 
and dolomite together with calcareous shale and limy sandstone . Ground water 
occurs in fractures and bedding plane openings in the limestone and dolomite 



formations which have been enlarged in varying degrees by the dissolving action 
of circulating ground water . Water occurs in fractures in the sandstone which 
may be enlarged somewhat by solution but to a much lesser degree than the 
openings in the carbonate rocks . Ground water in quantities sufficient for 
domestic purposes are generally found in the limestones and dolomites . Domes
tic supplies can usually be found in the sandstone at depths of 100 feet or 
less . Wells in dolomite and limestone are deeper on the average with the 
majority ranging from 50 to 200 feet in depth . These enlarged openings gener
ally become smaller and less numerous with depth and it is generally not advis
able to drill deeper than 300 to 350 feet on the basis of presently available 
information . Most o f the wells reported in the Valley and Ridge province yield 
from 3 to 50 gal/min . However, yields from 100 to 250 gal/min are common . One 
well located in the city of Maryville reportedly produces 250 gal/min from a 
cavity at a depth of 630 feet . This suggests that it may be possible for open 
fractures to yield water at depths greater than 350 feet in some local areas . 
Moderately large to large springs are common in the limestone and dolomites . 
Water quality is usually acceptable . 

The western part of the Upper Tennessee River basin lying in parts of Roane, 
Cumberland, Rhea, and Bledsoe Counties is located in the Cumberland Plateau 
physiographic province . Ground water in the Cumberland Plateau province occurs 
in fractures in tightly cemented sandstones . As these siliceous rocks have 
not been structurally disturbed to the extent of those in the Valley and Ridge 
province, with the exception of the eastern escarpment of the Plateau, frac
tures are not as numerous . Also, fractures in the Plateau rocks are resistant 
to enlargement by the solvent action of ground water . Consequently, ground 
water is more difficult to obtain in significant quantities . Yields to drilled 
wells are generally low. However, in areas of more severe faulting and frac
turing near surface streams, well yields of 100 gal/min or more have been 
recorded . Well depths are usually 200 feet or less . However, some unpublished 
well logs indicate that the Sewanee Conglomerate can yield good-quality water 
from depths of at least 500 feet in Cumberland County and other areas of the 
Cumberland Plateau . With the exception of water produced from the Sewanee 
Conglomerate, ground water from Plateau wells of less than 150 feet in depth 
is usually rather high in iron . In most cases, the water is acidic due to 
dissolved carbon dioxide . Water encountered at or near coal seams or carbona
ceous shale is usually high in sulfates and sometimes very acidic due to the 
decomposition of pyrite to sulfuric acid . Springs generally have low yields 
and often go dry in times of low rainfall . 

Ground water in the Upper Tennessee River basin is essentially confined to 
fractures in the rocks . In areas where fractures are numerous and particularly 
where they have been enlarged by solution, relatively large yield wells are 
possible . Most of the wells listed in the existing ground-water data base 
were drilled for domestic use and were not located as the result of local 
geologic investigation . Therefore, the true ground-water potential of the 
Upper Tennessee River basin cannot be accurately assessed at present . 

De mogr aphy 

Historical (1970) and recent (1980) population, total wage and salary employ
ment including both full- and part-time workers, and per capita personal 
income data for the county boundary approximation of the Upper Tennessee River 



basin are presented in table 48. Specific counties included in this 
approximation are Blount, Knox, Loudon, Monroe, and Roane . Note, both Bloun t 
and Knox Counties are also part of the Knoxville Standard Metropolitan Statis
tical Area which encompasses Anderson, Blount, Knox, and Union Counties with 
the majority of its population located in the Upper Tennessee River basin. 
Principal urban or metropolitan areas in the Tennessee part of the basin and 
their 1980 census population include Alcoa (6,870) , Knoxville (175,045) , Lenoir 
City (5,446), Loudon (3,943), Madisonville (2,884), Maryville (17,480), Rock-
wood (5,767) , and Sweetwater (4,725) . 

Public and Self-Supplied Commercial and Industrial Water Users 

Currently, there are a total of 23 public water-supply facilities and five 
large, self-supplied commercial and industrial water users whose use exceeds 
0 .1 Mgal/d in the Upper Tennessee River basin. Detailed inventories containing 
pertinent information and data relative to each community or self-supplied 
user's source of water, average daily water use, source capacity, population 
served, treatment plant and storage capacities, and water-supply shortage 
problems are found in tables 23 and 24 of appendix I, respectively . Total 
water use or withdrawal for public and large, self-supplied commercial and 
industrial users in the basin currently equals about 69.2 Mgal/d . The general 
location and water-supply source of all public and large, self-supplied commer
cial and industrial water users inventoried in the Upper Tennessee River basin 
are depicted in figures 36 and 37, respectively . 

Public water systems currently serve about 386,000 people or 77 percent of the 
basin's 1980 population . Average daily water use or withdrawal for public 
purposes equals about 64.2 Mgal/d of which approximately 62.5 Mgal/d or 97 
percent is withdrawn from surface-water sources and 1 .7 Mgal/d or 3 percent 
from ground-water sources . Major public water-supply facilities whose average 
daily use exceeds 1 .0 Mgal/d include the following : 

Facility Average water 
name use (Mga-1/d) 

Al c oa W S 11-506 
South Blount County UD 1 .233 
Maryville WS 2 .300 
First UD of Knox County 4 .045 
Knoxville Utilities Board 34 .000 
West - Knox UD 2 .500 
Lenoir City Utility Board 1 .000 
Loudon UD 4 .325 
Sweetwater Board of Public Utilities 1 .000 
Rockwood WS 1 .500 

In all, these systems account for approximately 99 percent of the total water 
withdrawn for public purposes . 

Self-supplied commercial and industrial users use or withdraw about 4 .1 Mgal/d 
with all but slightly over 1 .0 Mgal/d being withdrawn from the Tennessee River 
at river mile 591 .8 . All but 1 .1 Mgal/d of the total self-supplied water use 



Table 48.--County population, employment, and per capita personal income data, 
Upper Tennessee River basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

County 
Population 

1970 1980 

Employment 

1970 1980 

Per capita 
income 1980 

1970 

personal 
dollars 

1980 

, 

Blount 63,744 77,770 19,499 22,378 $6,507 $7,801 

Knox 276,293 319,694 112,088 155,553 6,887 8,357 

Loudon 24,266 28,553 6,516 7,335 5,412 7,156 

Monroe 23,475 28,700 6,043 6,561 4,817 5,126 

Roane 38,881 48,425 11,313 11,006 5,310 5,848 

Total 426,659 503,142 155,459 202,833 - -
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Figure 36--Explanation 

Site No . Fac ilityname 

1 Al coa WS 
2 Calderwood Village WS 
3 Maryville WS 
4 Walland WS 
5 First UD o f Knox County 

6 Knoxville Utilities Board 
7 West - Knox UD 
8 Lenoir City Utility Board 
9 Dixie Lee UD 
10 Loudon UD 

11 Piney UD 
12 Sweetwater Board of Public Utilities 
13 Te llico Area Services System 
14 Tellico Plains WS 
15 Spring City WS 

16 Kingston WS 
17 Rockwood WS 

occurs at Union Carbide, Films Packaging Division, in Loudon. Consumptive 
water use by these large, self-supplied commercial and industrial users equals 
about 0 .2 Mga l /d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial water users in the Upper Tennessee River basin. Note, these are not 
listed in order of frequency of occurrence or overall severity . 

Inadequate storage and limited pumping and line capacities . (2)
Pressure losses at higher elevations . (1) 
Extensive water losses due to leaking mains and distribution lines . (1) 
Some turbidity after periods of intense rainfall . (2) 

Water Supply Adequacy Analysis 

The Tennessee part of the Upper Tennessee River basin covers approximately 
2,148 mil or about 1,375,000 acres o f land and water area . This basin's 
surface- and ground-water resources are amply supplied by abundant rainfall 
whose long-term (1941-70) average above McGhee on the Little Tennessee River is 
59 .90 inches . Average annual runoff ranges from 20 to 24 inches in the area 
between Knoxville and Watts Bar Dam to 32 to 38 inches in the eastern part of 
the basin along the Tennessee-North Carolina State line . The months of August, 
September, and October are usually the driest with July and March being the 
wettest months . 
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Figure 36 .--Public water-supply facilities, Upper Tennessee River basin . 
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Figure 37--Explanation 

Site No . Facili ty name 

1 Candora Marble Co . (Knoxville) 
2 East Tennessee Packing Co . (Knoxville) 
3 Southern Cast Stone Co ., Inc . (Knoxville) 
4 Greenback Industries, Inc . (Greenback) 
5 Union Carbide Corp ., Films Packaging 

Division (Loudo n) 

Total present water use or withdrawal for public and large, self-supplied
commercial and industrial purposes in the Upper Tennessee River basin equals
approximately 69.2 Mgal/d . Of this amount, about 64.2 Mgal/d are used by 
public water systems with 62 .5 Mgal/d or 97 percent being withdrawn from 
surface-water sources and 1 .7 Mgal/d or 3 percent from ground-water sources . 
Large, self-supplied users use about 4 .1 Mgal/d with all but about 1 .0 Mgal/d
being withdrawn from the Tennessee River at river mile 591 .8 . All but 1 .1 
Mga l/d of the total self-supplied water use occurs at Union Carbide, Films 
Packaging Division, in Loudon. Consumptive water use by large, self-supplied
commercial and industrial users equals about 0 .2 Mgal/d . 

While some public water-supply systems and a few self-supplied industries 
utilize springs and wells for their water supply, most of the basin's public
and self-supplied users are served via surface-water resources . The ready
availability of large quantities of surface water in contrast to the uncer
tainty of the underlying strata to supply large quantities of ground water is 
the reason most public and self-supplied users in the basin are utilizing 
surface-water resources . However, in favorable well locations selected by
trained groundwater hydrologists, test wells intersecting solution cavities 
in carbonate bedrock generally could be expected to have a dependable, long-
term yield ranging from 0 .080 to 0 .150 Mga l/d . 

Analysis of the public water supply and self-supplied water user inventories 
indicates only a few public systems (Dixie Lee and Loudon UD's and Spring City
WS) and self-supplied users (Southern Cast Stone and Greenback Industries)
whose dependable, long-term source capacity for all or part of their water 
supply is less than or nearly equal to their average daily water use . However,
each of these systems and users is also served in part by either a surface-
water source (Tennessee River) or purchased water from another system (Knox
ville and Lenoir City Utility Boards and Tellico Area Services System) whose 
dependable, long-term source capacity is ample to meet the system or user's 
total water demand on an interim basis . All of this basin's public water-
supply systems, with the exception of the Piney UD and Walland WS, that utilize 
ground water as a supply source also receive at least a part of their average
daily water use from a surface-water source or another public system which is 
supplied by a surface-water source . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's water 
resources are subject to contamination from a variety of sources, existing and 
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Figure 37 .--Self -supplied commercial and industrial water users, Upper Tennessee River basin . 



pending Federal, State, and local statutes relative to water-quality protection 
and maintenance or improvement should ensure that current water quality will 
be maintained with little, if any, future degradation of the basin's water 
resources . Potential sources of contamination include (1) leachate from 
municipal and industrial water disposal facilities and septic tank systems ; 
(2) agricultural pollution from fertilizers, pesticides and herbicides, and 
livestock wastes ; and (3) runoff from surface mine lands and quarries . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate ground-water supplies, 
observation-well data indicate there are no long-term, regional water table 
declines . Periodic local problems associated with a decline in an area's water 
table are caused by excessive withdrawals . To alleviate this problem, optimum 
ground-water withdrawal rates should b e determined during the initial test 
pumping of the source . 
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TENNESSEE RIVER WESTERN VALLEY BASIN 

Basin Descriptio n 

The Tennessee River Western Valley basin encompasses 3,664 mil of land and 
water area in Tennessee and consists of all or parts of the following tributary 
basins as delineated by the U .S . Geological Survey and Tennessee Department of 
Water Management in 1982. 

Tributary Tennessee 
basin No . Basin drainage area 
(fig . 38) description (square miles) 

29 Tennessee River east-side minor 241 
tributaries from Pickwick Landing Dam 
to just below Horse Creek . 

30 Tennessee River west-side minor 612 
tributaries from Pickwick Landing Dam 
to just above Beech River. 

31 Tennessee River east-side minor 534 
tributaries from below Horse Creek 
to below Cypress Creek. 

32 Beech River 302 

33A Birdsong Creek 93 

33B Tennessee River west-side minor tribu- 210 
taries from below the Beech River to 
below Birdsong Creek . 

33C Tennessee River east-side minor tribu- 175 
taries upstream from the Duck River . 

3 3D Tennessee River small east-side minor 4 
tributaries area downstream from the 
Duck River . 

36A Tennessee River west-side minor tribu- 176 
taries from below Birdsong Creek to 
just above the Big Sandy River. 

3 6B Tennessee River east-side minor tribu- 470 
taries from below Birdsong Creek to 
the Tennessee-Kentucky State line . 

3 7 Big Sandy River 629 

45A Tennessee River west-side minor tribu- 40 
taries including the Blood River and 
tributaries from the Big Sandy River to 
the Tennessee-Kentucky State line . 
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Tributary Tennessee 
basin No . Basin drainage area 
(fib . 38) description (square miles) 

45B Tennessee River west-side minor tribu 16 
taries including the Clarks River and 
tributaries from the Big Sandy River to 
to the Tennessee-Kentucky State line . 

Tennessee River west-side minor trio u46 16 
taries from Pickwick Landing Dam to the 
Tennessee-Alabama State line . 

50 Tennessee River north-side minor tribu- 146 
taries from Pickwick Landing Dam to the 
Tennessee-Alabama State line . 

Essentially, this basin encompasses all or major parts of Benton, Decatur, 
Hardin, Henderson, Henry, Houston, Humphreys, Perry, and Wayne Counties and 
minor parts of Carroll, Chester, and McNairy Counties . A map of the west-
central Tennessee part of the basin which highlights the Tennessee River 
Western Valley basin is shown in figure 38 . 

To-p o gr a phy 

The Tennessee River in west Tennessee flows northward across the entire State 
for approximately 110 miles . While the sides of the river valley are dissected 
by many small tributaries, the Tennessee Valley itself is up to 20 miles in 
width. The Valley's flood plain ranges in width from 3 .5 miles in Ha rdin 
County to only 1 .5 miles in Houston and Benton Counties . Among the major 
streams and tributaries draining this basin are the Beech and Big Sandy Rivers 
plus Big, Birdsong, Cedar, Crooked, Cypress, Grassy, Hardin, Horse, Hurricane, 
Indian, Lick, Little Richland, Owl, Rushing, Snake, Standing Rock, Turkey, West 
Sandy, and White Oak Creeks . Throughout this part of the basin, the average 
stream slope is approximately 0 .35 f t/mi . Watershed elevations in this area 
range from about 400 to 600 feet above sea level . 

Horology 

Surface Water 

Surface- and ground-water resources in this part of the basin are fed by ample 
rainfall whose long-term (1941-70) average equals 52 .01 inches . From 1970-79, 
the 10-year average precipitation equaled 58 .81 inches with a low of 47 .57 
inches in 1978 and a high of 68 .48 inches in 1973 . A summary of average pre
cipitation data for the basin's watershed subdivisions during the period from 
1970 to 1979 is presented in table 49 . Annual 1979 and long-term (1941-70) 
precipitation data for selected TVA and NWS rainfall stations in the Tennessee 
River Western Valley basin are presented in table 50 . 

The months of August, September, and October are usually the driest with the 
average rainfall ranging from 2 .57 to 3 .54 inches . During the remainder of 



����������
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Figure 38 .--Tennessee River Western Valley basin . 
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Table 49.--Precipitation data by watershed subdivision for the period 1970-79, 
Tennessee River Western Valley basin 

Precipitation (inches) 

Watershed description High - - Year - - Low - - Year 10-year average 

Tennessee River from the 71 .50 1979 44 .30 1976 55 .14 
Tennessee-Kentucky State line 
to New Johnsonville . 

Tennessee River from New 74.00 1979 45 .10 1976 59.85 
Johnsonville to the Pickwick 
Landing Dam. 

Tennessee River from Pickwick 70 .20 1979 46.60 1976 59.52 
Landing Dam to the Tennessee-
Alabama State line . 



Table 50 .--Precipitation data for 1979 and for the period 1941-70 for selected rainfall stations, 
Tennessee River Western Valley basin 

Elevation 1979 Long-term annual 

Station location Station owner 
above sea level 

(feet) 
Period of 

record (years) 
Precipitation 

(inches) 
precipitation 

(inches) 

Buchanan TVA 435 40 69.63 48.81 
Springville TVA 380 65 73 .41 48 .55 
Paris TVA 475 43 74.40 48.85 
Wildersville TVA 480 64 79 .00 52 .90 
Cavvia TVA 602 26 86.30 47.85 
Cuba Landing TVA 425 44 77 .41 46 .80 
Center Ridge Church TVA 545 27 77.70 51 .75 
Lexington NWS 540 17 73 .70 51 .76 
Chesterfield TVA 455 27 72.60 51 .49 
Natchez Trace TVA ' 490 27 81 .99 51 .78 
Corinth Church TVA 470 27 73.83 50 .99 
Scotts Hill TVA 510 27 76 .26 53 .56 
Perryville TVA 390 84 70 .91 50 .65 
Reagan TVA 570 58 76 .30 48 .98 
Olivehill TVA 545 19 70 .45 55.96 
Pollards Mill TVA 615 12 74 .96 59 .52 
Pickwick Landing Dam TVA 479 45 67.69 48.55 
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the year, average rainfall ranges from 4 .05 to 5 .72 inches with March having 
the greatest rainfall . More specifically, in the Tennessee River Western 
Valley basin, analysis of long-term precipitation records for the period 1941 
to 1970 for selected rainfall stations at Springville, Perryville, and Pickwick 
Landing Dam indicates that the driest months of the year normally are August, 
September, and October with precipitation ranging from 2 .42 to 3 .61 inches . 
During the rest of the year, precipitation ranges from 3 .73 to 5 .60 inches . 
January, February, and March are the wettest months . 

Average annual runoff in this basin usually ranges from 19 to 24 inches as one 
moves from north to south . Average discharge data for selected hydrologic data 
stations in the Tennessee River Western Valley River basin are contained in 
table 51 . Most of this runoff occurs during the winter and spring months . 

Major Reservoirs 

Major reservoirs located in the Tennessee River Western Valley basin and their 
storage in acre-feet at normal minimum pool are Kentucky Reservoir (2,121,000) 
and Pickwick Reservoir (688,000) . Note, major parts of both of these reser
voirs are located in the States of Kentucky and Alabama, respectively . Wilson 
Reservoir (587,000) which is located on the Tennessee River in north Alabama 
also has a significant impact on streamflow in the Tennessee River above Pick-
wick Landing Dam . Detailed information describing the location and operation 
pattern of Pickwick Landing and Wilson Reservoirs follows : 

Pickwick Reservoir 

Location and drainage area . --Pickwick Reservoir is formed by Pickwick 
Landing Dam which is located on the Tennessee River at river mile 206 .7 in 
Ha rd in County . Pickwick Landing Dam controls 32,820 m i2 o f drainage area . 

Reference period .--1960-81 . 

Reservoir discharge (minimum daily average flow) . --Through the reference 
period, the minimum daily average discharge from Pickwick Landing Dam ranged 
from a low of about 5,200 ft3 /s (3,360 Mgal/d) in 1976 to a high of about 
2 6, 900 f t3 /s ( 17, 3 86 Mgal/d) i n 19 79 . The average, 1-day minimum discharge 
during the reference period was about 13, 186 f t3 /s (8,522 Mgal/d) . 

Average - number of days of zero flow . --None . 

Existing agreements regarding reservoir releases . --Pickwick Landing Dam is 
operated to provide adequate releases to maintain a minimum tailwater elevation 
of 355 feet above sea level for navigation purposes . This requires substantial 
releases, particularly when Kentucky Reservoir is drawn down to its winter pool 
level elevation of 354 feet above sea level . 

Wilson Reservoir 

Location and drainage area . --Wilson Reservoir is formed by Wilson Dam which 
is located on the Tennessee River at river mile 259 .4 in Colbert and Lauderdale 
Counties in North Alabama . Wilson Dam controls 30,750 mil of drainage area . 

208




Table 51 .--Average discharge data for selected hydrologic data stations, 
Tennessee River Western Valley basin 

Station name Drainage 
Period 
of 

Average discharge 
Cubic feet 

and 
location (county) 

River 
mile 

area 
(square miles) 

record 
(years) 

Cubic feet 
per second 

Inches 
per year 

per second 
her square mile 

Tennessee River at 189 .9 33,140 50 55,311 - 1 .67 
Savannah (Hardin) . 

Trace Creek upstream 4 .2 31 .9 17 54.2 23.07 1 .70 
from Denver (Humphreys) . 

Big Sandy River at 31 .6 205 51 295 . 19 .54 1 .44 
Bruceton (Carroll) . 
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Reference period . --1960-81 . 

Reservoir discharge (minimum daily average flow) . -Minimum daily average 
discharge from Wilson Dam during the reference period ranged from a low of 
about 100 ft3 /s (64.6 Mgal/d) in 1969 to a high o f about 20,400 f t3 /s 
(13, 184 .9 Mga l/d) in 1979 . The average, 1-day minimum discharge during the 
period o f record was about 11,881 f t3 /s (7,678.9 Mgal/d) . 

Average number of days o f- z ero flow . --None . 

Existing agreements regardii% reservoir releases . --None . 

Kentu cky Re servoir 

Kentucky Reservoir is formed by Kentucky Dam which is located on the Tennessee 
River at river mile 22 .4 in Marshall and Livingston Counties in Kentucky and 
controls a total of 40,200 mil of drainage area . When low elevations occur 
on the Ohio River, TVA operates Kentucky Dam to provide a continuous minimum 
flow to maintain tailwater elevations of not less then 300 feet . 

Ground Water 

Ground-water availability in the western valley of the Tennessee River in 
Tennessee is difficult to assess because the valley is underlain by both con
solidated and unconsolidated sediments, some rock formations vary in thickness 
or are absent entirely, there are abrupt changes in the composition of uncon
solidated sediments from sand to clay as one moves southward, and there are 
changes in the character of the regolith . No other subbasin of the Tennessee 
River in the State exhibits this variety o f differences in regard to the occur
rence of ground water . Because of this fact it would be prudent to obtain 
geologic advice prior to any search for ground water in this area in quantities 
exceeding that required for domestic use . Ground water availability will be 
discussed on the basis of occurrence in generally defined areas . 

The Highland Rim physiographic province and (or) its spurs and outlying rem
nants occur in all areas o f the Tennessee River's western valley in Tennessee 
with the exception of some areas in the western part . The regolith or blanket 
of clay, chert blocks and fragments, siliceous silt, and some sand of this old 
erosion surface is commonly 100 feet or more in thickness, particularly east of 
the Tennessee River. Water-bearing zones capable of furnishing enough water 
for domestic purposes (5 to 15 gal/min) are common in the regolith. However, 
their occurrence is erratic and their locations cannot be predicted with cer
tainty . In areas where the regolith is primarily residuum from the weathering 
of the Fort Payne Formation, permeable bedded chert may be encountered at or 
near the top of unweathered rock . This zone is sometimes capable of yielding 
up to 100 gallons of water per minute . In areas where the regolith is composed 
primarily of residual chert and clay derived from rock formations younger than 
the Fort Payne Formation, it yields little or no water . Dug wells in these 
areas are used as cisterns . Ground water occurs in cracks in the rocks under
lying the Highland Rim regolith . These cracks have been enlarged by the 
dissolving action of percolating ground water. The largest solution channels 
usually occur within the first 100 feet below the top of fresh rock . These 
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cracks become narrower with depth and are generally nonexistent below 300 
feet . Chances of encountering highly mineralized water containing considerable 
amounts of hydrogen sulfide increase with depth . Water quality is usually good 
but may be acidic . 

The Highland Rim is underlain at various depths by the Chattanooga Shale . The 
Chattanooga is a carbonaceous black shale which, when present, acts as an 
impervious barrier to the downwara migration of ground water . This shale is 
present over large areas of the western valley of the Tennessee River . Elowever 
in a number of places, it is very thin or absent . Its impervious nature causes 
its top to be a prominent spring horizon wherever it crops out along the valley 
walls . These springs issuing from the overlying limestone are often relatively 
large, yielding as much as 1,000 gal/min, particularly during the rainy season . 
The yields of these springs fluctuate seasonally but, because of the Highland 
Rim regolith's ability to store large quantities of water, they do not decrease 
in flow as much as most limestone springs, particularly as much as those on the 
floor of the valleys . The quality of water from these springs is good . Due 
to the impervious character of the Chattanooga Shale, almost all of the wells 
encountering water-filled openings beneath the shale yield water too highly 
mineralized to be economically treated . Consequently, it is advisable not to 
drill below the top of the shale . Possible exceptions to this are areas where 
the shale is directly underlain by the Camden and Harriman Cherts, is very 
thin, or exists only as slump blocks in the residuum . 

Another occurrence of ground water is in chert gravel . There are two types of 
gravel occurrences of different ages other than recent alluvium . The older is 
the Tuscaloosa Formation consisting primarily of unconsolidated sub-rounded 
pebbles and gravel, reaching a maximum diameter of 6 inches, with small amounts 
of sand and clay . This gravel is present in rather large areas in southern 
Wayne and Hardin Counties . Because of erosion it exists only in isolated 
patches north of these counties, but caps the dividing ridge between the Cum
berland and Tennessee Rivers in Stewart County . This formation is moderately 
permeable . Ground w ater moves vertically to the water table and then laterally 
toward the discharge areas near streams or moderately large springs . Because 
the pore spaces in the sand and gravel are partially clogged and cemented by 
iron precipitating from solution, water in amounts greater than that sufficient 
for domestic use is not often available to wells unless a perched water table 
condition is encountered . The younger gravel deposits are remnants of high 
level terrace gravel deposited b y the Tennessee River and its tributaries at 
different levels . These deposits are present from place to place throughout 
the western valley . The ground-water characteristics of this gravel are 
similiar to those of the Tuscaloosa . Water from both is relatively soft, 
being reasonably low in dissolved solids . 

Extensive alluvial deposits occur on the flood plains of the Tennessee and 
Buffalo Rivers and their tributaries . These deposits of gravel, sand, and 
silty clay are moderately permeable and furnish domestic supplies to wells dug 
to the water levels of the streams. Larger yields can be obtained by increas
ing the diameter of the well . 

Ground water occurs in three formations of different ages beneath the horizon 
of the Chattanooga Shale . These formations are the Camden Chert, Harriman 
Chert, and Decaturville Chert . The rock units essentially consist of bedded 
chert resulting from almost complete removal of the lime content of siliceous 



limestones . The Camden Chert is underlain by the Harriman Chert . Because 
these two formations are lithologically similar, they can be treated as one 
unit . The Camden-Harriman crops out in Benton, northern Decatur, and eastern 
Perry Counties . It also appears in a few places along the west side of the Big 
Sandy River in Henry County . Due to local variations in lithology, the unit 
varies in thickness from about 100 feet to a feather-edge . The chert is hard 
and flint-like resembling novaculite . The relatively thin beds are extremely 
fractured and are permeable as a result . This unit furnishes water to numerous 
springs in the outcrop area and to dug and drilled wells . Wells generally 
yield domestic supplies, but yields of 100 to 300 gal/min have been reported . 
Water quality ranges from soft to hard, probably due to the degree of removal 
of the lime content by leaching . Turbidity may be a problem in the larger 
yield wells due to thin clay layers . Hydrogen sulfide may be encountered at 
depths of 200 feet or more . The Decaturville Chert lies below the Camden-
Harriman and is much thinner. It crops out as far north as southern Benton 
County, Hardin County to the south, and is widely distributed over Decatur 
County . However, it may be locally absent due to erosion. It is thin-bedded 
and porous, furnishing moderate quantities of water of a quality similar to 
the Camden-Ha rriman . 

Two different units of unconsolidated sand occur in the western valley . The 
older Eutaw Formation caps the tops of ridges and hills in Hardin County on 
the south on the eastern side of the Tennessee River . On the western side of 
the river it underlies the higher elevations in Hardin County and is present 
along the eastern boundary of McNairy and Henderson Counties . It continues 
northward, occupying the western half of Decatur County and its outcrop area 
continually decreases in width northward through central Benton to eastern 
Henry County . The Eutaw Formation consists of alternating layers of sand and 
clay . In relatively short distances, the sand grades into a sandy clay, silty 
clay, or clay . In some places, the clay layers thicken laterally into lenses 
several feet in thickness . The clay units are essentially nonwater-bearing, 
however, the sand units are fair water-bearing zones . The Eutaw can furnish 
ample water for domestic or farm use, but it may be difficult to develop wells 
supplying more than 300 gal/min. The quality of water varies in amount and 
character of dissolved solids, but is generally soft and acceptable . It is 
sometimes high in iron and may require aeration . 

The other unit of unconsolidated sand present in the western valley is the 
McNairy Sand . It occurs at a higher horizon than the Eutaw and, where present, 
is separated from the Eutaw by nonwater-bearing beds of clay . The McNairy 
occurs along the western edge of the western valley from south to north and 
thins northward . As it dips westward at a rate of approximately 30 feet to 
the mile, it underlies all younger formations to the west . Even though the 
McNairy contains thin layers of clay and locally thick clay lenses, it is a 
good aquifer yielding from about 200 to 350 gal/min . The water is soft, but 
commonly contains enough carbon dioxide and iron to require aeration . 

Much of the topographically lower part of the western valley is underlain by 
Paleozoic limestones and shales, often interbedded with limestone . Ground 
water occurs in cracks that have been enlarged to varying degrees by solution . 
Wells in these rocks generally do not yield more than 50 gal/min. Turbidity, 
iron, and hydrogen sulfide are often a problem . Most of the wells are probably 
no more than 150 to 200 feet in depth . It is not advisable to drill deeper 
than 300 feet . 
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Because of the geologic complexity of the western valley of the Tennessee River 
in Tennessee and lack of ground-water data, potential groundwater supplies 
cannot be accurately assessed a t this time . 

Demography 

Historical (1970) and recent (1980) population (U .S . Department of Commerce, 
1982), total wage and salary employment including both full- and part-time 
workers, and per capita personal income data for the county boundary approxi
mation of the Tennessee River Western Valley basin are presented in table 52 . 
Counties included in this approximation are Benton, Decatur, Hardin, Henderson, 
Henry, Houston, Humphreys, and Wayne . Principal urban and metropolitan centers 
in the basin and their 1980 census population are Camden (3,279) , Lexington 
(5 ,93 4) , Paris (10 , 72 8) , and Savannah (6,992) . 

Public - and Self-Supplied Commercial and Industrial Water Users 

Currently, there are a total of 24 public water-supply facilities and 9 large, 
self-supplied commercial and industrial water users whose use exceeds 0 .1 
Mga l/d in the Tennessee part of the Tennessee River Western Valley basin. 
Detailed inventories containing pertinent information and data relative to each 
community or self-supplied user's source of water, average daily water use, 
source capacity, population served, treatment plant and storage capacities, and 
water-supply shortage problems are found in tables 25 and 26 of appendix I, 
respectively . Total water use or withdrawal at the present time for public 
and large, self-supplied commercial and industrial purposes in the Tennessee 
River Western Valley basin amounts to approximately 100 .4 Mgal/d . The general 
location and water-supply source of all public and large, self-supplied commer
cial and industrial water users inventoried in the Tennessee River Western 
Valley basin are depicted in figures 39 and 40, respectively . 

Public water systems currently serve about 85,000 people or 63 percent of the 
basin's 1980 population . Average daily water use for public purposes equals 
about 9 .1 Mgal/d, of which approximately 4 .4 Mgal/d or 48 percent is withdrawn 
from surface-water sources and 4 .7 Mga l/d or 52 percent from ground--water 
sources . Major public water-supply facilities whose average daily use exceeds 
1 .0 Mgal/d include the following : 

Facility Average water 
name use (M a l/d) 

Savannah Public Utilities Department 1 .400 
Lexington WS 1 .600 
Paris Board of Public Utilities 2 .000 

These three systems combined account for about 55 percent of the basin's total 
water use for public purposes . 

Self-supplied commercial and industrial water users presently withdraw about 
91 .3 Mgal/d . Of this amount, about 90 .7 Mgal/d or 99 percent is withdrawn 
from surface-water sources, primarily the Tennessee River, and 0 .6 Mgal/d or 1 
percent from ground-water sources . The basin's principal self-supplied water 



Table 52.--County population, employment, and per capita personal income data, 
Tennessee River Western Valley basin 

[Per capita income based on 1970 income converted to 1980 dollars] 

Per capita personal 
Population- _- Employment - income 1980 dollars 

County 
1970 1980 1970 1980 1970 

Benton 12,126 14,901 2,188 3,489 $5,365 $6,676 

Decatur 9,457 10,857 3,454 3,947 5,127 5,696 

Hardin 18,212 22,280 4,611 6,716 4,542 6,037 

Henderson 17,360 21,390 4,625 5,775 5,244 5,621 

Henry 23,749 28,656 7,728 12,006 5,662 7,212 

Houston 5,853 6,871 1,097 1,490 5,565 6,394 

Humphreys 13,560 15,957 4,787 6,997 5,596 7,205 

Wayne 12,365 13,946 3,776 2,904 4,643 5,291 

Total 112,682 134,858 32,266 43,324 - 

1980 



users include Hardy Sand Co . (8 .8 Mgal/d) in Benton County, Tennessee River 
Pulp and Paper Co . (19 .5 Mga l/d) in Hardin County, and Consolidated Aluminum 
Corp . (6 .0 Mgal/d) and E . I . DuPont and Co ., Inc . (52 .5 Mgal/d) in Humphreys 
County . Total consumptive water use for large, self-supplied commercial and 
industrial water users in the basin averaged slightly over 2 .3 Mgal/d . 

Summarized below is a list of the specific water-supply problems now being 
experienced by individual communities and self-supplied commercial and indus
trial water users in the Tennessee River Western Valley basin . The number in 
parentheses following each identified problem indicates the number of communi
ties and (or) self-supplied water users who are now or have experienced this 
problem in the past . Note, these problems are not listed in order of frequency 
of occurrence or overall severity . 

Occasional turbidity following heavy rains . (4) 
Inadequate storage capacity . (3) 

e Periodic clogging of the water intake pumps due to excessive accumulations of 
leaves and mud . (1) 
Serious water leaks due to faulty mains and distribution lines . (1) 
Occasional water shortages . (1) 

Water-Supply Adequacy Analysis 

Total land and water area encompassed in the Tennessee River Western Valley 
basin area equals 3,664 mil or 2,345,000 acres . The basin's surface- and 
ground-water resources are replenished by plentiful rainfall whose long-term 
(1941-70) average equals 52 .01 inches . Average annual runoff across the basin 
varies from 19 to 24 inches as one moves southward through the basin . Nor
mally, the driest months of the year are August, September, and October with 
the highest rainfall occurring during January, February, and March . 

Total water withdrawal or use for public and self-supplied water users in the 
Tennessee River Western Valley basin equals about 100 .4 Mgal/d . Of this 
amount, water use for public purposes equals 9 .1 Mgal/d of which 4 .4 Mgal/d or 
48 percent are withdrawn from surface-water sources and 4 .7 Mgal/d or 52 
percent from ground-water sources . Self-supplied commercial and industrial 
water use equals 91 .3 Mgal/d of which 90 .7 Mgal/d or 99 percent is withdrawn 
from surface-water sources and 0 .6 Mgal/d or 1 percent from ground-water 
resources . Major self-supplied industrial water users include Hardy Sand Co . 
(8-8 Mgal/d) in Benton County, Tennessee River Pulp and Paper Co . (19 .5 Mgal/d ) 
in Hardin County, and Consolidated Aluminum Corp . (6 .0 Mgal/d) and E . I . DuPont 
De Nemours and Co . (52.5 Mgal/d) in Humphreys County . Consumptive water use by 
large, self-supplied commercial and industrial water users equals slightly more 
than 2 .3 Mgal/d . 

While most of this basin's public systems and self-supplied water users are 
utilizing surface- and ground-water sources whose source capacity comfortably 
exceeds their average daily use, a number of communities and self-supplied 
commercial and industrial facilities are utilizing surface- and ground-water 
resources whose long-term, dependable source capacity is unknown. Specific 
communities involved include Bruceton and Clarksburg in Carroll County, Puryear 
and the West Tennessee Water Co . i n Henry County, Michie in McNairy County, and 
Collinwood in Wayne County . All of these communities are currently served by 
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Figure 39--Explanation 

�Facility nameSit e No .

1 Big Sandy WS 
2 Camden WD 
3 Bruceton WS 
4 Clarksburg UD 
5 Hollow Rock WS 

6 Parsons WS 
7 First UD of Hardin County 
8 Saltillo UD 
9 Savannah Public Utilities Department 

10 Lexington WS 

11 Sardis WS 
12 Henry County Water Co . 
13 Paris Board of Public Utilities 
14 Puryear WS 
15 West Tennessee Water Co . 

16 New Johnsonville WS 
17 Adamsville WS 
18 Michie WD 
19 Clifton WD 
20 Collinwood WD 

ground-water sources and are characterized by average uses ranging from 0 .089 
to 0 .350 Mgal/d . While none of these communities are currently experiencing 
any water-supply, quantity-related problems ; i t is conceivable that they might 
experience such shortages in the event of a severe and extended drought . 
Recognizing that much o f the Tennessee River Western Valley basin is underlain 
by unconsolidated sediments (sand) which commonly yield from 0 .100 to 0 .200 
Mgal/d o f generally good-quality water, i t would be more cost effective for 
these communities to supplement their existing supplies from ground-water 
resources requiring no treatment other than aeration rather than surface-water 
sources requiring both treatment and filtration . 

Self-supplied water users dependent on water supplies o f unknown capacity 
include Hardy Sand Co . i n Benton County and H . C . Spinks Clay, Southern Clay, 
and Tennessee Asphalt Companies in Henry County . Average daily water use for 
these users ranges from 0 .252 to 0 .610 Mgal/d with the exception of Hard .y Sand 
Co . whose daily use i s 8 .772 Mgal/d . While only Hardy Sand Co . i s reporting 
any water-supply shortages at the present time, both Hardy Sand and Tennessee 
Asphalt Companies are characterized by a relatively large daily water use, 
particularly Hardy Sand Co . These companies are dependent, for the most part, 
on surface-water streams of unknown capacity and ponds whose estimated avail
able storage could only meet their companies' daily water demands for a very 
limited time . Both companies could expect t o face serious water-supply short
ages in the event of an extended drought and the need to supplement existing 
water supplies from nearby public water-supply systems or a combination of 
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Figure 39 .--Public water-supply facilities, Tennessee 
River Western Valley basin . 
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Figure 40--Explanation 

Site No . Facilit y name 

1 Hardy Sand Co . (Camden) 
2 Tennessee River Pulp and Paper Co . (Counce) 
3 H. C . Spinks Clay Co ., Inc . (Paris) 
4 Southern Clay, Inc . (Paris) 
5 Tennessee Asphalt Co . (Buchanan) 

6 Consolidated Aluminum Corp . (Waverly) 
7 E . I . DuPont De Nemours and Co ., Inc 

(New Johnsonville) 
8 Foote Mineral Co . (New Johnsonville) 
9 Inland Container Corp . (New Johnsonvi l l e) 

surface- (Tennessee River) and ground-water sources . If necessary, both H . C . 
Spinks and Southern Clay Companies could probably supplement their existing 
supply through purchases from the Paris Board of Public Utilities or the 
development of additional ground-water supplies . 

Water systems which are currently utilizing surface- and (or) ground-water 
resources which are inadequate or of unknown capacity should consider explor
ing the availability of alternative, cost-effective water-supply sources to 
augment or meet their future water needs if necessary . While the basin's water 
resources are subject to contamination from a variety of sources, existing and 
pending Federal, State, and local statutes relative to water -quality protection 
and maintenance or improvement should ensure that current water quality will 
be maintained with little, if any, future degradation of the basin's water 
resources . Potential sources of contamination include (1) leachate from 
municipal and industrial water disposal facilities and septic tank systems ; 
(2) agricultural pollution from fertilizers, pesticides and herbicides, and 
livestock wastes ; and (3) urban runoff . 

Although there are periods of extended drought which cause seasonal water table 
declines and periodic local problems with adequate groundwater supplies, 
observation-well data indicate there are no long-term, regional water table 
declines . Periodic local problems associated with a decline in an areas's 
water table are caused by excessive withdrawals and inadequate spacing of 
production wells . To alleviate this problem, adequate well spacing should be 
considered prior to test drilling and optimum ground-water withdrawal rates 
should be determined during the initial test pumping of the source . 
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Figure 40 .--Self -supplied commercial and industrial 
water users, Tennessee Western Valley basin . 
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POTENTIAL IMPACTS OF DROUGHT-RELATED WATER-SUPPLY PROBLEMS 

The basic cause of drought-related water shortages is a deficiency in 
precipitation . However, the overall effect or impact of drought on an area 
will vary from place to place due to the unequal and irregular distribution of 
rainfall ; topographic and soil differences ; erratic distribution of drainage 
features ; and weather conditions, particularly temperature and wind velocity . 
In some cases, man's erratic development, alteration, and misuse of natural 
resources will significantly affect the extent and severity of the drought . 

While precipitation deficiences and irregularities as well as incomplete or 
unwise use and development of existing natural resources are the principal 
causes of drought-related water-supply shortages, there are a number of other 
water-related problems and issues which have the potential for exacerbating or 
worsening existing water-supply shortages and increasing the likelihood of 
additional water-supply shortages, particularly during times of severe and (or)
extended drought . Included among these problems and issues are conflict and 
competition between diverse water uses for a limited, finite water supply ; 
financial constraints ; institutional issues, and so forth . More detailed back
ground information describing these and other water-related problems and issues 
which have the potential either for increasing the severity of existing water-
supply shortages or accelerating the time when other communities and self-
supplied water users will experience similar supply shortages is provided in 
Appendix II . 

Even though drought seems to be a cyclical phenomenon, there is no precise way
of forecasting its occurrence because so little is understood about the inter
action of those weather factors which influence future weather conditions . 
Other factors or considerations which preclude the forecasting of drought
conditions with any degree of certainty include changing climatic conditions, 
natural events, and technological developments which in many instances are 
capable of and do alter some of the factors which influence our weather 
conditions . 

Normally, drought impact is the greatest in those areas not supplied by major 
water-supply projects . While many public water systems and self-supplied 
users in Tennessee receive their water from major reservoirs or from major 
Tennessee rivers, a good many are dependent on small, intermittent streams or 
ground-water sources whose long-term, dependable source capacity is less than 
or nearly equal to the community or self-supplied users average daily use . 
Many of these communities and users could face serious water-supply shortages
during severe and extended drought conditions . In addition, the limited source 
capacity could seriously limit the attractiveness of these communities as 
potential sites for large water using commercial and industrial facilities 
thereby limiting the community's potential for economic growth and development . 

As might be expected, most of the impacts associated with drought are of a 
negative nature . However, there are also some benefits which can be realized 
from a drought related water-supply shortage . Usually, these benefits accrue 
to only a few people or small segments of the business community . Summarized 
below is a broad, general discussion of the potential economic, environmental,
and social implications of a severe and extended drought on an area.l 



Economic Impacts 

The major drought-related problems for local citizens, commercial and 
industrial facilities, and institutional (city government) entities normally 
consist of a mixture of monetary losses and constant inconveniences . During 
periods of severe and extended drought, these losses can be very high . 

Commercial and industrial operations probably suffer a greater financial loss 
than any other segment of society . Usually, these losses come in the form of 
(1) increased water costs due to rate hikes and (2) the costs of hauling water 
or of putting in additional wells and storage tanks to maintain their existing 
level of operation. However, many businesses such as car washes and laundro
mats as well as some smaller industries may experience even a greater loss of 
income because they could be forced to close or severely curtail their level of 
operation during a serious drought due to the unavailability of water or the 
excessive costs of tapping additional supplies. Not only would businesses and 
industries lose income, but the area's overall economic and social well-being 
would be adversely affected because of plant layoffs and employment cutbacks 
resulting in lower demands for labor, raw materials, transportation, and other 
services provided by secondary or supporting area businesses and industries . 
During a recent drought in Illinois, several businesses such as restaurants 
and beauty shops experienced economic losses because of operational changes to 
reduce water use which in turn resulted in their customers staying at home or 
going elsewhere . 

Institutional problems associated with drought generally manifest themselves 
in terms of maintaining adequate water supplies to maintain normal community 
services such as fire fighting, street washing, and so forth . For example, in 
a small midwest city in Illinois, officials made the decision not to fight any 
major fire during the spring of 1981 because of the lack of water . Another 
drought-related impact noted in this city was the deterioration of the city's 
sewer system . Local hospitals and nursing homes in the city which are heavy 
water users were also impacted adversely because of the need to (1) seek for 
and develop or acquire additional water supplies and (2) plan for the movement 
of patients in the event of an emergency . Throughout this drought, local and 
community officials in Illinois were under a great deal of public pressure to 
act and provide needed services and water supplies . In dealing with these 
shortages, both the city and local officials along with institutional and 
industrial administrators faced increased legal costs in addition to the costs 
of acquiring or developing supplemental water-supply sources . 

The third major loser in a severe drought is always the general public . In 
general, these public losses manifest themselves in the form of (l) increased 
anxiety over extended water-supply shortages, (2) conflict between water 
interest groups, and (3) additional costs for water. A major public impact 
noted in Illinois was the extensive use of (1) costly water conservation 

lBasic resource materials used in preparing this section on drought-
included 
"Drought 

related impacts 
report entitled 

(1) 
in 

the 
Ill

Governor of Illinois' 
inois, An Assessment with 

Drought 
Recom

Task Force 
mendations"

published in March 1977, (2) a document entitled "The 1980-81 Drought in 
Illinois : Causes, Dimensions, and Impacts" which was published by the Illinois 
State Water Survey in 1982 ; and (3) various TVA library and file documents . 



measures and (2) time consuming steps to reuse water . In addition, consumers 
can expect to face increased costs for a wide variety of daily necessities 
such as food and electricity due to reduced agricultural production and crop 
failure, increased utilization of coal-fired and nuclear power generation 
facilities due to reduced hydropower generation, the passing along of increased 
commercial and industrial costs through product price increases, and increased 
institutional costs for local water-related services . 

In addition to the foregoing impacts which are more community-oriented, serious 
and extended drought conditions would pose several additional economic hard
ships on Tennessee residents and business interests . 

Reduced visitation and expenditures by tourists and local residents at 
marinas, boat rentals, bait shops, and other concessionaires due to low 
water (streams and reservoirs) conditions . 
Reduced income for agricultural interests due to crop failures and reduced 
production . 
Decreased water levels in navigable waterways resulting in barges moving at 
less than full capacity thereby greatly increasing the unit cost of trans
portation for Tennessee shippers and barge interests . 
Reduced hydropower generation due to low s treamflows resulting in increased 
power costs to residents and commercial and industrial users . 
Structural foundation problems (cracks and settlement) and occasional failure 
of buildings and other structures during extended drought periods due to the 
extensive desiccation (drying out) of surficial soils . 

e Decreased water levels in wells resulting in increased pumping costs and the 
possible abandonment of some wells . 

While many drought-related impacts are negative in nature, there are some who 
benefit from these periods of drought . Among those who benefit are the con
sulting and engineering firms involved in the search for additional water 
supplies, well drillers, and those involved in the hauling of water to supple
ment existing, but shrinking water supplies . In addition, drought-related 
impacts and publicity may provide the impetus needed to gain approval for 
Federal grants and (or) low interest loans to develop much needed new and (or) 
expanded community water-supply distribution and treatment facilities . 

Environmental ImRacts 

Drought's short- and long-term impacts on environmental resources will, of 
course, depend largely on the length and severity of the drought and its 
impact on the State's water resources . Failure to maintain adequate lake 
levels, instream flows, and waterfowl/wildlife habitat areas could (1) affect 
the quality of future fishing and hunting experiences and (2) require special 
programs for fish stocking and waterfowl/wildlife rehabilitation to restore a 
strong, healthy fishery and waterfowl/wildlife population. Outlined below are 
some of the more specific impacts of serious extended drought conditions on the 
State's water and related land resources . 

During low flow conditions, streams develop low dissolved oxygen and high 
carbon dioxide levels that may become lethal to fish. 



e In small, unregulated streams and small ponds, water levels may decrease to 
the point where stream flows cease entirely and ponds become stagnant 
resulting in the death of fish and other aquatic organisms . 
The reduction or elimination of aquatic vegetation due to drought and declin
ing water levels results in the destruction of valuable habitat areas for 
invertebrate animals, fish, and numerous waterfowl species which could lead 
to the destruction or alteration of individual species populations . 
Reduced water quality during periods of low streamflows, particularly in 
streams receiving municipal and industrial wastes, resulting from a reduction 
of the stream's capacity to assimilate additional wastes . 
Restricted use of available surface-water resources for water-oriented, human 
contact sports such as swimming and water-skiing . 
Increased potential for wildland (grass) and forest fires due to the 
extremely dry vegetation thereby (1) increasing the potential for serious 
erosion and sedimentation problems and (2) reducing the amount of water (pre
cipitation) infiltration into the soil . 
Increased susceptibility of forest trees to damage from insects and disease . 
Degraded aesthetics of lakes and streams with broad expanses of exposed 
shoreline areas due to low streamflows and .lake levels . 
Changed migratory behavior of waterfowl due to the depletion of natural and 
planted waterfowl foods during drought periods . 
Increased public health concerns due to the potential for elevated concen
trations of pollutants in drinking water supplies, particularly in those 
areas served from surface-water sources . 

Social - ImRa cts 

Analysis of published materials describing the recent drought in Illinois 
indicates that the two primary social impacts on the State's residents were 
(1) heightened anxiety levels among the public and (2) conflict between those 
who favored the utilization of water conserving measures and those who did not . 
The setting of mandatory water-use limits also resulted in some conflict, par
ticularly between those who reported on others who "broke the rules" by exceed
ing the water-use limits . 

Another area of influence on human behavior is related to the extra effort and 
work required by residents to get water. The implementation of water con
servation measures to conserve water also required extra effort . These time-
consuming activities took away valuable time from other more routine activ
ities . 

A positive impact was that the drought seemed to draw residents in many 
drought-impacted communities closer together in a spirit of "community togeth
erness" based on the feeling that everyone was suffering and attempting to 
conserve water in a team effort . 



RESPONSES TO DROUGHT CONDITIONS (SOME PROPOSALS)


Most people have two basic beliefs about water. First, water is cheap, and 
second, water is plentiful . Why worry? If water becomes short, most believe 
we can buy our way out of the problem, or in the long run, some new technology 
or source of water will solve the problem . 

These are common beliefs about water, but they run counter to the theme found 
ever more frequently in national popular magazines and scientific journals, 
which frequently contain articles addressing national water problems . A 
common statement found in them is that the water problems of the future will 
surpass the magnitude of the energy problems . 

Nevertheless, with the "cheap and plentiful" perception, most individuals view 
water-supply problems as infrequent, isolated events with some easily attain
able solution . This perception is further fueled by the oft-stated position 
that "Tennessee is a water rich State ." However, increasing concerns have been 
noted by recently completed studies and planning efforts regarding the adequacy 
of existing water resources in Tennessee to meet current and projected needs . 
For example, Tennessee's "Safe Growth Plan" published in January of 1981 notes 
the need to examine carefully the quality and adequacy of Tennessee's water 
resources to meet the State's water demands during the late 1980's . Informa
tion compiled through and reported in the recent Second National Water Assess
ment report entitled "The Nation's Water Resources : 1975-2000" (U .S . Water 
Resources Council, 1978) notes that a number of communities throughout Tennes
see, particularly those along the rim and headwater areas o f the State's major 
river basins, are experiencing periodic water-supply shortages during times of 
drought . 

Basic water-use data and information compiled on public water-supply systems 
and large, self-supplied conunercial and industrial users through this study 
confirmed that some of the State's systems and users are currently experi
encing occasional supply shortages or are utilizing water sources which are 
marginal in terms of their dependable, long-term source capacity . Thus, it 
would appear that concerns regarding the adequacy of present-day water supplies 
to meet current and future needs are well-founded and warrant further, more 
detailed consideration and study by planners and decisionmakers at all levels 
o f government . 

Essentially, there are three basic "truisms" connected with water shortages . 

First, there is no way to escape the reality that a water shortage is basi
cally a local problem . This does not imply that State and Federal govern
ments are unconcerned about water-supply shortages, but rather recognize that 
solutions to those shortages are most commonly found at the local level . 
Second, money alone will not solve the problem of water-supply, quantity-
related shortages . Very simply, the solution is water and water is not 
provided as a result of having access to large amounts of money . While money
is important and necessary, the development of new impoundments and wells is 
of no value if adequate runoff is not available from upstream watersheds to 
fill the impoundments or ground- water aquifers which the new wells can tap . 
Third, conservation is undoubtedly an effective means of solving a water 
shortage . Successful conservation efforts can minimize and often resolve 



short-term water-supply shortages, thereby providing time for planners and 
managers to concentrate on the development of solutions for more serious, 
long-term water-supply shortages . 

Recognizing the validity o f the foregoing "truisms" and the limited, but never
theless real existence of and potential for periodically severe, wide-spread 
water-supply shortages throughout Tennessee, this section attempts to delineate 
some broad, general responses and suggestions for Tennessee decisionmakers at 
the State, substate, and local levels of government to consider and discuss as 
they continue their efforts to meet the challenges of water management in the 
1980's . More specifically, this section will address the following areas : 

The establishment of an . "emergency preparedness program" to respond to and 
deal with critical water-supply, quantity-related shortages . 
Federal, State, and local agencies' responsibilities and roles in addressing 
and resolving identified water-supply, quantity--related problem areas and 
issues . 
The next step or future activities to be undertaken in Tennessee is to focus 
more detailed study on identified water-supply problem areas and begin iden
tifying possible solutions to these problems . 

Basic suggestions and ideas presented on the following pages for each of these 
areas are not intended in any way to restrict or limit the range of alterna
tives and options available to decisionmakers as they conceptualize and promul
gate viable water-related policies and programs for addressing and resolving 
or alleviating, to the extent possible, water-supply, quantity-related problems 
and issues . Rather, these are provided simply as food for thought to stimulate 
discussion and to note specific project and program actions which have proven 
successful elsewhere in dealing with drought-related water-supply shortages . 

EmergencePreparedness Program 

Development and implementation of an "emergency preparedness program" to 
respond to and deal with critical water-supply shortages in a timely and 
orderly manner is not an easy task to undertake . Most Americans assume water 
is available upon demand, inexpensively, and in virtually limitless quantity . 
In light of this widely held misconception, it is essential that individuals 
and communities be made aware of their water-supply problems and encouraged to 
take positive action to solve the problems . Futhermore, it is not enough to 
deal with the emergency shortage alone ; long-term solutions must be developed 
and implemented . 

Emergency preparedness programs generally include three basic responses to 
water-supply shortages : emergency, short-term, and long-term . 

Emergency responses are utilized to meet immediate needs for water. They 
are applicable when a community or self-supplied user has or is about to run 
out o f water. 

s Short-term remedies are appropriate for individuals and self-supplied users 
and communities that are not yet at the crisis stage, but wish to take steps 
to alleviate continuing drought conditions . 
Long-term responses are viewed as relatively permanent solutions to water-
shortage problems and are likely t o require a considerable amount o f time 
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and money to implement . If history is any guide, it can be predicted that 
long-term solutions will be moved to the "back burner" as soon as the immediate 
crisis is over. 

The specific responses and suggestions identified herein for dealing with 
water-supply shortages are intended to create constructive discussion among 
water-related decisionmakers at the State, substate, and local levels of 
government and provide ideas for individual communities and self-supplied 
users' consideration. There is no one remedy that is appropriate for each 
individual water-supply shortage . Each water-supply system has a unique set of 
demands placed upon it . Consequently, each system must select those responses 
or suggestions which are politically feasible and most likely to enable it to 
meet its needs in a cost effective, timely, and orderly manner . 

The first step in analyzing a water-supply shortage is to assess the quantity 
and quality of the existing supply . This should include not only the system's 
usual source of water, but also the availability of any other sources that have 
not been tapped . Once the supply has been evaluated in terms of both quantity 
and quality, the system's needs and priorities should be assessed to determine 
existing water-supply commitments (residential, commercial, industrial, fire 
protection, irrigation, and so forth) . Utilizing this information, it is pos
sible to prepare a supply and demand projection thereby enabling planners and 
water resources managers to develop and implement appropriate remedial measures 
which are both efficient and cost effective . However, the need for planners 
and decisionmakers to give full consideration to both water quantity- and 
quality-related data and information in developing and implementing politi
cally, economically, and environmentally feasible water management programs 
cannot be overemphasized . 

Specific responses and suggestions are presented below for consideration as 
possible elements to be included in any "emergency preparedness program" for 
dealing with serious water-supply shortages . 

Water Conservation 

One effective and inexpensive way to deal with drought is through conservation . 
Conservation is a broad, general term which encompasses within its meaning a 
number of specific actions including public information and education, water-
user ordinances, recycling, water-use rates, repair and maintenance of deteri
orating water-supply systems, and evaporation suppressants . However, conser
vation entails more than specific remedies . Conservation has frequently been 
described as an ethic, but as such it is by no means a universal ethic . To be 
fully effective, water conservation techniques must be understood and accepted 
by the public . 

The first step in conservation involves the steps that can be taken by the 
community and individual water user to make sure that water is not being lost 
through leaks or waste . Secondly, local ordinances restricting certain uses 
of water and increasing water rates can serve as conservation measures if 
voluntary methods fail . When all else fails, rationing should be considered ; 
it is presently being used in several places in California with some degree of 
success . 
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If water is to be conserved, the public must b e convinced of the need to 
conserve . The media is, of course, an important resource in this effort, but 
other avenues should be considered . School systems can teach conservation . 
Citizen's Advisory Committees can be established to get out the message that 
conservation is important . Water distributors can enclose conservation infor
mation with their bills . Citizen groups can be mobilized to go door to door 
with information . Through such groups, water-saving devices could be sold, at 
cost, and installed free of charge . 

Municipalities can encourage water conservation in several ways : 

e Install water meters on all residential services as studies have shown that 
water demands generally are lower in metered areas than in flat-rate areas . 

e Adopt domestic use water pricing structures which encourage wise use of 
water, such as peak demand commodity or inclining commodity rates . 

e Require installation of water-saving fixtures and fittings in new construc
tion and remodeling projects through local plumbing and building codes . 

e Encourage proper irrigation techniques through consumer education . 
e Enforce water use restrictions when shortages arise . Restrict use of water 

for lawn and garden watering, swimming pools, ornamental fountains, and 
drinking fountains during extreme drought period . 
In critical supply situations read meters monthly and restrict consumption 
to 50 gallons per family member per day . 

e Educate customers to the fact that conserving water, besides assuring them 
of a more reliable supply, will save them money on their water and sewer 
bills . 

A special report (Virginia Water Resources Research Center, 1982) noted that 
an analysis of Virginia Beach, Virginia's, response to the 1980-81 drought 
indicates that requests for voluntary reductions in the consumption of water 
and a ban on nonessential uses did not significantly reduce the city's total 
daily consumption of water . However, the establishment of a water-allotment 
(rationing) program with surcharges based on a maximum-use allowance was quite 
effective in reducing water use . 

Virginia Water Resources Research Center (VWRR) research has stressed that the 
success of any conservation program is dependent on (1) the public's perception 
of the program's fairness and (2) a thorough public information and education 
program to inform water users of the droughts' seriousness and delineation of 
water-saving practices . 

Public Information and Education 

A key element in any program for dealing with both short- and long-term, 
drought-related water-supply shortages is a strong and effective public 
information and education program . During drought periods, State and local 
governments must make a concerted effort to (1) demonstrate to the public that 
there is a serious drought, (2) educate the public about the value of water, 
(3) provide information about alternative water conservation measures, and 
(4) enlist popular support both for voluntary water conservation and any 
legislative action required to deal with the drought . 
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To be fully effective, a viable public information and education program should 
utilize a wide variety of methods including the news media, community and civic 
organizations, public schools, and speakers . More specifically, drought-
related information should be provided to the public through a wide variety of 
vehicles including newspaper articles and features ; radio and television talk 
shows and public service announcements ; printed brochures, and information 
letters, for mailout with utility bills ; signs and billboards ; conservation-
oriented courses in the public schools ; citizens meetings and seminars ; and 
presentations by State, local, utility, and university officials who are knowl
edgeable about the drought and ways of coping with drought . Slide shows, film
strips, and films portraying the drought and its seriousness as well as various 
means for conserving water should be an integral part of many of the above . 

One of the most effective means for dealing with long-term, future droughts is 
water use education in the schools . Through the introduction of conservation-
oriented units in the science curriculum o f the elementary grades and extending 
on through high school, young people could be conscientiously educated about 
water and its value, drought and its effects, and ways in which water can be 
conserved . 

Ordinances 

Essentially, two entities - local and State governments - are responsible for 
the wise use and management of the State's water resources . Note, local 
government includes all utility districts, water departments, and so forth . 
While local governments have the primary responsibility for management of 
their water supplies, the State's role is basically a regulatory one which 
entails the definition by State statute of the powers and limitations of local 
governments in managing local water systems . More specifically, these statutes 
define the local administration's jurisdiction, duties, and taxing and bonding 
powers in regard to the establishment and maintenance of an adequate water 
system . Furthermore, modifications or extensions of local water systems must 
be in compliance with the health and safety standards established by the State 
agencies . 

In maintaining water service during a serious and extended drought, local 
governments may need to consider and should have recourse to the implementa
tion o f contingency ordinances designed t o encourage the conservation o f water. 
To facilitate the development of viable, publicly acceptable contingency ordi
nances, communities should reassess their rating (pricing) system for water 
consumption to encourage water conservation by the system's customers . Speci
fic ordinances to be considered for implementation might be the (1) installa
tion of meters in previously unmetered areas and (2) establishment of a reverse 
rate (price) system in which the large consumer of water is charged more than 
the small consumer . 

When the public well-being is endangered by a water shortage, the local govern
ment should have the authority to prohibit nonessential uses of water and 
enforce conservation . The local government should also have a water conserva
tion ordinance that defines the government's emergency powers, type of prohi
bition upon the use of water, restricted uses of water, and exceptions to 
these measures . Specific prohibitions should include the use of water for 
swimming pools, lawns, fountains, and any other use that is declared 



unnecessary or noncritical . Furthermore, the local administration should be 
empowered by the ordinance to close or place restrictions upon a business or 
an industry that uses large quantities of water. However, such restrictions 
should be placed judiciously upon any business or industry effecting the 
public's health and well-being . 

During drought periods, State government will need to work closely with' local 
governments to resolve problems and issues which arise during the implemen
tation of contingency measures . For example, a local community attempting to 
reduce excessive water losses by repairing a badly deteriorated water-supply 
system may find that existing statutory limits on water taxes and bonds do not 
provide adequate revenue for the needed improvements . To resolve problems of 
this nature and others, the State's General Assembly could be of assistance to 
local water resources managers by considering (1) an increase in the taxing and 
bonding power to finance the development of new water systems and repair and 
(or) extension of existing water systems ; (2) the review of existing State 
water law, policy, and agency programs to determine their relevancy to current 
water-use patterns, particularly during times of drought ; and (3) establishment 
of a procedure or mechanism to work with and assist local communities in 
resolving water-supply shortages and ensure that the communities are working 
together against the drought, rather than against each other. 

Alternate Water-Supply Sources 

During a drought, a community or self-supplied water user may find it necessary 
to supplement their original source of water or find a new one . This can be 
accomplished by a variety of methods as described briefly below : 

Temporary Pipeline s . If another source of water is reasonably close, it may 
b e possible to run a temporary pipeline to the treatment plant or the distri
bution system. Ideally, such a source would be a developed system with 
treated water such as a nearby municipality or an industrial supply with 
surplus water . It might also be a surface supply such as a gravel pit, lake, 
river, or even a creek . While this type of supply can be discharged readily 
into an existing reservoir for untreated water, it is not readily adaptable 
to a system utilizing a ground-water source . 

Additional Wells . This remedy may not be a suitable solution if existing 
wells have fully developed the aquifer. If this is the case, it may be 
necessary to go some distance to another aquifer . Another alternative might 
be to deepen the existing well to obtain a greater quantity of water by 
tapping a deeper aquifer. Well logs in some areas indicate substantial 
yields of good-quality water can be found at greater depths than those 
usually drilled . Often highly mineralized water will be encountered by 
drilling deeper . 

Hauling Water . If all other water shortage responses fail to provide a 
minimal water supply, the hauling of water may be necessary in order to 
protect the community and individuals from serious health, sanitary, and 
safety-related consequences . However, the decision to haul water should be 
made only after all other responses fail because the hauling of water is 
expensive, time consuming, and is unlikely to supply all of the water
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related needs . Should the hauling of water b e initiated, every possible 
conservation measure must be utilized, since hauled water will only provide 
minimal water needs . 

Water Recycling . The recycling of water intended for human consumption is a 
process which must be approached with caution . It is suitable for use only 
in extreme situations . However, the reuse or recycling of water used exclu
sively in some commercial or industrial operations is a common practice and 
should be considered by firms located in areas experiencing a water shortage . 
Any community which is considering the reuse or recycling of water as an 
alternative water source should seek guidance and assistance from the appro
priate State agencies with statutorily mandated water quantity and quality 
responsibilities . 

The most conspicuous opposition to recycling for domestic use is likely to 
be that of uninformed individuals who object on general principles . However, 
it should be recognized that most water works on the lower reaches of long 
streams are treating water that already has been reused repeatedly . The most 
serious technical problem associated with recycling is that our treatment 
processes do not remove dissolved minerals . Therefore, the second or third 
cycle is likely to make the water too salty for further domestic use . Other 
objections involve the resistance of viruses to chlorination and the concen
tration of heavy metals . 

Rehabilitation of Existing Water Supply Facilities 

Recognizing the number of communities identified as experiencing large water 
losses through leaking mains and distribution lines, the repair and maintenance 
of community water mains and distribution lines should have top priority along 
with the implementation of water conservation measures for resolving water-
supply shortages . Each community needs to undertake an immediate and intensive 
effort to locate and repair major and minor sources of water loss within its 
water distribution and meter system . This effort should include full citizen 
participation in the identification of water loss locations . 

Weather Modification 

Practical weather modification may be available to us in the near future . 
Cloud seeding is that form of weather modification of the most interest as a 
possible agent of drought relief . It is accomplished by placing very large 
numbers of very small particles in a promising cloud . Silver iodide is most 
commonly used . This has proven to be effective in some cases, but prediction 
and control are not adequate for use in populous areas . Control must become 
very reliable before the existing legal hazards could be faced realistically . 

Cloud seeding can often result in adversary conflicts that may lead to injunc
tions or damage suits . In a drought situation, different communities could 
contend for the same group of clouds . At the other extreme, there are those 
who would suffer serious losses from rain falling at a particular time . An 
example would be a dirt contractor that has contracted to meet a deadline with 
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work that can be performed only in dry weather . Another uncertainty is the 
environmental effect of silver iodide . The dissemination of silver iodide for 
research purposes to date has occurred in such minute concentrations that no 
harm has been observed . 

Dredging 

Another alternative for increasing available water supplies is to remove exces
sive deposits of silt and debris from the area surrounding community surface-
water supply intake facilities . This is particularly true for those commu
nities who get their water from small, unregulated streams or small surface-
water impoundments . Several of these communities have noted problems with the 
siltation and clogging of water intake facilities as a result of excessive 
sedimentation and debris . Care must be taken, however, in the silt removal to 
protect key environmental resources such as fisheries and other aquatic and 
waterfowl-wildlife habitat areas for degradation or damage as a result of the 
deposition of the dredged materials . 

Water Resources Planning 

Planning and hydrologic data collection should be essential elements in any 
attempt by the State water management agencies to develop and implement an 
effective and viable "emergency preparedness program" to respond to and deal 
with critical water-supply shortages in both the short- and long-term future . 
In the short-term future, planning and data collection activities should con
centrate primarily on the development of individual water-supply studies for 
specific communities who are experiencing water-supply shortages be they 
drought-related or otherwise . Essentially, such studies would (1) develop 
pertinent information and data regarding existing water quantity and quality, 
(2) determine the extent and severity of the problem, (3) identify the general 
corrective measures to b e implemented, (4) delineate the general time and 
funding schedule for detailed design and implementation of the corrective 
measures . Following the development of this plan comes the detailed design 
and scheduling for financing and implementation of the corrective measures 
identified in the plan. Throughout the planning process, local constituencies 
(officials, public and civic organizations, and private citizen -s) must be 
fully informed and provided the opportunity to participate meaningfully in the 
planning process . In addition, all planning and detailed design aspects of 
each study must be fully coordinated with those State agencies having techni
cal, regulatory, or financial responsibility for water-supply planning- and 
management-related projects . 

However, in order to deal more effectively with future drought-related water-
supply shortages, minimize the potential for these shortages, provide oppor
tunity for economic growth and development, maintain the environmental 
integrity of the State's natural resources, and achieve the optimum use and 
management of the State's valuable water resources, it is imperative that the 
"emergency preparedness program" provide for the establishment and implementa
tion of a long-range, comprehensive water and related land resources planning 
process . More specifically, such a planning process should consider and 
accommodate, to the fullest extent possible, all pertinent water uses and 
interests to achieve as many of society's basic goals and objectives as 



possible . Not only should the planning process be comprehensive in nature ; 
but it must be dynamic, that is, plans must be periodically updated in view of 
the fact that all water uses and interests are interrelated and constantly 
changing to reflect society's changing goals and objectives and the avail
ability of new technologies . Throughout the planning process, planners should 
seek out and actively involve in the planning process all pertinent Federal, 
State, regional, and local agencies with statutory water-related responsibil
ities or interests as well as a wide range of public and private organiza
tions, associations, clubs, and so forth . This is necessary i f the plans are 
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How should the relationship between management agencies and water user con
stituencies at all levels of government be cast so that the contributions of 
each can be considered appropriately? 

What procedure and institutional form will ensure that the individual 
agencies' technical competence, power, and institutional resources can be 
utilized to the fullest extent without encroaching on the public policy 
process? 

How should the principal participants in the policy process be organized to 
increase its productivity and the power of all of its components? 

Recognizing that water supplies which are classified as potable water supplies 
need to be closely monitored and protected to prevent their degradation, any 
short- and (or) long-range water-supply planning activities should consider 
and plan for the immediate implementation of appropriate pollution abatement 
techniques to protect both public health and fish and wildlife concerns during 
a severe and (or) extended drought . 

In addition to the above, all potable ground-water sources should be geograph
ically located and topographic recharge areas to the sources delineated . The 
potential sources of ground-water contamination within the recharge area should 
be identified, and the potential for future contamination of the source should 
be evaluated . In those areas with the highest potential for future contami
nation, measures should be implemented to protect ground-water resources . 

Institutional 

Recognizing that many of the small public water-supply systems and large, 
self-supplied users in Tennessee are utilizing water supplies whose source 
capacity is less than or only slightly greater than the community or user's 
current average daily water withdrawal, it seems that one practical means of 
providing for a permanent, dependable water supply for these communities, 
self-supplied commercial and industrial users, and rural users would be to 
plan for and develop a regional water grid system on a county or multicounty 
basis . 

William R . Walker, Director, VWRR Center, noted in a presentation at the 
National Conference on Water in Washington, D . C., in April of 1975 that one 



means of providing safe, continuous water supplies and adequate wastewater 
management for small communities and rural areas was through the regionaliza
tion of small water-supply wastewater treatment systems, either physically or 
administratively, into larger more economically viable units (U.S . Water 
Resources Council, 1975) . This concept seems to be equally applicable today 
in view of the decreasing population in small communities and rural areas, 
high development costs, stringent Federal and State health and environmental 
standards, and limited financial resources . While the concept of regionaliza
tion would likely be resisted by many at the local level since it would 
diminish local autonomy by making local governments contractors for rather than 
providers of services, this concept would provide the most cost-effective means 
for meeting small communities and rural areas water supply and wastewater 
treatment needs . One viable alternative which might be considered is the crea
tion of a Statewide, semi-governmental corporation which would provide both 
water-supply and wastewater treatment services on a contract basis with local 
governments . Rates and quality of service could, of course, be regulated and 
controlled by a corporation in the same manner as other regulated utilities . 

Federal, State ?- and Local Agencies Responsbilities and Roles 

Effective water management during times of severe and extended drought must 
come largely from individuals and local officials who know the situation and 
are in a position to take timely action. However, intrastate and possibly 
interstate or regional coordination may become necessary and even essential in 
the event of a serious drought which reduces available public and self-supplied 
commercial and industrial water supplies to the point that local authorities 
begin calling for emergency assistance . While water-supply planning and the 
resolution of drought-related water-supply shortages are largely a State and 
local responsibility, Federal agencies with water-related responsibilities can 
be of considerable assistance to the State and local communities and water 
users in coping with drought-related water shortages . More specifically, the 
Federal agencies should : 

Assume leadership in the development, testing, and implementation of viable 
engineering and management approaches to water use during drought periods . 
Assist in resolving interstate water-related needs and problems arising 
during extended and severe drought . 
Conduct pertinent research and data collection activities to learn more about 
the patterns of climatic variability and the dynamics of climatic change on 
an area or region's water supplies . 
Continue to provide technical and financial assistance to State and local 
officials to help them establish, build up, and maintain the capability 
(staff and financial resources) and experience in the development and 
implementation or operation of viable water resources plans, projects and 
programs . 

While the State's role in water-supply planning and management i s multifaceted 
in nature including such elements as data collection, planning, information 
dissemination, and technical assistance, its basic role is a regulatory one 
which entails the definition by State statute of the powers and limitations of 
local governments in managing local water-supply systems . In general, these 
statutes should define the local administration's jurisdiction, duties, and 



taxing and bonding powers in regard to local communities' establishment and 
maintenance of an adequate water-supply system . More specifically, the State 
could : 

Provide local communities and water users with pertinent information on 
(1) alternate water sources relative to quantity and quality, (2) existing 
water and weather conditions in the drought area, and (3) long-range 
precipitation predictions . 

s Provide certain facilities such as pipelines, pumps, and trucks to assist 
local communities in transporting water, where necessary, to meet local 
demands . 

e Assist local communities in establishing and implementing appropriate water 
use rates and mandatory use limits during drought periods . 
Provide appropriate information on the effects of reduced water levels in 
lakes and reservoirs on the fish and other health- and environment-related 
conditions . 
Provide guidance and assistance to local communities and (or) industries 
considering the possibility of recycling or reuse of water as an alternative 
to developing new or additional surface and (or) ground-water supplies . 
Work with and assist local communities in resolving drought--related water-
supply shortages to ensure that the communities are working together rather 
that against each other . 
Assist local communities in acquiring and utilizing available technical and 
financial assistance from pertinent Federal agencies . 

e Establish and maintain a strong, effective public information and education 
program to educate the public about (1) the value of water, (2) the potential 
for severe and extended drought conditions, (3) alternative measures for con
serving and (or) reducing water use, and (4) enlist popular support for 
voluntary water conservation and needed legislative action to deal with 
drought-related shortages . 
Work with local officials in the development of short-term individual water-
supply studies for specific communities who are experiencing water-supply 
shortages . 

e Develop and implement a long-range comprehensive, coordinated water and 
related land resources planning process which considers and accommodates, to 
the fullest extent possible, all pertinent water uses and interests in 
planning for the wise use and management of the State's valuable water 
resources . 

Effective water management, particularly during times of serious drought con
ditions, must come largely from individuals and local officials who know the 
local situation and are in a position to take needed actions in a timely and 
orderly manner . More specifically, local officials could : 

Define local needs and problems . 
Develop plans to operate storage and distribution systems to achieve optimum 
use of available water supplies . 
Reduce serious water losses by replacing and (or) repairing deteriorating 
water-supply mains and distribution lines . 
Introduce and encourage local residents to utilize practical conservation 
measures . 
Inform the appropriate State, regional, and Federal agencies of their commu-
nity's drought-related needs and problems . 



Seek and acquire, to the extent possible, available technical and financial 
assistance from pertinent Federal agencies . 

Next Step or Future Wa ter-Suppl y Study Act ivi ties 

Summarized below are several suggestions regarding specific, more detailed 
study activities which might be undertaken in Tennessee to facilitate and 
expedite the resolution or alleviation, to the extent possible, of identified 
water-supply problem areas . 

Select one or more river basins such as the Holston and (or) Clinch River 
basins which are characterized by periodic water-supply shortages during the 
late summer and fall months, competing and (or) conflicting water uses, 
serious water quality problems, etc ., and initiate the conduct of a compre
hensive, coordinated study outlining each basin's overall objectives for 
water resources management and conservation . More specifically, the study 
should identify and describe existing, short-term (3 to 5 years), and mid
term (6 to 10 years) water-related needs and problems, key environmental 
resources, economic and social goals, and possible alternative solutions 
structural and nonstructural - to meeting and resolving or alleviating, to 
the extent possible, critical water-related needs and problems . 
To facilitate the development of a single, consistent data base for the State 
of Tennessee regarding community water-supply facilities, a coordinated 
effort should be undertaken by the pertinent Tennessee agencies with water-
related responsibilities in conjunction with appropriate Federal agencies 
such as TVA, Geological Survey, Environmental Protection Agency, Soil Conser
vation Service, and the Army Corps of Engineers to analyze and review their 
existing data bases relative to community water-supply facilities in Tennes
see . The analysis should also address the procedure for developing and main
taining these data bases in order to (1) resolve differences and inconsis
tencies ; (2) develop a comprehensive, integrated data base and survey format 
which meets the State's needs ; and (3) reduce the potential for duplication 
of survey work by individual State and Federal agencies and differences in 
basic data collected . 
Develop and implement a long-range comprehensive, coordinated water and 
related land resources planning process which considers and accommodates, to 
the fullest extent possible, all pertinent water uses and interests in 
developing a State water plan to guide planners and decisionmakers in the 
wise use and management of Tennessee's valuable water and related land 
resources . 
Design appropriate models to assist planners and decisionmakers in simulating 
and describing various aspects of water-supply availability and use including 
the (1) flow o f water through a watershed o r water body; (2) statistical 
estimation of peak, annual, and seasonal variations in regional water use 
rates ; (3) estimation of low flow conditions and total annual runoff volumes ; 
(4) integration of water quantity and quality considerations ; (5) establish
ment of minimum instream flow requirements ; (6) analysis of existing surface-
and ground-water interrelationships ; (7) evaluation of the effects of pricing 
on water use ; (8) effect of water conservation techniques on water use and 
supply relationships ; (9) development of flow routing models to aid in the 
development of reservoir control strategies to resolve or alleviate water-
supply shortages, etc . 



Develop and implement a long-range hydrologic data collection program 
designed to provide planners and decisionmakers with pertinent data and 
information regarding the physical location, quantity, quality, distribu
tion, use, and movement of the Valley's surface- and ground-water resources . 
Undertake appropriate studies and (or) research to (1) locate and determine 
the quantity and quality of existing ground-water resources, (2) better 
understand the processes involved in ground-water contamination, (3) identify 
alternative methods for preventing future pollution and controlling existing 
pollution, (4) trace and predict the movement of pollutants in aquifers, 
(5) design effective monitoring techniques, (6) establish effective and accu
rate systems for monitoring ground-water pollution, and (7) identify alterna
tive measures and procedures for restoring degraded aquifers and protecting 
uncontaminated aquifers . 
Further study and research is needed to (1) identify, evaluate, and make 
available to developers pertinent information and data regarding low-
technology, low-cost innovative septic tank systems and (2) evaluate the 
adequacy of existing State regulations controlling the governing and siting 
of septic tank systems to protect the quality of potable water supplies and 
prime fish and wildlife habitat (waterfowl) areas . 
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SUMMARY 

Study results indicated 463 public water facilities supplied water to about 
3,814,000 people or 83 percent of the 1980 population of Tennessee . The 
service of these companies range from 9 connections and 27 people (Cold 
Springs WS) to 192,966 connections and 600,000 people (Memphis Light, Gas and 
Water Division) . Total water usage was 566 .1 Mgal/d of which 346 .8 Mgal/d or 
61 percent was from surface-water sources and 219 .3 Mgal/d or 39 percent was 
from ground water . Although, ground water was used statewide, it was the sole 
source of public supply in the Hatchie River, Memphis Area, and the Obion-
Forked Deer River basins ; commonly referred to as West Tennessee . Of the 
219 .3 Mgal/d of ground water used statewide, 164.0 Mgal/d or 75 percent was 
used in West Tennessee . 

While 142 problems were indicated by the public water suppliers, they could 
be grouped into 18 types as shown in table 53 . Four types of problems, tur
bidity (33), inadequate storage capacity (25), inadequate water supply during 
droughts (22), and excessive water losses due to leaks in distribution lines 
(15) account for 95 or 67 percent of the 142 problems . Only 22 or 15 percent 
of the problems reported were due to an inadequate supply . However, an 
analysis of the 463 public water systems in the State indicate that 71 could 
experience water shortages now or in the future . No water shortage problems 
are expected in West Tennessee since ample ground water is available and no 
surface water is being used for public supply at this time . 

Table 53.--Summary of problems reported by public 
water suppliers in Tennessee 

Occasional turbidity 33 
Inadequate storage capacity 25 
Inadequate water supply during periods of drought 22 
Excessive water losses due to leaks in distribution lines 15 
Inadequate pump capacity 8 
Excessive concentration of manganese or iron 7 
Clogging of water-supply intake facilities 6 
Occasional taste or odor problems 4 
Occasional periods of water discoloration 4 
Inadequate distribution line size 4 
Occasional flooding problem 3 
Inadequate water pressure at times 3 
Problems with algae 2 
Corrosive raw and treated water 2 
Occasional industrial spills 2 
Inadequate treatment capacity 1 
High chlorine demand 1 

Statewide 129 companies indicated a self-supplied water withdrawal of 0 .1 
Mgal/d or more . Four of these companies were in the Cumberland River basin, 
40 in West Tennessee, and 85 in the Tennessee River basin . The total self
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supplied water used by these companies was 1,106 .7 Mgal/d of which 1,006 .8 
Mgal/d or 91 percent was surface water while 99 .9 Mgal/d or 9 percent was 
ground water. The largest self-supplied water user in the State (454.3 Mgal/d) 
was Tennessee Eastman Co . at Kingsport . 

Thirty water related problems were reported by 23 industries statewide . Four 
types of problems, turbidity (11), flooding (5), water quality (4), and water 

account for 23 or 77 percent of the 30 problemsshortage during droughts (3) 
reported . Only three industries experienced water shortages during periods of 
drought ; all are located in the Tennessee River basin. 
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APPENDIX I 

INVENTORY OF PUBLIC AND LARGE, SELF-SUPPLIED COMMERCIAL 
AND INDUSTRIAL WATER USERS IN TENNESSEE 

INTRODUCTION 

Basic information and data relative to existing or potential water-supply 
problem areas is presented in the form of tabular inventories of (1) public 
community water-supply facilities and (2) large, self-supplied commercial and 
industrial water users whose use exceeds 0 .1 Mgal/d . These inventories pro
vide information and data relative to each community or self-supplied user's 
source of water, average daily water use, source capacity, population served, 
treatment plant and storage capacities, and water-supply quantity-related 
problems . Separate inventories are provided for each of the 13 major river 
basins in Tennessee . 

Clinch River basin 
Lower Cumberland River basin 

" Upper Cumberland River basin 
Duck-Buffalo River basin 
Elk-Shoal River basin 
French Broad River basin 

" Hatchie River basin 
" Holston River basin 

Memphis Area basin 
" Obion-Forked Deer River basin 

Lower Tennessee River basin 
Upper Tennessee River basin 
Tennessee River Western Valley basin 

These river basins were delineated by the Geological Survey and the TDWM in 
1982. 

INVENTORY RESOURCE MATERIALS 

The information and data presented in these inventories were obtained from the 
TDWM through its ongoing water-use survey efforts during the past 3 years . 
To insure that all data and information reflected in these survey forms were 
complete and up-to-date, efforts were made to contact all public and large, 
self-supplied commercial and industrial water users to review and update the 
information provided to the TDWM through the survey program . All public 
water-supply systems and self-supplied commercial and industrial water users 
who had not submitted a completed water-use survey form since 1979 were con
tacted by telephone to (1) determine if they were still in operation and 
utilizing either a self-supplied or municipal water source in the case of 
industries and commercial users, (2) inform them of the ongoing water-supply 
problem area study, and (3) request their participation in this study by 
completing and returning the survey form. Data and information collected 



through this followup survey have been incorporated into the inventories . In 
addition, all updated and followup survey forms were sent to the TDWM for 
incorporation into the Tennessee water use data system . 

In those instances where current data and information for community water-
supply facilities were not available through either Tennessee's water-use 
program or the followup survey, the following resource materials were used in 
compiling the water-supply-use inventories . 

Tennessee Comprehensive Joint Water and Related Land Resources Planning, 
Preliminary Baseline (Tennessee Department of Conservation, 1976) 

Computer printout listing community water-supply systems in Tennessee 
(Tennessee Department of Public Health, 1981) 

All of these facilities have been marked by a (+) sign to distinguish them 
from those facilities for which recent survey data are available . 

BASIC INVENTORY ASSUMPTIONS AND TERMINOLOGY 

Summarized below to facilitate the user's understanding and utilization of the 
basic data and information contained in the inventory tables are some notes 
which (1) provide explanatory information regarding the specific information 
presented in the tables and (2) delineate the basic assumptions, if any, used 
in developing the information shown . 

Individual public water supplies facilities listed in these inventories are 
presented alphabetically by county . However, all systems or facilities who 
purchase all or any part of their average daily water use from another system 
are listed directly below the system from which the water is purchased . To 
facilitate the designation of these systems, a single asterisk was used to 
designate or highlight a system which receives all of its water from surface-
and (or) ground-water sources ; two asterisks denote a system which purchases 
part or all of its water from a single-asterisk (primary) system; three 
asterisks denote a system which purchases part or all of its water from a 
double-asterisk (secondary) system; while four asterisks denote a system
which purchases part or all of its water from a three-asterisk (tertiary) 
system . 

Water-Supply/User Inventory Acronyms . Basic acronyms used in identifying
and describing water-supply facilties and self-supplied users in the 
inventory tables include the following : 
Gallons per day - gal/d 
Gallons per minute - gal/min 
Million gallons per day - Mgal/d 
Public Works Department - PWD 
Standard Industrial Classification - SIC 
Utility District - UD 
Water Commission - WC 
Water Department - WD 
Water System - WS 
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Population Served .--Number of people supplied water by the indicated 
company . If the number of people was not given on the Water Use Survey 
Form, the population served was estimated based on the number of connec
tions assuming an average of 3 .5 persons per household or was obtained from 
computer printouts furnished by the Tennessee Department of Health and 
Environment (formerly the Department of Public Health) . 

Number of connections .--Number of active water taps being supplied by the 
indicated water supplier. NOTE--in some cases, one connection or water tap 
may serve a number of individual users such as a large apartment complex or 
resort area . 

Source Capacity .--Source capacity is defined as the best estimate of the 
capacity of a particular water-supply source over an extended period of 
time . The longer the period of time, the more reliable the source capacity 
data are . Source capacity data for public and self-supplied water users 
served via surface-water resources reflect several different values as 
described below depending on the location of the water-supply intake facili
ties in a regulated stream, nonregulated stream, or an impoundment . 

Regulated Stream .-A regulated stream is defined as any stream reach which 
has been impounded by a mainstem or tributary reservoir or is located 
immediately below one of these reservoirs and is thus affected by existing 
reservoir operation patterns relative to water releases . Water releases 
from reservoirs are common for a wide variety of purposes including hydro
power generation, flood control and navigation, vector and aquatic weed 
control, and compliance with contractual agreements requiring the release 
of water for specific purposes . Surface-water sources falling into the 
classification of a regulated stream would include all of the Cumberland 
River and Tennessee River mainstem, the Tennessee River headwaters area, 
and parts o f many tributary streams such a s the Caney Fork, Clinch, Duck, 
Elk, Hiwassee, Little Tennessee, Obey, Ocoee , and Stones Rivers . For 
those communities and large, self-supplied water users whose intake facil
ities are located within a regulated stream, the source capacity was 
determined by calculating the minimum daily average flow or reservoir 
release from the controlling upstream reservoir for the available refer
ence period (20 or more years) . This value was modified, as appropriate, 
to reflect inflows (3-day, 20-year recurrence interval low flows) from 
nonregulated streams entering the regulated stream below the controlling 
reservoir and the impact of upstream water users on the existing stream 
flows . Where the controlling reservoir has not been in existence for 20 
years, the minimum daily average flow was based on the reservoir's refer
ence period . For each water-supply intake located in a regulated stream, 
the name of the controlling upstream reservoir is noted in the additional 
information column . Detailed information describing each basin's major 
reservoirs relative to reservoir operation patterns, reservoir release 
agreements, and unique circumstances such as the complete cessation of 
reservoir releases for one o r more days is provided in the hydrology 
section of each basin's descriptive narrative . 

Nonregulated Stream.-Source capacity data for communities and large, 
self-supplied water users whose intake facilities are located in a 
nonregulated, that is, a free-flowing, unimpounded stream, reflect the 
3-day, 20-year recurrence interval low flow. 



Impoundments .-Source capacity data for communities and large, self-supplied 
water users whose intake facilities are located on the Cumberland River or 
Tennessee River mainstem tributary within the normal minimum pool of a 
mainstem reservoir, within the normal minimum pool of a tributary reser
voir, or within a small city impoundment or lAe such as Howard H . Baker 
Lake, Cove Lake, Holiday Hills Lake, and so forth, are presented in the 
additional information column as indicated by the words "See additional 
information ." This column provides information regarding the impoundment's 
estimated total storage at normal minimum pool and the relative adequacy or 
inadequacy of this storage to meet the community or self-supplied user's 
water demands for 90 days or more . While these water-supply systems gener
ally have access to vast quantities of water in comparison to their average 
daily use, the actual amount of water available without modification of the 
water-supply intake facilities will be determined by the difference in ele
vation between the intake facility and the impoundment surface . 

It should be noted that source capacity data shown for surface-water sup
plies, particularly in the case of supplies served from regulated streams, 
presents a conservative, but realistic picture of long-term streamflow (water 
supply) availability . 

Source capacity data for communities and self-supplied water users served 
via groundwater resources reflect measured or estimated "dependable" long-
term well and spring yields for ground-water sources . These data were 
acquired primarily from existing Federal (Sun and others, 1963) and State 
(DeBuchananne and Richardson, 1956) ground-water publications, TVA records 
from previous contacts with water systems, and contacts with individual 
water-supply systems personnel such as the plant manager or city engineer. 

Plant Design Capacity .--This represents the capacity of the facility's treat
ment plant . N/A means "not applicable" and indicates a public, community 
water-supply facility which receives its water from another community water-
supply facility which has its own water treatment plant or from a ground
water source which requires no treatment other than chlorination . 

Average Water Use .-Average water-use data shown in million gallons per day 
(Mgal/d) reflect the average daily amount of water withdrawn or purchased 
from the indicated supply source . When the system is the source of supply 
to other districts or systems, the average water use of all of the systems 
is included with the water use of the primary system . 

Gross Per Capita Water Use .--Gross per capita water use includes all water 
use for domestic, commercial, and industrial purposes as well as that used 
by the community or lost in the system . Domestic water use includes water 
use for drinking, culinary, washing, and sanitary purposes as well as lawn 
and garden watering, car washing, and so forth . Average daily domestic 
water use in 1975 equaled 118 gallons per capita day - 87 gallons inside the 
home and 31 gallons outside (U .S . Water Resources Council, December, 1978) . 
Gross per capita water use does not include water sold to communities or in 
areas supplied via public water-supply systems . 

Average Consumptive Water Use .--Consumptive water use refers to that part of 
the total water withdrawn for municipal, commercial, and industrial purposes 



which is not returned to a surface- or ground-water source . A dash indicates 
that consumptive water use is negligible or very minimal in nature . 

Additional Information .--Essentially, this column includes basic data and 
information relative to existing water supply, quantity-related problems ; 
storage capacity for treated and untreated water ; and a numerical rating as 
outlined below which categorizes each facility and self-supplied user accord
ing to selected categories denoting each facility or user's source of water ; 
existence or lack of impoundment facilities ; base streamflow ; and ground
water availability . 

Category 1 - Surface-water source located in a regulated stream with ade
quate base streamflow (minimum daily average flow) to meet the indicated 
average daily water use . 
Category 2 - Surface-water source located in a regulated stream with inade
quate base streamflow (minimum daily average flow) to meet the indicated 
average daily water use . 
Category 3 - Surface-water source located in a nonregulated stream with 
adequate base streamflow (3-day, 20-year recurrence interval low flow) to 
meet the indicated average daily water use . 
Category 4 - Surface-water source located in a nonregulated stream with 
inadequate base streamflow (3-day, 20-year recurrence interval low flow) 
to meet the demand for water withdrawal . 
Category 5 - Surface-water source with adequate impoundment facilities to 
meet the 90-day water withdrawal under base streamflow conditions . 
Category 6 - Surface-water source with inadequate impoundment facilities 
to meet the 90-day demand for water withdrawal under base streamflow con
ditions . 
Category 7 - Ground-water source of known capacity, based on pumping tests 
or reliable estimates, which is adequate to meet the indicated average use . 
Category 8 - Ground-water source of known capacity, based on pumping tests 
or reliable estimates, which is inadequate to meet the indicated average 
use . 
Category-9 - Ground-water source of unknown capacity . 

For those facilities and users served via a mix of surface- and ground- water 
resources, each individual source was evaluated and categorized to reflect 
pertinent information about the source and its relative ability to meet its 
share of the facility or user's daily demand for water withdrawal . This 
column also includes other information, where available, to (1) describe more 
explicitly the area being served, (2) note significant increases or decreases 
in total water use, and (3) highlight specific activities being implemented 
to improve or expand the facility or user's system. In the inventory table 
for self-supplied commercial and industrial water users, this column also 
identifies the product being produced . 

It should be noted that communities and self-supplied users categorized as 
having adequate supplies to meet the indicated average daily water use may 
still experience, and often do report as shown in the additional infor
mation, periodic water-supply shortages during drought periods . 
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Table 1 .--Public water-supply facilities, Clinch River basin 

[*System received all water from primary surface-water or groundwater source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Gross 
County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

and 
intake location 

Source 
capacity 

design 
capacity 

water 
use 

per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use 
(gal/d) 

and so forth) 

Anderson 

*Anderson County 
Utility Board 

19D 2,275 650 Clinch River, 
Melton Hill 
Reservoir 
(52.4) 

See 
additional 
information 

2 .000 0.800 184.2 Category 5. Total 
storage in Melton Hill 
Reservoir equals 94,100 
acre-feet at normal 
minimum pool elevation 
of 790 feet above sea 
level . This provides 
adequate water to meet 
Anderson County Utility 
Board's water demands 
for more than 90 days . 
Average water use is 
expected to increase to 
1 .200 Mgal/d within the 
next year due to the 
anticipated hookup of 
the Lake City and Cary
ville - Jacksboro UD's . 
Storage capacity equals 
1,250,000 gallons. 

**First UD of Anderson 
County 

19D 6,405 1,830 Coker and Gill 
Springs (2) 

Anderson County 
Utility Board 

0 .288 

-

N/A .224 

.167 

65.7 Categories 5 and 7 . 
Storage capacity equals 
1,225,000 gallons . 

Hallsdale - - .030 
Powell UD 

**North Anderson 
County UD 

19D 10,029 2,910 Clinch River 
(R .M . 77 .8) 

_Shetterly Spring 
(1) 

Anderson County 

32 .900 

.288 

-

.576 .576 

.288 

.164 

72 .7 Categories 1 and 7 . 
Storage capacity equals 
1,825,000 gallons. 

Utility Board 
Clinton Utili - .001 

ties Board 

***Lake City WS 19D 2,097 830 North Anderson 
County UD 

- N/A .300 143.1 Categories 1 and 7 . 
Storage capacity equals 
750,000 gallons . 
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Table l .--Public water-supply facilities, Clinch River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 
-. 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Anderson--Continued 

**Oliver Springs WS 19D 4,600 1,800 Bacon Spring 
Anderson County 

.281 
-

.285 .778 
.050 

180.0 Categories 5 and 8 . 
Occasional turbidity 

Utility Board problems after heavy 
rainfall . Storage 
capacity equals 
1,000,000 gallons. 

*Clinton Utilities Board 19D 4,925 2,222 Clinch River 33 .900 2 .500 1 .261 247 .9 Category 1. Occasional 
(66.3) turbidity problems . 

Storage capacity equals 
2,290,000 gallons. 

*Norris WS 19D 2,500 562 Spring (1) .346 .432 .320 100 .0 Category 7. Although 
this system's plant
design capacity is 
0 .432 Mgal/d, it can 
pump up to 0.532 
Mgal/d under emergency 
conditions . Storage 
capacity equals 350,000 
gallons. 

**Andersonville UD 19D 2,223 635 Norris WS - N/A .070 49.5 Categories 1 and 7. 
Clinton Utili - .040 

ties Board 

*Oak Ridge WS' 19D 22,642 7,917 Clinch River, 
Melton Hill 
Reservoir 
(41.5) 

See 
additional 
information 

16.370 .800 35 .3 Category 5 . Total 
storage in Melton Hill 
Reservoir equals 94,10 
acre-teet at normal 
minimum pool elevation 
of 790 feet above sea 
level . This provides 
adequate water to meet 
Oak Ridge's water de
mands for more than 90 
days . 

Came11 

*La Follette WD 19C 13,670 5,000 Ollis Creek 
(Impoundment) 

See 
additional 

2.500 1 .200 79 .4 Category 5. Ollis 
Creek impoundment has 

information an estimated storage 
capacity of about 660 
acre-feet of which 600 



�����������������������������������

Table 1 .--Public water-supply facilities, Clinch River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average Gross 
water per capita 
use water 

(Mgal/d) use 
- (gal/d) 

Additional information 
(existing problems, 

and so forth) 

Campbe ll--Continued 

acre-feet or about 
195,000,000 gallons of 
water could be utilized 
for water supply pur
poses with no inflow . 
This provides adequate 
water to meet La Fol-
lette's water demands 
from Ollis Creek 
impoundment for more 
than 90 days . Limited 
storage for treated 
water and inadequate 
booster pump capacity . 
Storage capacity equals
1,500,000 gallons . 

N 
01 
~0 

**Caryville -
Jacksboro UD 

19C 6,940 2,000 Cove Lake 
(Impoundment) 

La Follette WD 

See 
additional 
information 

-

0 .340 0 .330 

.115 

64 .1 Category 5. Cove Lake 
impoundment has an 
estimated storage 
capacity of about 1,730 
acre-feet of which 930 
acre-feet or about 
303,000,000 gallons of 
water could be utilized 
for water supply pur
poses with no inflow . 
This provides adequate 
water to meet Caryville 
- Jacksboro's water 
demands from Cove Lake 
impoundment for more 
than 90 days . Storage
capacity equals 700,000 
gallons . 

Claiborne 

*Arthur  Shawnee UD 19B 5,496 1,285 Powell River 
(65.0) 

Davis Branch See 

47.200 1 .296 .425 

.050 

62.6 Categories 3 and 6. 
Davis Branch impound
ment has an estimated 

(Impoundment) additional storage capacity of 
information about 10 acre-feet of 
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Table 1 .--Public water-supply facilities, Clinch River basin--Continued 

County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design
capacity 

Average 
water 
use 

Gross 
per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
(gal/d) 

Claiborne--Continued 

which 9 acre-feet or 
about 3,000,000 gallons 
of water could be uti
lized for water-supply 
purposes with no in
flow . This does not 
provide adequate water 
to meet Arthur -
Shawnee's water demands 
from Davis Branch 
impoundment for 90 
days . Storage capacity 
equals 800,000 gallons . 

**Lee County Water 
Authority 

- 2,223 635 Arthur 
UD 

- Shawnee - N/A 0 .131 58 .9 Categories 3 and 6. 
The Lee County Water 

N Authority serves a part 
of Lee County in south

® 
west Virginia . Storage
capacity equals 200,000 
gallons . 

*Claiborne County UD 19A 7,525 2,150 Ball Creek 3 .000 0 .900 .500 66 .4 Category 7 . Storage 
Spring (1) capacity equals 

2,165,000 gallons. 

*Lincoln Memorial 
University WS 

19B 1,310 111 Spring (1) .144 .150 .142 95.4 Category 7 . Occasional 
supply shortages during 
drought periods and 
turbidity after heavy 
rains . Storage capac
ity equals 340,000 
gallons . 

**Cumberland Gap WS 19B 286 110 Lincoln Memorial 
University WS 

- N/A .017 59 .4 Category 7 . This sys 
tem serves a part of 
southeast Kentucky in 
Bell County . 

Cumberland 

*Crossville WS 20A 20,000 3,776 Obed River 
(Holiday Hills 

See 
additional 

4.000 1 .800 66 .9 Category 5 . Together 
both Holiday Hills and 

Lake at the information Meadow Park Lakes have 
head of the an estimated storage 
river) capacity of about 8,200 



Table 1 .--Public water-supply facilities, Clinch River basin--Continued 

County 
and 

facility name 

Tributary Population 
basin served 
No . 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 
capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

Additional information 
(existing problems, 

and so forth) 
(gal/d) 

Cumberland--Continued 

Meadow Creek See .300 acre-feet of which 
(Meadow Park 
Lake) 

additional 
information 

3,300 acre-feet or 
about 1 .1 billion gal
lons and 4,300 acre-
feet or about 1 .4 bil
lion gallons of water 
respectively could be 
utilized for water sup
ply purposes with no 
inflow . This provides
adequate water to meet 
Crossville's water de
manas from each lake 
for more than 90 days . 
Storage capacity equals
2,100,000 gallons. 

**Catoosa UD 20A 2,860 1,100 Crossville WS - N/A 0 .147 51 .4 Category 5 . Storage 
capacity equals 300,000 
gallons . 

**Crab Orchard UD 20A 2,513 547 Crossville WS - N/A .465 113.4 Category 5 . Storage 
capacity equals 950,000 
gallons . 

***Fairfield Glade 20A 2,770 1,108 Crab Orchard UD - N/A .180 65 .0 Category 5 . Storage 
WS capacity equals 

1,000,000 gallons. 

**Lantana UD 20A 3,280 875 Crossville WS - N/A .150 45.7 Category 5 . Some water 
losses due to leaks in 
the system's distri
bution lines . Storage 
capacity equals 200,000 
gallons . 

Hancock 

*Sneedville UD 19A 1,272 415 Spring (1) 0 .140 0 .503 .188 147.8 Category 8 . Water 
losses due to leaks in 
the system's distribu
tion lines . Storage
capacity equals 475,000 
gallons . 
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Table 1 .--Public water-supply facilities, Clinch River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 
capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Knox 

*Hallsdale  Powell UD 190 35,880 11,960 Fowler Spring
(1) 

Granny Bright 
Spring (1) 

Beaver Creek 
(32.0) 

Bull Run Creek, 
Melton Hill 
Reservoir 

.873 

.288 

1 .600 

See 
additional 
information 

3.788 1 .300 

.476 

.444 

.951 

114.8 Categories 3, 5, and 8 . 
Total storage in Melton 
Hill Reservoir equals 
94,100 acre-feet at 
normal minimum pool 
elevation of 790 feet 
above sea level . This 
provides adequate water 
to meet Hallsdale -

(3 .8) Powell's water demands 
for more than 90 days . 
Hallsdale - ,Powell UD 
sells about 0 .030 
Mgal/d of water to 
First UD of Anderson 
County . Storage 

NVN "an 

capacity equals 
3,700,000 gallons. 

*Brushy Mountain Prison WS 20B 727 1 Reservoir which 
is fed by 
surface water 

See 
additional 
information 

0.864 0.120 165.1 Category 5 . The esti
mated storage. capacity 
of this reservoir is 

runoff and about 120 acre-feet of 
ground water 
from a mine 

which 110 acre-feet or 
about 36,000,000 gal
lons of water could be 
utilized for water-sup-
ply purposes with no 
inflow. This is ade
quate to meet Brushy 
Mountain Prison's water 
demands for more than 
90 days . Storage 
capacity equals 500,000 
gallons . 

*Plateau (Wartburg) UD 20B 4,330 990 Crooked Fork 
Creek 

0.000 .415 .175 80 .8 Categories 4 and 7 . 
Storage capacity equals 

Wells (3) .216 .175 450,000 gallons . The 
district also has 
access to a 1,000,000 
gallon storage tank 



Table 1 .--Public water-supply facilities, Clinch River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
, use 
(Mgal/d) 

per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Morgan--Continued 

owned by the Cumber
land UD in Roane 
County . 

Roane 

*Cumberland UD 20B 7,000 2,100 Little Emory .000 .864 .300 71 .4 Categories 4 and 7 . 
River (3 .0) Storage capacity equals 

Springs (2) .200 .200 2,200,000 gallons. 

*Harriman UD 20B 8,303 3,335 Emory River .060 3 .000 2 .030 212 .8 Category 4. 
(12.9) Occasional periods of 

discoloration. Storage 
capacity equals 
4,775,000 gallons . 

**Swan Pond UD 20B 900 180 Harriman UD - N/A .033 36 .7 Category 4. 

**Wolf Branch UD 20B 1,968 654 Harriman UD - N/A 0.230 116.9 Category 4 . Continmr 
ally increasing water 
losses due to repeated 
and numerous breaks in 
some 7 .0 miles of water 
mains and distribution 
lines . Storage capac
ity equals about 
109,000 gallons . 

Union 

*Maynardville WS 19D 1,240 620 Spring (1) 0.110 0 .216 .110 88.7 Category 7. Limited 
water storage and to r 
bidity during drought 
conditions . Storage 
capacity equals 650,000 
gallons . 
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Table 2.--Self-supplied commercial and industrial water users, Clinch River basin 

[*System received all water from primary surface-water or groundwater source] 

County, industry
name (SIC code), and 

location by city -

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/ d)

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing

problems, and so forth) 

Anderson 

*United States 
Department of 
Energy, Y-12 Plant 
(3498) ; Oak Ridge 

19D 6,000 Clinch River, Melton 
Hill lake 
(41 .5)

Oak Ridge WS 

See 
additional 
information 

-

2.141 

6 .776 

0 .087 Category 5 . Total storage in Melton Hill 
Lake equals 94,100 acre-feet at normal 
minimum pool elevation of 790 feet above sea 
level . This provides ample water to meet 
Y-12's water demands for more than 90 days . 
Product - Weapons components . Storage
capacity equals 6,000,000 gallons . 

Roane 

*Harriman Paper
board Corporation
(2631) ; 
Harriman 

20B 148 Emory River 
(11 .4)

Harriman UD 

0 .060 

-

1 .000 

.100 

- Category 4 . Product  Paperboard . Occa
sional flooding and turbidity . Storage
capacity equals 1,000,000 gallons . 

N 
V 

Department of 
Energy, Oak Ridge
Gaseous Diffusion 
Plant (2819) ; 
Oak Ridge 

*United States 19D 4,037 
Bar Lake (between
11 .5 and 14 .5) 

Clinch River, Watts 
additional 
information 

See 10.378 .453 Category 5 . Total storage in Watts Bar Lake 
equals 796,000 acre-feet at normal minimum 
pool elevation of 735 feet above sea level . 
This provides adequate water to meet this 
industry's water demands for more than 90 
days . Product - Uranium enrichment . 
Storage capacity equals 29,550,000 gallons . 
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Table 3.--Public water-supply facilities, Lower Cumberland River basin 

[*System received all water from primary surface-water or groundwater source ; ** purchases part or all water from a primary (*) source ;
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source) 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems,

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
(gal/d) 

Cannon 

*Woodbury WS 7A 5,400 1,450 Spring (1) - 0.640 0.400 74 .1 Category 9 . Storage
capacity equals 750,000 
gallons . 

Cheatham 

*Ashland City WD 8 2,565 970 Cumberland River, See .622 .400 155 .9 Category 5 . Total 
Cheatham Reser- additional storage in Cheatham 
voir, Marrow- information Reservoir equals 84,100 
bone Creek acre-feet at minimum 
embayment pool . This provides
(1 .1) adequate water to meet 

Ashland City's demands 
for more than 90 days . 
Storage capacity equalN 500,000 gallons . 

N *Pleasant View UD 8 5,156 1,600 Sycamore Creek 5 .817 .504 .500 97 .0 Category 3 . Treatment 
(10 .8) plant needs to be en

larged . Storage capac
ity equals 800,000 
gallons . 

*South Cheatham UD 9B 2,910 1,055 Harpeth River 4 .847 .460 .280 96 .2 Category 3 . Turbidity
(36 .1) problems during and for 

a few days after peri
ods of flooding . Stor
age capacity equals
800,000 gallons . 

*River Road UD 8 1,000 350 Spring (1) - .144 .070 70 .0 Category 9 . Storage
capacity equals 115,000 
gallons . 

Davidson 

*Cumberland UD 8 19,000 4,200 Cumberland See 2.488 1.510 79 .5 Category 5 . Total 
River, additional storage in Cheatham 
Cheatham information Reservoir equals 84,100 
Reservoir acre-feet at minimum 
(207 .6) pool . This provides 

adequate water to meet 



Table 3.--Public water-supply facilities, Lower Cumberland River basin--Continued 

County Tributary Population Number 
Water source 

and Source 
Plant 
design 

Average 
water 

Gross 
per capita Additional information 

and 
facility name 

basin 
No . 

served of 
connections 

intake location 
(river mile) 

capacity 
(Mgal/d) 

capacity 
(Mgal/d) 

use 
(Mgal/d) 

water 
use 

(gal/d) 

(existing problems, 
and so forth) 

Davidson--Continued 

Cumberland UD demands 
for more than 90 days . 
Storage capacity equals 
2,700,000 gallons . 

*Harpeth Valley UD 8 12,555 4,500 Cumberland 
River, 
Cheatham 

See 
additional 
information 

5 .200 3 .500 160.1 Category 5. Total 
storage in Cheatham 
Reservoir equals 84,100 

Reservoir acre-feet at minimum 
(172 .6) pool . This provides 

adequate water to meet 
Harpeth Valley UD de
mands for more than 90 
days . Storage capacity 
equals 4,460,000 
gallons. 

N 
V 

**Brentwood WC 9A 8,000 2,400 Harpeth Valley 
UD 

- N/A 1 .000 125 .0 Category 5 . 

ON 
**Fairview WS 9B 4,375 1,250 Harpeth Valley UD - N/A .200 65 .1 Categories 5 and 9. 

Spring (1) - .100 .085 Storage capacity equals 
300,000 gallons . 

*Nashville WD 8 350,000 100,000 Cumberland River, 1,001 .765 
Cheatham 

150 .000 65 .000 184 .4 Category 5 . Total 
storage in Cheatham 

Reservoir Reservoir equals 84,100 
(195)

Cumberland River, See 
Cheatham additional 
Reservoir information 

acre-feet at minimum 
pool . This provides 
adequate water to meet 
Nashville WD demands 

(200) for more than 90 days . 
Storage capacity equals 
80,000,000 gallons . 

**La Vergne WS 
(Rutherford County) 

7B 5,494 2,000 Nashville WD 
Smyrna WD 

- N/A .443 80 .6 Category 5. Storage 
capacity equals 
1,350,000 gallons . 

*Madison Suburban UD 8 30,000 12,378 Cumberland River, See 
Cheatham additional 

10 .000 7 .500 250 .0 Category 5 . Total 
storage in Cheatham 

Reservoir 
(200 .5) 

information Reservoir equals 84,100 
acre-feet at minimum 
pool . This provides 
adequate water to meet 
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Table 3 .--Public water-supply facilities, Lower Cumberland River basirr--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

_ 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 

I use 
(Mgal/d) 

Gross 
per capita 
water 
use 

( mod) 

Additional information 
(existing problems,

and so forth) 

Davidsorr-Continued 

Madison Suburban UD 
demands for more than 
90 days . Storage ca
pacity equals 7,600,000 
gallons . 

*Old Hickory UD 6A 

' 

4,132 1,413 Cumberland 
River, Old 
Hickory Reser 
voir (218 .9) 

See 
additional 
information 

1 .500 0 .710 105 .0 Category 5 . Total 
storage in Old Hickory
Reservoir equals
356,600 acre-feet at 
minimum pool . This 
provides adequate 
water to meet Old 
Hickory UD demands for 
more than .90 days . 
Storage capacity equals
500,000 gallons . 

**Lakewood WD 8 2,300 780 Old Hickory UD - N/A .146 63 .5 Category 5 . 

**Rayon City WC 8 3,200 510 Old Hickory UD - N/A .130 40 .6 Category 5 . 

Dickson 

*Harpeth UD 9B 1,800 588 Spring (1) - .150 .103 57 .2 Category 9 . Turbidity
occurs after heavy
rainfall . Supply will 
not meet demand in dry
weather . Srorage capa
city equals 100,000 
gallons . 

*Turnbull UD 9B 3,000 1,251 Turnbull Creek 4.783 1 .500 1 .250 340 .3 Category 3 . Occasional 
turbidity . Storage ca
pacity for treated 
water equals 1,500,000 
gallons . Storage ca
pacity for untreated 
water equals 4,900,000 
gallons . 

**White Bluff UD 9B 3,500 970 Turnbull UD - .250 .229 65 .4 Category 3 . Storage
capacity equals
2,500,000 gallons . 
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Table 3 .--Public water-supply facilities, Lower Cumberland River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(regal/d) 

Gross 
per capita 

water 
use 

(_&al/d ) 

Additional information 
(existing problems, 

and so forth) 

Dickson--Continued 

*Vanleer WS+ 11 1,215 420 Spring (1) - .144 .080 65 .8 Category 9 . Storage
capacity equals 50,000 
gallons . Water supply
will not meet demand 
during dry weather . 

Houston 

*Erin WD+ 11 2,192 706 Cumberland 
River, Lake 
Barkley
(108 .3) 

See 
additional 
information 

0 .750 0 .475 216 .7 Category 5 . Total 
storage in Lake Barkley 
equals 339,200 acre-
feet at minimum pool . 
This provides adequate 
water to meet Erin WD 
demands for more than 
90 days . Storage ca
pacity equals
1,000,000 gallons . 

*Tennessee Ridge WS+ 11 1,918 700 Wells (2) - .216 .160 83 .4 Category 9 . Storage
capacity equals 100,000 
gallons . 

Macon 

*Lafayette WS+ 12 6,000 2,300 Springs (2) - 1 .000 .500 83.3 Category 9 . Storage
capacity equals 460,000 
gallons . 

*Red Boiling Springs WS+ 12 1,583 500 Springs (2) - 1 .944 .400 149 .7 Category 9 . Water 
supply low during 
dry summer . Storage
capacity equals 300,000 
gallons . 

**Northwest Clay County UD 12 1,100 378 Red Boiling 
Springs WS 

- N/A .163 148 .2 Category 9 . Storage 
capacity equals 200,000 
gallons . 
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Table 3 .--Public water-supply facilities, Lower Cumberland River basin--Continued 

County
and 

facility name 

Tributary Population 
basin served 
No . 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d ) 

Additional information 
(existing problems, 

and so forth) 

Mont omer 

*Clarksville WD 11 50,000 17,000 Cumberland 
River, lake 
Barkley 
(132 .8) 

See 
additional 
information 

12 .000 10 .000 169 .3 Category 5 . Total 
storage in Lake Barkley
equals 339,200 acre-
feet at minimum pool . 
This provides adequate 
water to meet Clarks
ville WD demands for 
more than 90 days . 
Storage capacity equals
8,700,000 gallons . 

**Cumberland Heights UD 11 2,500 775 Clarksville WD - N/A 0 .237 94 .8 Category 5 . Storage
capacity equals 100,000 
gallons . 

~1 
V 

**Cunningham UD 11 6,000 1,600 Clarksville WD - N/A .400 66 .7 Category 5 . Storage
capacity equals 800,000 
gallons . 

~0 **East Montgomery UD+ 11 5,273 1,750 Clarksville WD - N/A .450 85 .3 Category 5 . Storage
capacity equals 850,000 
gallons . 

**Kirkwood UD IOB 300 200 Clarksville WD - N/A .035 116 .7 Category 5 . Storage 
capacity equals 50,000 
gallons . 

**North Montgomery
County UD 

11 100 31 Clarksville WD - N/A .024 240 .0 Category 5 . 

**Woodlawn UD 11 3,000 1,000 Clarksville WD - N/A .389 83.0 Category 5 . Storage
capacity equals 500,000
gallons . 

***North Stewart WC 11 2,500 720 Woodlawn UD - N/A .140 56.0 Category 5 . 

Robertson 

*Adams-Cedar Hill UD l0A 2,500 700 
(34 .1) 

_ 

Red River 23 .590 0.346 .150 60 .0 
the fall of year clogs
intake . Storage capac
ity equals 600,000 
gallons . 

Category 3 . Debris in 
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Table 3 .--Public water-supply facilities, Lower Cumberland River basirr--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita 

. 

water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Robertso rr-- Continued 

*Greenbrier WS+ 10A 2,900 950 City Lake See 
additional 

.432 .302 104.1 Category 5. If City 
Lake was full at start 

information of drought, a demand of 
0 .600 Mgal/d could be 
met for more than 90 
days . Storage capac
ity equals 175,000 
gallons. 

*Mill Creek Heights UD l0A 60 20 Spring (1) - .050 .004 67.0 Category 9 . 

*Orlinda WS l0A 400 160 Well (1)
Spring (1) 

-
-

0.110 0 .030 75.0 Category 9. Spring 
used only, in emergen
cies . Flow 30,000 
gal/d . Storage capac
ity equals 75,000 
gallons . 

N 
00 
Q 

*Springfield WS l0A 16,500 5,430 Red River 
(34.1) 

23 .590 4 .6 1 .840 111 .5 Category 3. Storage 
capacity equals 
10,500,000 gallons . 

*White House UD l0A 40,000 8,500 Cumberland See 
River, Old additional 
Hickory Reser information 

8 .000 2 .863 71 .6 Category 5 . Total 
storage in Old Hickory 
Reservoir equals 

voir (217.1) 356,600 acre-feet at 
minimum pool . This 
provides adequate water 
to meet White House UD 
demands for more than
90 days . Taste and 
odor . Storage capac
ity equals 4,850,000 
gallons . 

Rutherford 

*Eagleville WD 9A 555 185 Wells (2) - .163 .049 88 .3 Category 9. Storage 
capacity equals 200,000 
gallons . 

*Murfreesboro WD 7A 35,000 12,000 East Fork 
Stones 

1 .939 13 .000 4.365 118 .6 Categories 4 and 9 . 
Storage capacity equals 

(12 .3) 6,000,000 gallons . 
Spring (1) - 1 .135 
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Table 3.--Public water-supply facilities, Lower Cumberland River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design

capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d ) 

Additional information 
(existing problems, 

and so forth) 

Rutherford--Continued 

**Consolidated UD of 
Rutherford County 

7A 24,000 7,100 Murfreesboro WD 
Smyrna WD 

- N/A 1 .350 
.150 

62 .5 Categories 4, 5, and 9 . 
Storage capacity equals
3,100,000 gallons . 

*Smyrna WD 7A 12,000 2,523 Stones River, 
J . Percy
Priest 
Reservoir 
(35 .5) 

See 
additional 
information 

4 .000 1 .533 115 .3 Category 5 . Total 
storage in J . Percy 
Priest Reservoir equals
268,000 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Smyrna WD de
mands for more than 90 
days . Storage capacity
equals 2,000,000 
gallons . 

Stewart 

*Dover WD 11 1,400 515 Cumberland 
River, Lake 
Barkley 
(88 .8) 

1,227.970 0.260 0.130 92 .9 Category 5 . Total 
storage in Lake Barkley
equals 339,000 acre-
feet at minimum pool . 
This provides adequate 
water to meet Dover WD 
demands for more than 
90 days . Storage ca
pacity equals 300,000 
gallons . 

Sumner 

"Gallatin WD 6B 16,000 6,500 Cumberland 
River, Old 
Hickory Reser
voir (239 .1) 

See 
additional 
information 

8.000 3.646 195 .6 Category 5 . Total 
storage in Old Hickory
Reservoir equals 
356,600 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Gallatin WD de
mands for more than 90 
days . Storage capac
ity equals 7,500,000 
gallons . 
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Table 3 .--Public water-supply facilities, Lower Cumberland River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Sumner-Continued 

**Castilian Springs--
Bethpage UD 

6B 4,800 1,250 Gallatin WD - N/A .315 65 .6 Category 5 . Storage 
capacity equals 350,000
gallons . 

**Westmoreland WS 12 2,000 740 Gallatin WD - N/A .201 100 .5 Category 5 . New treat
ment plant being cocr 
structed . Water will 
be purchased from Gal
latin until completed . 
Storage capacity equals
610,000 gallons . 

*Hendersonville UD+ 6B 27,016 8,000 Drakes Creek, 
Old Hickory 
Reservoir 
(4 .8) 

See 
additional 
information 

3.000 2.027 75 .0 Category 5 . Total 
storage in Old Hickory 
Reservoir equals
356,600 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Hendersonville 
UD demands for more 
than 90 days . Turbid
ity at times . Storage
capacity equals
3,700,000 gallons . 

*Portland WS l0A 7,302 2,206 West Fork 
Drakes Creek 
(0 .35)

Spring impound
ments (2) used 
in emergency
only . 

0 .000 

-

1 .008 0 .672 92 .0 Categories 4 and 9 . 
Turbidity after heavy
rains . Storage capa
city 825,000 gallons . 

Trousdale 

*Hartsville WD 6B 5,180 1,480 Cumberland 
River, Old 
Hickory
Reservoir 
(278 .6) 

See 
additional 
information 

1 .000 .375 72.4 Category 5 . Total 
storage in Old Hickory 
Reservoir equals
356,600 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Hartsville WD 
demands for more than 
90 days . Storage ca
pacity equals 675,000 
gallons . 
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Table 3.--Public water-supply facilities, Lower Cumberland River basis--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 
_ 

Gross 
per capita 
water 
use 

_ .__dal/d) 

Additional information 
(existing problems,

and so forth) 
-

Williamson 

*College Grove UD+ 9A 579 185 Spring (1) - .101 .050 86.4 Category 9 . Storage
capacity equals 100,000 
gallons . 

*Franklin WD 9A 16,000 5,200 Harpeth River 
(89 .9)

Springs (40)
Harpeth Valley
UD 

.032 

-
-

2 .016 

N/A 

2 .007 

.371 

.290 

148 .4 Categories 4, 5, and 9 . 
Storage capacity equals
5,950,000 gallons . 

**Mallory Valley UD+ 9A 1,623 458 Franklin WD - N/A .174 107 .2 Categories 4, 5, and 9 . 

**Milcrofton UD 9A 3,000 700 Franklin WD - N/A .120 40 .0 Categories 4, 5, and 9 . 
Storage capacity equals
1,100,000 gallons . 

*Nolensville UD 8 3,200 1,060 Wells (3)
Nashville WD 

-
-

.414 
N/A 

.183 

.138 
100 .3 Categories 5 and 9 . 

Storage capacity equals
150,000 gallons . 

Wilson 

*Lebanon WD 6A 17,000 5,728 Cumberland River, See 
Old Hickory additional 
Reservoir information 
(263 .0) 

6 .000 3 .470 171 .8 Category 5 . Total 
storage in Old Hickory
Reservoir equals
356,600 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Lebanon WD de
mands for more than 90 
days . Storage capac
ity equals 4,000,000 
gallons . 

**Gladeville UD 7B 5,500 1,150 Lebanon WD - N/A .252 45 .8 Category 5 . Storage
capacity equals 400,000 
gallons . 

**Laguardo UD 6A 2,590 875 Lebanon WD - N/A .181 69.9 Category 5 . 

and Wastewater Authority 
**Wilson County Water 6A 2,700 900 Lebanon WD - N/A .116 43.0 Category 5 . 
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Table 3 .--Public water-supply facilities, Cumberland River 

County
and 

facility 
Tributary Population

basin served 
No . 

Number 
of

connections 

Water 
and 

intake 
(river 

Source 
capacity
(Mgal/d) 

_ 

Plant 
design
capacity
(Mgal/d) 

Average
water 
use 

(Mgal/d) 

Gross 
per

water 
use 

(gal/d> 

Additional 
(existing

and 

Wilson--
*Watertown 6A 1,650 550 Wells - .324 .145 87 .9 Category . Storage

capacity
gallons . 
400,000-gallon
being
replace
gallon . 

*West 6A 15,525 5,175 Cumberland 
Old 
Reservoir 
(225.4) 

additional
information 

2 .880 1 .300 83 .7 Category . 
storage
Reservoir 
356,600
minimum . This 
provides
water 
Wilson 
more 
Odor . 

. 
age
3,600,000 . 



������������������������������������������������������

Table 4 .--Self-supplied commercial and industrial water users, Lower Cumberland River basin 

[*System received all water from primary surface-water or groundwater source] 

County, industry 
name (SIC code), and 

location by city -

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
cipal products, existing

problems, and so forth)
(pri 

Davidson 

*E . I . Dupont
De Nemours and Co ., 
Inc . 
(2821,2824,1865) ; 
Old Hickory 

6A 2,830 Cumberland River, 
Old Hickory
Reservoir 
(218 .6) 

See 
additional 
information 

26.736 2.203 Category 5 . Products  Textile fibers . 
Total storage in Old Hickory Reservoir 
equals 356,600 acre-feet at minimum pool . 
This provides ample water to meet E . I . 
Dupont De Nemours demands for more than 90 
days . Some problem with turbidity . 

*Ford Motor Co ., 
Inc . (2311) ; 
Nashville 

8 1,500 Cumberland River 
Cheatham Reser
voir (182 .3)

Metro Nashville WS 

. 
See 
additional 
information 

-

13.000 

.248 

1.203 Category 5 . Product - Glass . Total storage
in Cheatham Reservoir equals 84,100 acre-feet 
at minimum pool . This provides ample water to 
meet Ford Motor Company demands for more than 
90 days . 

Montgomery 

N 
00 
(T1 

*Jersey Miniere 
Zinc Company
(3333) ;
Clarksville 

11 389 Cumberland River, 
Lake Barkley
(122 .5) 

See 
additional 
information 

.800 .370 Category 5 . Product  Zinc . Total storage 
in Lake Barkley equals 339,200 acre-feet at 
minimum pool . This provides ample water to 
meet Jersey Miniere Zinc Company demands for 
more than 90 days . Some problem with 
turbidity . 
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Table 5 .--Public water-supply facilities, Upper Cumberland River basin 

[*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(ga l/d) 

Additional information 
(existing problems,

and so forth) 

Campbell 

*JeIlico WD 1 4,088 1,168 Proctor Hollow 
Creek 

Pond (1) 

0.000 

-

0.750 0.500 122 .3 Category 4 . Experi
ences water shortage 
at times . Storage ca
pacity equals 750,000 
gallons . 

Clay 

*Ce1ina WS 4B 2,500 1,000 Obey River 
(0 .25) 

See 
additional 
information 

.500 .280 106 .8 Category 1 . The Fish 
Hatchery below Dale 
Hollow Dam requires a 
minimum flow of 14 
ft 3 /s (9 .048 Mgal/d) . 
This water is available 
to Celina WS after it 
flows from the reser
voir, through the fish 
ponds, and into the 
Obey River . Occasion
ally have water quality 
problems . Storage ca
pacity equals 400,000 
gallons . 

**Free Hill UD 4B 260 88 Celina WS - N/A .013 50 .0 Category 1 . Storage
capacity equals 100,000
gallons . 

DeKalb 

*Dowel ltown-Liberty UD+ 5C 848 330 Well (1) - .108 .085 100 .2 Category 9 . 

*Smithville WS 5C 6,300 1,587 Caney Fork 
River, Center 
Hill Reservoir 
(60 .1) 

See 
additional 
information 

4 .000 .800 79 .4 Category 5 . Total 
storage in Center Hill 
Reservoir equals
837,400 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Smithville 
Water System demands 
for more than 90 days . 

**DeKalb UD+ 5C 4,369 1,700 Smithville WS - N/A .300 68 .7 Category 5 . 
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Table 5.--Public water-supply facilities, Upper Cumberland River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water , 
use 

(Mgal/d) 

per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Fentress 

*Jamestown WD 2B 2,500 956 Impoundment 
lake of 68.3 
acres on White 
Oak Creek 

0 .065 
-

2.000 0.938 258.8 Category 6. Storage
capacity equals
1,750,000 gallons. 

(18.1) 

**Al lardt WS 2A 1,500 300 Jamestown WD - N/A .040 26.7 Category 6 . Storage 
capacity equals 100,000 
gallons. 

**Fentress County UD 2B 4,000 955 Jamestown WD - N/A .251 62 .8 Category 6. Storage 
capacity equals 325,000 
gallons. 

Jackson 

*Gainesboro WD 4A 3,500 545 Cumberland 
River, Cordell 

See 
additional 

.360 .181 51 .7 Category 5 . Total 
storage in Cordell Hull 

Hull Reservoir 
(359 .1) 

information Reservoir equals
204,800 acre-feet at 
minimum pool . This 
provides adequate water 
to meet Gainesboro 
Water Department de
mands for more than 90 
days . Occasionally
have flooding problem. 
Storage capacity equals
579,000 gallons . 

Overton 

*Livingston WD 4A 7,000 2,500 Impounded lake 
fed by Carr 
Creek 
(4 .7) 

.646 3 .000 .800 96.4 Category 5 . Turbidity 
after heavy rain, and 
algae in summer months . 
Storage capacity equals 
1,600,000 gallons for 
treated water . 
capacity equals 

Storage 

150,000,000 gallons 
for untreated water . 

**North Overton UD 4A 1,100 370 Livingston WD - N/A .025 22 .7 Category 5 . Storage 
capacity equals 50,000 
gallons . 
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Table 5 .--Public water-supply facilities, Upper Cumberland River basin--Continued 

County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design 

capacity 

Average 
water 
use 

Gross 
per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use 
(gal/d) 

and so forth) 

Overton--Continued 

**West Overton UD 4A 1,500 500 Livingston WD 
Algood WS 

-
-

N/A .100 
.050 

100 .00 Category 5 . 

Pickett 

*Byrdstown WD 3B 3,000 900 Obey River, 
Dale Hollow 
Reservoir 

See 
additional 
information 

0.432 0 .200 66.7 Category 5 . Total 
storage in Dale Hollow 
Reservoir equals 

(45 .3) 857,000 acre-feet at 
minimum pool . This 
provides adequate 
water to meet Byrds
town Water Department 
demands for more than 
90 days . Storage ca
pacity equals 450,000 
gallons . 

Putnam 

*Cookeville WD 5C 18,000 6,444 Caney Fork 
River, Center 

See 
additional 

10 .250 6.500 272.6 Category 5 . Total 
storage in Center Hill 

Hill Reservoir information Reservoir equals 
(45 .1) 837,400 acre-feet at 

minimum pool . This 
provides adequate 
water to meet Cooke
ville Water Department 
demands for more than 
90 days . Storage 
capacity will be in
creased from 5,250,000 
gallons to 15,000,000 
gallons by March 1983 . 

**Algood WD 4A 2,995 1,229 Cookeville WD - N/A .271 90 .5 Category 5 . Storage 
capacity equals 
2,325,000 gallons. 

**Bangham UD 5C 2,975 850 Cookeville WD - N/A .160 53 .8 Category 5 . 

**Baxter WD 5C 4,000 950 Cookeville WD - N/A .230 57 .5 Category 5. Storage 
capacity equals 300,000 
gallons. 
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Table 5 .--Public water-supply facilities, Upper Cumberland River basim -Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita 
water 
use 

(gal/d ) 

Additional information 
(existing problems,

and so forth) 

Putnam--Continued 

**Cookeville Boat Dock 
Road UD+ 

5C 2,556 900 Cookeville WD - N/A .200 78.2 Category 5 . 

**Double Springs UD+ 5C 2,158 693 Cookeville WD - N/A .132 61 .2 Category 5 . 

**Dry Valley UD+ 5C 1,003 383 Cookeville WD - N/A .092 92 .0 Category 5 . 

**Falling Water UD 5C 1,650 514 Cookeville WD - N/A .164 99.4 Category 5 . 

**Flynns Lick and 
Granville Water Coop 

4A 1,120 441 Cookeville WD - N/A 0 .061 54 .5 Category 5. 

(F L 6 G Coop) 

**Old Gainesboro Road UD+ 5C 2,374 840 Cookeville WD - N/A .232 97 .7 Category 5 . 

*Monterey WD 5A 2,500 1,100 White Pine 
Creek, 

0 .000 0 .345 .250 100 .0 Category 6. Water 
shortages at times 

Monterey City 
Lake 

because of dry summers . 
Storage capacity equals
650,000 gallons . 

Scott 

*0neida Water and Sewer 2A 5,800 1,912 North Fork Pine See 1 .010 1 .000 98.8 Categories 6 and 9. 
Commission Creek, 

Howard H. 
additional 
information 

Shortage of water 
during severe drought . 

Baker Lake Storage capacity of 
(1 .8) 

Wells (2) -
treated water equals 
1,600,000 gallons . 
Storage capacity of 
untreated water equals 
200,000,000 gallons. 

**Huntsville UD 2A 6,000 1,840 Oneida W&S 
Commission 

- N/A .427 71 .2 Categories 6 and 9. 
Storage capacity equals 
1,000,000 gallons . 

Smith 

*Carthage WD 5C 2,500 921 Cumberland River, See 
Old Hickory additional 

1.400 .602 160 .8 Category 5. Total 
storage in Old Hickory 

Reservoir information Reservoir equals 
(308 .7) 356,000 acre-feet at 

minimum pool . This 
provides adequate water 
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Table 5 .--Public water-supply facilities, Upper Cumberland River basin--Continued 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
_ Wal/a) 

Smith--Continued 

to meet Carthage Water 
Department demands for 
more than 90 days . 
Flooding and turbidity . 
Storage capacity equals 
600,000 gallons . 

**Cordell Hull UD+ 5C 800 293 Carthage WD - N/A .040 50 .0 Category 5 . Storage
capacity equals 100,000 
gallons . 

**Twenty-Five UD+ 5C 650 250 Carthage WD - N/A 0 .160 246 .2 Category 5 . Storage
capacity equals 100,000 
gallons. 

N 
*Smith UD 5C 3,380 1,300 Caney Fork 

River 
(7 .3) 

19 .389 3 .000 .716 167 .5 Category 1 . Storage 
capacity equals 
2,500,000 gallons . 

Q **Alexandria WS 
(DeKalb County) 

5C 1,200 450 Smith UD - N/A .150 125 .0 Category 1 . Storage 
capacity equals 450,000 
gallons. 

Van Buren 

*Spencer UD 5A 3,300 1,100 Impoundment 
(Benton Branch) 

.000 1 .000 .255 77.3 Category 6. Storage 
capacity equals 325,000 

(1 .8) gallons with an addi
tional 300,000 gallons 
planned. 

*Taft Youth Center WD 5A 825 2 Impoundment .000 .600 .325 236 .4 Category 6 . Storage 
(Bee Creek) capacity equals 
(7 .3) 1,190,000 gallons. 

**Fall Creek Falls UD 5A 1,120 443 Taft Youth 
Center WD 

- N/A .130 116.1 Category 6 . Storage 
capacity equals 500,000 
gallons. 
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Table 5 .--Public water-supply facilities, Upper Cumberland River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design

capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(g a l/d) 

Additional information 
(existing problems, 

and so forth) 

Warren 

*McMinnville WD 5B 12,500 5,000 Barren Fork 
River 
(6 .3) 

28.437 3.500 2.850 152 .3 Category 1 . Water 
shortages may occur 
during summer for lack 
of treatment facili
ties . Storage capacity 
equals 4,100,000 
gallons . 

**Gentertown UD 5B 3,360 1,120 McMinnville WD - N/A .210 62 .5 Category 1 . Shortage 
of water at times . 
Storage capacity equals
250,000 gallons . 

**Irving College UD 5B 1,863 621 McMinnville WD - N/A .125 67.1 Category 1 . Shortage 
of water and storage 
at times . Storage
capacity equals 100,000 
gallons . 

**Lower Collins UD 5B 3,150 1,050 McMinnville WD - N/A 0 .205 65 .1 Category 1 . Shortage
of water and storage 
at times . Storage
capacity equals 300,000 
gallons . 

**North Warren UD 5B 2,877 959 Minnville WD - N/A .205 71 .3 Category 1 . Shortage
of water at times . 
Storage capacity equais
200,000 gallons . 

**Viola UD 5B 2,000 544 McMinnville WD - N/A .085 42 .5 Category 1 . Flooding
of underground pumps 
at pumping station . 
Storage capacity equals
500,000 gallons . 

**West Warren County UD 5B 1,100 550 McMinnville WD - N/S .116 105 .5 Category 1 . Storage
capacity equals 100,000 
gallons . 
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Table 5.--Public water-supply facilities, Upper Cumberland River basin--Continued 

County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design 

capacity 

Average 
water 
use 

Gross 
per capita 

water 
Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use 
(&al/d) -

and so forth) 

White 

*Bon de Croft UD 5A 1,510 520 Calfkiller 
River, Fire-
stone Lake 

6 .463 .322 .145 58.3 Category 5 . Storage 
capacity equals 250,000 
gallons . 

(8 .2) 

**Pleasant Hill UD 
(Cumberland Co .) 

5A 1,500 453 Bon de Croft UD - N/A .057 38.0 Category 5 . Storage 
capacity equals 80,000 
gallons . Occasional 
pressure drops due to 
leaks at Bon de Croft . 

*Sparta WS 5A 12,000 2,800 Ca lfkiller 
River 

6 .463 3 .133 2 .000 115 .2 Category 3. Storage 
capacity equals 

(16.1) 4,500,000 gallons . 

**Dewhite UD 5A 5,000 1,020 Sparta WS - N/A .207 41 .4 Category 3. Storage 
capacity equals 300,000 

N gallons . 

N **O'Conner UD 5A 3,400 1,230 Sparta WS - N/A .300 88.2 Category 3 . Odor at 
times . Storage capac
ity equals 300,000 
gallons . 

**Quebeck-Walling UD+ 5A 2,207 797 Sparta WS - N/A .110 49.8 Category 3 . 
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Table 6.--Self-supplied commercial and industrial water users, Upper Cumberland River basin 

(*System received all water from primary surface-water or ground water source) 

County, industry 
name (SIC code), and 

location by city 

Tributary
basin 
No 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing

problems, and so forth) 

Smith 

*Jersey Miniere 
Zinc Company
(3333) ; 
Elmwood 

5C 190 Caney Fork River 
(4 .0) 

25.851 0.765 0 .007 Category 1 . Product - Zinc ore . 
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Table 7 .--Public water-supply facilities, Duck-Buffalo River basin 

(*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source) 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design

capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

gal/d) 

Additional information 
(existing problems,

and so torth) 

Bedford 

*Shelbyville WD 34A 16,915 5,772 Duck River 
(227 .0) 

102.000 4.500 3.500 188 .6 Category 1 . The con 
trolling upstream
reservoir for this 
reach of the Duck River 
is Normandy Dam located 
at river mile 248.6 on 
the Duck River . Exces
sive concentrations of 
manganese and iron due 
to reservoir releases 
from Normandy Dam . 
Storage capacity equals
3,000,000 gallons . 

**Bedford County UD 34A 3,960 1,650 Shelbyville WS - .750 .256 73.6 Category 1 . While the 
Bedford County UD 
currently buys a part
of its water from the 
Shelbyville WD under 
contract, the District 
has built its own 
treatment plant on the 
Duck River at mile 
202 .4 . This plant has 
a treatment capacity of 
0 .750 Mgal/d and will 
be fully operational
in June 1984 . Subse
quent to June of 1984, 
Bedford County UD will 
withdraw all of its 
water from the Duck 
River at mile 202.4 . 
The estimated source 
capacity at mile 202.4 
is 98.000 Mgal/d . The 
controlling upstream 
reservoir for this 
reach on the Duck River 
is Normandy Dam located 
at mile 248.6 on the 



�

Table 7.--Public water-supply facilities, Duck-Buffalo River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Bedford--Continued 

Duck River. Shelby
ville WD will continue 
to provide water when 
necessary during peak 
use periods or emer
gencies . Storage 
capacity equals 100,000 
gallons . 

**Flat Creek Water 
Cooperative 

34A 780 279 Shelbyville WD 
Tullahoma WD 

-
-

N/A 0.060 
.005 

83.3 Categories 1 and 5 . 
Storage capacity equals 
100,000 gallons . 

*Wartrace WS 34A 1,320 550 Cascade Spring 1 .700 N/A .307 106 .1 Category 7. Storage 
capacity equals 225,000 
gallons . 

N 
10 
CT1 

**Bell Buckle WS 34A 1,216 380 Wartrace WS - N/A .150 123.4 Category l. Periodic 
water shortages due to 
Wartrace's inability to 
provide adequate water 
at times . Storage ca
pacity equals 100,000 
gallons . 

**Normandy Road 
Cooperative UD 

34A 123 35 Wartrace WS - N/A .017 138.2 Category 7. Serious 
water losses due to 
deteriorating water 
mains and lines. 

Coffee 

*Duck River Utility
Commission 

34A - -

(about 255.0) 

Duck River, 
Normandy 
Reservoir 

See 
additional 
information 

7.500 3.500 - Category 5. Total 
storage in Normandy 
Reservoir equals 66,600 
acre-feet at normal 
minimum pool elevation 
of 859 feet above sea 
level . This provides 
adequate water to meet 
the Commission's water 
demands for more than 
90 days . The Com
mission serves water 
only to the Manchester 
and Tullahoma WD's in 



Table 7 .--Public water-supply facilities, Duck-Buffalo River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average 
water 

- use 
(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Coffee--Continued 

the Duck-Buffalo and 
Elk-Shoal River basins, 
respectively . Storage 
capacity equals 500,000 
gallons. 

**Manchester WD 34A 7,750 3,100 Duck River 
Utility 
Commission 

- N/A 1.200 134 .8 Category 5. Storage 
capacity equals 
2,450,000 gallons. 

***Hillsville UD 34A 3,329 880 Manchester WD - N/A .155 46.6 Category 5 . Storage 
capacity equals 400,000 
gallons . 

**Tullahoma WD 34A 19,353 6,800 Duck River 
Utility 

- N/A 2.300 112 .2 Category 5. This dis
trict also provides 

N Commission about 0.005 Mgal/d of 
water to the Flat 

10 Creek Water Cooperative 
Q1 in the Duck-Buffalo 

River basin and 0 .123 
Mgal/d to the Center 
Grove-Winchester 
Springs UD in the Elk-
Shoal River basin . 
Storage capacity equals 
4,500,000 gallons . 

Dickson 

*Dickson WD 34D 9,500 2,845 Wells (2) 0.878 1 .000 .800 83.7 Categories 5 and 7. 
City Reservoir See 

additional 
.200 The estimated storage 

capacity of the city 
information reservoir is 150 acre-

feet of which about 
140 acre-feet or 
45,000,000 gallons are 
available for water 
supply with no inflow . 
This provides suffi
cient water to meet the 
city's water demands 
for more than 90 days . 
Storage capacity equals 
850,000 gallons . 
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Table 7 .--Public water-supply facilities, Duck-Buffalo River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Dickson--Continued 

**West Piney UD 34D 1,200 343 Dickson WD - N/A 0 .066 55.0 Categories 5 and 7 . 

**Sylvia - Tennessee 
City Pond UD 

34D 1,752 600 Dickson WD - N/A .139 79 .3 Categories 5 and 7 . 
Storage capacity equals
100,000 gallons . 

Hickman 

*Bon Aqua Lyles UD 34D 3,542 1,250 Mill Creek 
(9 .9)

Spring (1) 

0 .000 

-

0 .662 .300 

.003 

85.5 Categories 4 and 9 . 
The spring is used only 
in case of emergency 
situations . Storage
capacity equals 421,000 
gallons . 

*Centerville WS 34C 5,700 1,630 Big Swan (Swan)
Creek (1 .1) 

27 .000 1 .152 .650 114 .0 Category 3 . Storage
capacity equals
1,500,000 gallons . 

*Turney Center WS 34D 750 1 Duck River 
(40 .0) 

179 .000 .648 .102 136 .0 Category 1 . The con
trolling upstream 
reservoir for this 
reach of the Duck River 
is Normandy Dam located 
at river mile 248 .6 on 
the Duck River . Turney
Center serves one 
prison with 750 in
mates . Storage capac
ity equals 540,000
gallons . 

Humphreys 

*McEwen WD 34D 2,112 697 Wells (2) .288 N/A .200 94 .7 Category 7 . Storage
capacity equals 400,000
gallons . 

*Waverly"W3 34D 5,428 2,385 Duck River 
(8 .3) 

Well (1) 

327 .000 

.720 

2.000 .210 

.590 

147 .4 Categories 1 and 7 . 
The controlling up
stream reservoir for 
this reach of the Duck 
River is Normandy Dam 
located at river mile 
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Table 7 .--Public water-supply facilities, Duck-Buffalo River basin--Continued 

County Tributary Population Number 
Water source 

and Source 
Plant 
design 

Average 
water 

Gross 
per capita Additional information 

and 
facility name 

basin 
No . 

served of 
connections 

intake location 
(river mile) 

capacity 
(Mgal/d) 

capacity 
(Mgal/d) 

use 
(Mgal/d) 

_ water 
use 

(gal/d ) 

(existing problems, 
and so forth) 

Humphreys--Continued 

248.6 on the Duck 
River. Storage capac
ity equals 1,600,000 
gallons . 

Lawrence 

*Summertown WS 35 1,065 355 Wells (2) - 0 .216 0 .760 71 .4 Category 9 . 

Lewis 

*Hohenwald WS 35 5,517 1,935 Well (1) 
Spring (1) 

0.792 
.576 

N/A .350 
.270 

112.4 Category 7. Note, a 
new well with a source 
capacity of 0.864 
Mgal/d has also been 
developed . Storage ca
pacity equals 800,000 
gallons . 

00 Marshall 

*Lewisburg WS 34B 8,850 3,989 Duck River 
(181 .0) 

City Lake 

96.000 

See 

4.000 1 .728 

.540 

214 .8 Categories 1 and 5 . 
The controlling up
stream reservoir for 

additional this reach of the Duck 
information River is Normandy Dam 

located at river mile 
248.6 on the Duck 
River. The estimated 
storage capacity of the 
city lake is 135 acre-
feet of which approxi
mately 12 .5 acre-feet 
or 40,000,000 gallons 
are available for water 
supply with no inflow . 
This provides adequate 
water to meet Lewis-
burg's water demands 
for more than 90 days . 
Occasional taste and 
odor problems in the 
city lake and the Duck 
River due to reservoir 
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Table 7 .--Public water-supply facilities, Duck-Buffalo River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d ) 

Additional information 
(existing problems,

and so forth) 

Marshall--Continued 

releases from Normandy 
Dam . Storage capacity
equals 5,750,000
gallons . 

**Cornersville WS 34B 754 325 Lewisburg WS - N/A .067 75.6 Categories 1 and 5 . 
Storage capacity equals
200,000 gallons . 

**Marshall County
Board of Public 
Utilities 

34B 1,780 659 Lewisburg WS 
Cornersville WS 

-
-

N/A 0 .300 
.010 

147 .2 Categories 1 and 5 . 
Storage capacity equals
417,000 gallons . 

***Chapel Hill WS 34B 1,028 365 Marshall County 
Board of 
Public 
Utilities 

- N/A .048 46.7 Categories 1 and 5 . 
Occasional water-supply
shortages . Storage
capacity equals 100,000
gallons . 

Maury 

*Columbia WD 34C 38,250 11,592 Duck River 
(133 .7) 

111 .000 12 .500 7 .633 184 .2 Category 1 . The coin 
trolling upstream
reservoir for this 
reach of the Duck River 
is Normandy Dam located 
at river mile 248.6 on 
the Duck River . 
Seasonal problems 
caused by algae growth
which requires addi
tional treatment 
resulting in increased 
costs . Storage capac
ity equals 8,400,000
gallons . 

**Mount Pleasant WS 34C 5,516 1,978 Springs (5)
Columbia WD 

.790 
-

1 .000 .800 
.050 

154 .1 Categories 1 and 8 . 
Storage capacity equals
1,175,000 gallons . 
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Table 1 .--Public water-supply facilities, Duck-Buffalo River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

_ 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Main-Continued 

**Spring Hill WD 34C 1,200 435 Columbia WD - N/A .350 85 .0 Category 1 . Inadequate 
water pressure in the 
distribution mains and 
lines due to increased 
demand by the HB and TS 
Utility District . 
Storage capacity equals 
50,000 gallons . 

***HB and TS 34C 5,903 1,851 Spring Hill WD - N/A .245 89 .4 Categories 1 and 5 . 
Utility District 
(Hillsboro and 

Harpeth Valley 
UD 

See 
additional 

.283 Rarpeth Valley UD is 
located in Davidson 

Thompson Station information County and withdraws 
Utility District) its water (5 .000 

Mgal/d) from the 
Cumberland River which 

W 
is regulated by 
Cheatham Dam located 
at river mile 148.7 on 
the Cumberland River . 
Cheatham Dam's storage 
capacity equals 84,200 
acre-feet at normal 
minimum pool elevation 
of 382 feet above sea 
level . This provides 
adequate water to meet 
Harpeth Valley's water 
demands for more than 
90 days . Storage 
capacity equals 
600,000 gallons . 

**Maury County WS 34B 2,900 1,116 Columbia WS - N/A 0.'.89 `, .2 Category 1 . Storage 
Spring Hill WD - .00? capacity equals 100,000 

gallons . 

Perry 

*Linden WD 35 1,020 560 Buffalo River 68.000 0 .967 .199 185.3 Category 3 . Storage 
(43 .0) capacity equals 538,000 

gallons . 
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Table 7-Public water-supply facilities, Duck-Buffalo River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(&al/d ) 

Additional information 
(existing problems,

and so forth) 

Perry--Continued 

**Buffalo River UD 35 202 63 Linden WD - N/A . .010 49 .5 Category 3 . Storage
capacity equals 500,000
gallons . 

*Lobelville WD 35 835 364 Buffalo River 
(29 .6) 

101 .000 .288 .125 149 .7 Category 3 . Storage
capacity equals 340,000 
gallons . 

Wayne 

*Waynesboro WS 35 2,364 924 Green River 
(13 .6) 

1 .600 .864 .312 132 .0 Category 3 . Storage
capacity equals 805,000 
gallons . 
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Table 8.--Self-supplied commercial and industrial water users, Duck-Buffalo River basin 

[*System received all water from primary surface-water or groundwater source) 

Water source Average Average r 

County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing 

location by city -- No . employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) problems, and so forth) 

Hickman 

*Levi Strauss and 34C 470 Big Swan (Swan) 27.000 0.700 - Category 3 . Product - Men's jeans . 
Company (2328) ; Creek (about 
Centerville 1 .1) 

*M . C . West and 34B 14 Duck River 121 .000 .720 - Category 1 . The controlling upstream 
Company (1475) ; (92 .2) reservoir for this reach of the Duck 
Columbia River is Normandy Dam located at river mile 

248.6 on the Duck River . Product - Phosphate 
mining . 

Lewis 

*Lewis Products 35 650 Wells (2) - .500 0.270 Category 9 . Product - Hose . Storage 
(2251) ; Hohenwald WS - .001 equals 100,000 gallons . 
Hohenwald 

W Marshall
ON *Lewisburg Materials 34B 15 Rock Quarry See .112 - Source capacity data for this rock quarry is 

(1422) ; additional not available due to inadequate data . 
Lewisburg information Product - Crushed limestone . 

Maury 

*E . I . DuPont 34C 128 Duck River 111 .000 .463 .029 Category 1 . The controlling upstream 
De Nemours and (about 130.4) reservoir for this reach of the Duck River 
Company, Inc . Columbia WD - .192 is Normandy Dam located at river mile 248.6 
(3079) ; Columbia on the Duck River . Product - Cellulose 

sponge . Occasional flooding and turbidity 
problem . 

*Occidental Chemical 34C 7 Duck River 111 .000 2 .667 - Category 1 . The controlling upstream reser-
Corporation, (130 .5) voir for this reach of the Duck River is 
Codwin Washer Plant Normandy Dam located at river mile 248.6 on 
(1475) ; Columbia the Duck River . Product - Washed phosphate 

ore . 

*Occidental Chemical 34C 15 Duck River 113 .000 6 .660 - Category 1 . The controlling upstream reser-
Corporation, (113.8) voir for this reach of the Duck River is 

ormany am ocaearver meWilliamsport Washer NdDltd t iil2486 on 
(2819) ; the Duck River . Product - Washed phosphate .Plant 

Columbia ore . 



Table 8 .--Self-supplied commercial and industrial water users, Duck-Buffalo River basitr-Continued 

Maury--Continued 

*Occidental Chemical 34C 275 Duck River 111.000 0.014 0 .074 
Corporation, (130 .5) 
Furnace Plant (2819) ; Ponds (13) - .176 
Columbia Columbia WD - .475 

*Monsanto Industrial 34C 600 Duck River 112.000 14 .400 1 .980 
Chemicals Company (119.9) 
(2819) ; Columbia Greenlick Creek 

Ponds (2) 
2 .600 

See 
additional 

12 .960 
5.760 

information 

*Presnell Phosphate 
Company, Inc . 

34C Unavailable Rutherford Creek .000 .960 -

(2819) ; Columbia 

*Stouffer Chemical 34C 302 West Fork Creek See .420 .115 
Company, Inc . 
(2879) ; Mount 
Pleasant 

(15 .4) 

Mount Pleasant WS 

additional 
information 

- .035 

*Stouffer Chemical 34C 36 Scotts Creek See .486 .001 
Company, Globe (0 .13) additional 
Plant (2819) ; 
Mount Pleasant Mount Pleasant WS 

information 
- .001 

*Stouffer Furnace 34C 280 Big Bigby Creek 2.300 .900 -
Plant (2819) ; 
Mount Pleasant 

(16 .2) 
Mount Pleasant WS - .100 

Categories 1 and 5 . The controlling 
upstream reservoir for this reach of the 
Duck River is Normandy Dam located at river 
mile 248.6 on the Duck River. The estimated 
storage capacity of the 13 rain-filled ponds 
is about 80 acre-feet of which about 70 
acre-feet or 23,000,000 gallons is available 
for water supply with no inflow . This 
provides ample water to meet Occidental's 
water demands from this source for more than 
90 days . Product - Elemental phosphorous . 

Categories 1, 4, and 5 . The controlling up
stream reservoir for this reach of the Duck 
River is Normandy Dam located at river mile 
248.6 on the Duck River. The estimated 
storage of the two ponds equals about 3,910 
acre-feet of which approximately 3,870 acre-
feet or 1,241,000 gallons of water are 
available for water supply with no inflow . 
This provides adequate water to meet 
Monsanto's water demands from this source for 
more than 90 days . Product - Elemental 
phosphorous. Excessive turbidity at the 
intake area after heavy rains . Storage 
capacity equals about 1,270,000,000 gallons . 

Category 4. Product - Elemental 
phorphorous. 

Source capacity data for West Fork Creek is 
not available due to the lack of adequate 
records . Product - Pesticides . Storage 
capacity equals 690,000 gallons . 

Source capacity data for Scotts Creek is not 
available because of the lack of adequate 
records . Product - Washed phosphate ore . 
Storage capacity equals 736,404,000 gallons. 

Category 3. Product - Elemental 
phosphorous . Storage capacity equals 24,000 
gallons . 
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Table 8 .--Self-supplied commercial and industrial water users, Duck-Buffalo River basin--Continued 

Water source , Average Average 
County, industry Tributary Number and Source water consumptive Add tional information 

name (SIC code), and basin of intake location capacity use water use (princi al products, existing 
location by city - No . -- employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) pro lems, and so forth) 

Wade 

*True Temper 35 18 Barlow Branch See 0 .266 - Category 9. Source capacity data for Barlow 
Corporation (0 .5) additional Branch is not available due to a lack of 
(2499) ; information adequate data . Product - Hickory handles . 
Waynesboro Well (1) - .001 
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C 

Table 9.--Public water-supply facilities, Elk-Shoal River basin 

[*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Pladt Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems,

facility name No . connections (river mile) (Mgal/d) (MgaX/d) (Mgal/d) use and so forth) 
(gal/d ) 

Franklin 

*Belvidere Rural UD 27A 1,227 230 Well (1) 0.180 N/A 0.080 65.2 Categories 5 and 7 . 
Winchester WS - - Winchester WS provides 

water to Belvidere 
Rural UD in emergency
situations . Storage
capacity equals 70,000 
gallons . 

*Cowan WS 27A 2,125 800 Spring (1) .130 0 .504 .210 98 .8 Category 8 . Additional 
storage is needed to 
avoid periodic short
ages . Storage capacity
equals 250,000 gallons. 

W *Decherd Water Works 27A 3,275 1,045 Wells (2) .720 .561 .199 60.8 Category 7. Storage 
capacity equals 400,000 

N gallons. 

*Estill Springs WD 27A 2,280 760 Spring (1) .547 .495 .245 107.5 Category 7. Storage 
capacity equals 375,000 
gallons plus a 200,000-
gallon tank for emer
gency use. 

*Huntland WS 27B 1,152 390 Wells (3) .290 .280 .095 82.5 Category 7. Storage 
capacity equals 500,000 
gallons. 

*Sewanee Utility Depart- 25 4,000 860 Jackson and See .680 .303 80.8 Category 5. Together
ment O'Donnel Lakes additional the estimated capacity

information of Jackson and O'Donnel 
Lakes is about 340 
acre-feet of which 
approximately 260 acre-
feet or 85,000,000 gal
lons is available for 
water supply with no 
flow . While this pro
vides sufficient water 
to meet Sewanee's water 
demands for more than 
90 days, it should be 
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Table 9.--Public water-supply facilities, Elk-Shoal River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary 
basin 
No . 

Population
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Franklin--Continued 

noted that the dams 
forming these lakes are 
leaking. Sewanee Util
ity Department serves 
about 2,500 people on 
a year-round basis and 
4,000 people when 
Sewanee College is in 
session . 

*Winchester UD 27A 10,054 3,634 Elk River, Tims 
Fork Reservoir 
(154 .0) 

See 
additional 
information 

3 .000 1 .141 97 .9 Category 5. Total 
storage in Tims Ford 
Reservoir equals 
325,400 acre-feet at 
normal minimum pool 
elevation of 865 feet 
above sea level . This 
provides sufficient 
water to meet this UD's 
water demands for more 
than 90 days . Storage 
capacity equals 
1,550,000 gallons . 

**Center Grove -
Winchester Springs UD 

27A 3,700 984 Winchester UD 
Tullahoma WD 

-
See 
additional 

N/A .157 
.123 

75 .7 Category 5 . Water pur
chased from the Tulla
homa Water Department 

information is withdrawn from Nor
mandy Reservoir on the 
Duck River via the Duck 
River Utility Commis
sion and Tullahoma 
Water Department in 
Coffee County . Total 
storage in Normandy 
Reservoir is 66,600 
acre-feet at normal 
minimum pool elevation 
of 859 feet above sea 
level . While this 
coupled with the water 
available from Tims 
Ford Reservoir is more 
than adequate to meet 
the District's water 



Table 9.--Public water-supply facilities, Elk-Shoal River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design

capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

Additional information 
(existing problems, 

and so forth) 

Franklin--Continued 

demands for more than 
90 days, occasional 
water-supply shortages
are experienced during 
high demand periods
because of inadequate
transmission and dis
tribution line facili
ties and a lack of 
water storage 
facilities . 

Giles 

*Ardmore WS 26 1,512 720 Wells (3) 0 .360 0 .360 0 .215 142 .2 Category 7 . In emer
gency situations, Ard
more WS receives water 
from the North Lime
stone WS in Limestone 
County, Alabama . Stor
age capacity equals
225,000 gallons . 

*Pulaski WS 27C 7,764 3,251 Richland Creek 
(24.1) 

8 .600 3 .600 1 .600 162 .4 Category 3 . Storage
capacity equals
4,550,000 gallons . 

**Fairview UD 27C 555 180 Pulaski WS - N/A .108 99 .1 Category 3 . 

***Lynnville UD 27C 500 225 Fairview UD - N/A .053 106 .0 Category 3 . Storage
capacity equals 85,000 
gallons . 

**Minor Hill UD 27D 3,200 800 Pulaski WS - N/A .164 51 .3 Category 3 . Storage
capacity equals 200,000 
gallons . 

**Tarpley Shop UD 27C 1,852 529 Pulaski WS - N/A .067 36.2 Category 3 . Tarpley
Shop UD provides water 
to South Giles UD in 
emergency situations . 
Storage capacity equals
100,000 gallons . 



Table 9 .--Public water-supply facilities, Elk-Shoal River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Giles--Continued 

*South Giles UD 27C 2,480 750 Ricnland Creek 
(2 .2) 

10.100 .288 .130 52.4 Category 3. Storage
capacity equals 486,000 
gallons . 

Grundy 

*Monteagle WS 25 2,500 500 Laurel Creek Lake See 
(2 springs feed additional 
this lake) information 

.835 .250 100.0 Category 5. The esti
mated capacity of 
Laurel Creek Lake is 
approximately 1,430 
acre-feet of which 
about 1,310 acre-feet 
or 427,000,000 gallons 
are available for water 
supply with no inflow . 
This provides adequate 
water to meet Mont-
eagle's water demands 
for more than 90 days . 
Storage capacity equals 
300,000 gallons . 

*Tracy City WS 25 1,750 950 Rattle Snake 
Stream and 
Willow Springs 
(2) 

- 1 .440 0 .390 222.9 Category 9. During 
drought periods, the 
springs go dry forcing 
the city to get it,§ 
water from 2 nearby
lakes whose estimated 
storage capacity is 
unknown . Storage ca
pacity equals 675,000 
gallons . 

Lawrence 

*Iron City UD 28A 998 285 Holly Creek 
Spring (1) 

1 .300 
.024 

.129 .190 
.190 

38.1 Categories 3 and 8 . 
Storage capacity equals 
225,000 gallons. 
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Table 9 .--Public water-supply facilities, Elk-Shoal River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

lawrenc e--fontinued 

*Lawrenceburg WS 28A 10,332 4,283 Shoal Creek 
(55 .9)

Hope Spring (1) 

7 .800 

1 .100 

6.450 2 .112 

1 .382 

309 .5 Categories 3 and 8 . 
Lawrenceburg's treat
ment plant can treat up 
to 4.000 Mgal/d from 
Shoal Creek and 2 .450 
Mgal/d from Hope
Spring . Storage ca
pacity equals
3,650,000 gallons . 

**Fall River Road UD 28A 805 230 Lawrenceburg WS - N/A .060 74 .5 Categories 3 and 8 . 

**Flatwoods UD 28A 360 113 Lawrenceburg WS - N/A .133 202 .8 Categories 3 and 8 . 
Storage capacity equals
150,000 gallons . 

***Ethridge UD 28A 1,200 375 Flatwoods UD - N/A .060 50 .0 Categories 3 and 8 . 

**New Prospect UD 28A 1,040 260 Lawrenceburg WS - N/A 0.063 60 .6 Categories 3 and 8 . 
Storage capacity equals
100,000 gallons . 

**Northeast Lawrence UD 28A 700 217 Lawrenceburg WS - N/A .040 57 .1 Categories 3 and 8 . 

*Leoma UD 27D 1,200 400 Spring (1) - N/A .090 75.0 Category 9 . Storage
capacity equals 110,000 
gallons . 

*Loretto WS+ 28A 1,830 610 Spring (1) 0.648 0 .368 .153 83 .6 Category 7 . 

*St . Joseph WS 28A 987 336 Spring (1) 0.360 N/A .086 87 .1 Category 7 . Storage
capacity equals 300,000 
gallons . 

*Westpoint UD 28A 350 120 Factory Creek 
(4 .2) 

9 .600 .072 .021 60 .0 Category 3 . Storage
capacity equals 50,000 
gallons . 

Lincoln 

*Fayetteville WS 278 7,075 3,300 Elk River 
(93 .9)

Pearl Hollow 

68.500 

.500 

3 .100 1 .944 

.500 

316 .0 Categories 1 and 7 . 
The controlling up
stream reservoir for 

Spring (1) this reach of the Elk 



Table 9.--Public water-supply facilities, Elk-Shoal Ri er basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Lincoln--Continued 

River is Tims Ford Dam 
located at river mile 
133 .3 on the Elk River . 
Storage capacity equals
3,110,000 gallons . 

**Kelso WS 27B 75 26 Fayetteville WS - N/A .015 200 .0 Categories 1 and 7 . 

**Lincoln County Board 
of Public Utilities 

27B 5,900 2,349 Wells (4)
Fayetteville WS 

.400 
-

N/A .228 
.025 

42.9 Categories 1 and 7 . 
Storage capacity equals
1,204,500 gallons . 

**Mulberry UD 27B 625 195 Fayetteville WS - N/A .055 88 .0 Categories 1 and 7 . 
Storage capacity equals
50,000 gallons . 

**Petersburg WS 27B 500 265 Fayetteville WS - N/A .100 200 .0 Categories 1 and 7 . 
Water leaks and dis
coloration problems
resulting from old gal
vanized steel transmis
sion and distribution 
lines . Storage capac
ity equals 250,000 
gallons . 

**Timberlake UD 27B 112 35 Fayetteville WS - N/A 0 .013 116 .1 Categories 1 and 7 . 

Marion 

*Orme WS 25 163 48 Spring (1) 0 .070 N/A .017 104 .3 Category 7 . Storage
capacity equals 17,000 
gallons . 

*South Pittsburg WS+ 25 3,589 1,500 Tennessee River 
(about
417 .0) 

5,250 .000 2 .000 .800 222 .9 Category 1 . The con
trolling upstream
reservoir for this 
reach of the Tennessee 
River is Nickajack Dam 
located at river mile 
424.7 on the Tennessee 
River . 
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Table 9 .--Public water-supply facilities, Elk-Shoal Ri er basin--Continued 

County 
and 

Tributary 
basin 

Population
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design 

capacity 

Average 
water 
use 

Gross 
per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
- al/d) 

Moore 

*Lynchburg WS 27B 700 384 East Fork Mul
berry Creek 
(14.4) 

Tims Ford See 

1 .200 .288 .055 

.083 

197.1 Categories 3 and 5 . 
Total storage in Tims 
Ford Reservoir is 
325,400 acre-feet at 

Reservoir additional normal minimum pool 
information elevation of 865 feet 

above sea level . This 
provides adequate water 
to meet Lynchburg's 
water demands for more 
than 90 days . Occa
sional rust problems
and water losses due to 
leaking mains and dis
tribution lines . 
Storage capacity equals
705,000 gallons . 
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Table 10 .--Self-supplied commercial and industrial water users, Elk-Shoal River basin 

[*System received all water from primary surface-water or groundwater source] 

Water source Average Average
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing 
location by city No . employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) problems, and so forth) 

Coffee 

*Arnold Air Force 27A 4,300 Elk River, Woods See 60.769 1 .799 Category 5 . Total storage in Woods Reser-
Development Center Reservoir (174 .0) additional voir equals 8,700 acre-feet at normal mini-
(7391) ; information mum pool elevation of about 950 feet above 
Tullahoma sea level . This provides adequate water to 

meet the Center's water demands for more 
than 90 days . Product - Wind tunnel 
cooling . Storage capacity equals 58,000,000 
gallons . 

*Cumberland Mountain 27A 10 Well (1) - .100 .025 Categories 5 and 9 . While the estimated 
Sand Company Ponds (5) See .400 total storage in these ponds is unknown, 
(1442 and 1446) ; additional existing data indicate that these ponds 
Hillsboro information could provide about 75 acre-feet or 

25,000,000 gallons of water for water supply
with no in-flow . This would provide ade
quate water to meet the Company's water 
demands for more than 90 days . Product 
Sand . However, during drought periods water 
supply from the ponds is marginal in nature . 

*Lannon Manufactur- 27A 100 Well (1) 0 .144 .115 .012 Category 7 . Product - Leather . Storage 
ing Company, Inc . TuIlahoma WS - .011 capacity equals 48,000 gallons . 
( 3111) ; 
Tullahoma 

*Tennessee Dickel 27A 70 Cascade Creek See .431 .051 Source capacity data for Cascade Creek is 
Distilling Company additional not available due to a lack of adequate 
(2085) ; Tullahoma information data . Product - Distilled and blen-led 

Wartrace WS - .175 liquors . 

Giles 

*Giles County 27C 15 Pond (1) See .104 - Source capacity data for this pond is not 
Materials (1422) ; additional available due to the lack of adequate data . 
Pulaski information Product - Crushed limestone . Storage

capacity equals 210,528 gallons . 

*Pulaski Rubber 27C 120 Well (1) - .547 - Category 9 . Product - Rubber products . 
Company (3011 and Pulaski WS - .019 
3069) ; Pulaski 
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Table 10 .--Self-supplied commercial and industrial water users, Elk-Shoal River basin--Continued 

County, industry 
name (SIC code), and 

Tributary 
basin 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Average 
water 
use 

Average 
consumptive 
water use 

location by city No . employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) 

Lawrence 

*Union Carbide 
Corporation (3624) ; 

28A 71 Shoal Creek (51 .7) 
Lawrenceburg WS 

7.800 
-

.863 

.137 
-

Lawrenceburg 

Marion 

*Gamble Asphalt 
Materials, Inc . 
(2951) ; South 

25 4 Pond (1) See 
additional 
information 

0.100 -

Pittsburg 

*Penn-Dixie 
Industries, Inc . 

25 121 Tennessee River 
(about 417 .0) 

5,250.000 .468 0 .368 

(3241) ; Richard Spring (1) - .468 
city South Pittsburg WS - .009 

Moore 

*Jack Daniel 27B 452 Elk River, Tims Ford See .622 .684 
Distillery (2085) ; Reservoir (about additional 
Lynchburg 135.2) information 

Cove Spring (1) 
Lynchburg WS 

.108 
-

.420 
.018 

Additional information 
(principal products, existing

problems, and so forth) 

Category 3, 8, and 9. Product - Carbon 
brick. Storage capacity equals 13,000,000 
gallons. 

Source capacity data for this pond is not 
available because of inadequate data . 
Product - Plant mixed asphalt . Storage 
capacity equals 200,000 gallons . 

Categories 1 and 9 . The controlling up
stream reservoir for this reach of the 
Tennessee River is Nickajack Dam located at 
river mile 424 .7 on the Tennessee River. 
Product - Cement . Penn-Dixie Industries, 
Inc . uses an average of 477,000 gallons 
of water per day. Eight months of the year 
468,000 gallons of water per day are with
drawn from the Tennessee River. During the 
remainder of the year, this same amount of 
water is withdrawn from the spring . Storage
capacity equals 150,000 gallons . 

Categories 5 and 8 . Total storage in Tims 
Ford Reservoir equals 325,400 acre-feet at 
normal minimum pool elevation of 865 feet 
above sea level . This provides adequate 
water to meet Jack Daniel's water demands for 
more than 90 days . Product - Tennessee 
Whiskey . Storage capacity equals 1,950,000 
gallons . 
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Table 11 .--Public water-supply facilities, French Broad River basin 

(*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ;
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems,

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
__ __(gal/d) 

Cocke 

*Newport WS 13A 13,922 4,520 French Broad 279.00 6 .000 3 .000 215 .5 Category 3 . High chlo-
River (81 .1) rine demand and drastic 

fluctuations in turbid
ity during heavy rain . 
Storage capacity equals
3,915,000 gallons . 

Greene 

*Greeneville WC 14A 25,000 7,411 Nolichucky River 145.000 6.000 5.500 170 .4 Category 3 . Excessive 
(51 .2) turbidity and siltation 

problems at the water 
intake . Storage capac
ity equals 38,700,000 
gallons .

W 
**Cross Anchor UD 14B 3,365 1,078 Greeneville WC - N/A .285 84.7 Category 3 . Storage

capacity equals 100,000
gallons . 

**Glen Hills UD 14A 5,039 1,610 Greeneville WC - N/A .442 87 .7 Category 3 . 

***Chuckey UD 14A 4,091 1,307 Greeneville WC - N/A .312 87 .0 Category 3 . Chuckey UD 
Glen Hills UD - .044 also serves a part of 

Washington County . 
Storage capacity equals
600,000 gallons . 

**Mosheim UD 14B 1,596 510 Greeneville WC - N/A .145 81 .5 Category 3 . Storage
capacity equals 500,000 
gallons . 

***North Greene UD 14B 2,817 900 Mosheim UD - .115 .015 40 .8 Category 3 . Occasional 
Lick Creek 6 .600 .100 turbidity problems . 

(49 .7) Storage capacity equals
1,225,000 gallons . 

Jefferson 

*Dandridge WD 13D ` 2,316 713 Wells (3) .504 .345 .080 105 .8 Category 7 . Storage
Springs (2) .245 .165 capacity equals 880,000 

gallons . 
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Table 11 .--Public water-supply facilities, French Broad River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

Additional information 
(existing problems,

and so forth) 
(gal/d) 

Jefferson--Continued 

*Lakeland UD 130 40 10 Wells (2) - N/A .003 75 .0 Category 9 . Storage 
capacity equals 10,000 
gallons . 

*White Pine WD 130 1,980 625 Wells (2) 0 .144 0 .400 0.168 84.8 Category 8. Storage 
capacity equals 200,000 
gallons . 

Knox 

*Forks of the River 
Industrial Park WS 

130 2,670 32 French Broad 
River 
(2.8) 

132.000 2 .000 .745 279.0 Category 1 . The con
trolling upstream 
reservoir for this 
reach of the French 
Broad River is Douglas 
Dam located at river 
mile 32 .3 on the French 
Broad River. Occa
sional turbidity prob
lems . Storage capacity
equals 2,553,500 
gallons . 

*Knox - Chapman UD 130 16,405 5,578 French Broad 
River 
(3 .4) 

132.000 2 .500 1 .500 91 .4 Category 1 . The con
trolling upstream 
reservoir for this 
reach of the French 
Broad River is Douglas 
Dam located at river 
mile 32 .3 on the French 
Broad River . Storage
capacity equals 
2,838,000 gallons. 

Sevier 

*English Mountain WS 130 376 41 Well (1) - .086 .016 42.6 Category 9 . This sys
tem serves 40 homes and 
118 condominiums . 
Storage capacity equals 
72,000 gallons. 
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Table 11 .--Public water-supply facilities, French Broad River basin--Continued 

County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design 

capacity 

Average 
water 
use 

Gross 
per capita 

water 
Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use 
(gal/d) 

and so forth) 

Sevie r-Continued 

*Pigeon Forge WS 13D 7,200 1,260 Walden Creek 
(8 .9) 

1 .600 2 .600 .680 80.6 Category 3 . The Pigeon 
Forge WS serves about 
4,100 people during the 
winter and 11,700 
people during the 
summer with an esti
mated mean of about 
7,200 people . 
Maximum connections 
equal about 1,260 . 
Poor water quality due 
to fecal coliform from 
upstream campgrounds . 
Storage capacity equals 
2,320,000 gallons . 

**Gatlinburg WS 13D 16,000 2,048 West Prong 
Little Pigeon 
River (at the 
Great Smoky 
Mountains 

5 .000 2.000 1 .800 122 .8 Categories 3 and 7 . 
Population served by 
this system ranges from 
about 3,000 during the 
winter to 35,000 during 

National Park the summer with the 
boundary) 

Well (1) 
Pigeon Forge WS 

.072 
-

.065 

.100 

estimated mean being 
about 16,000 . Total 
connections ranges from 
a minimum of 1,979 to a 
maximum of 2,117 with 
the estimated mean 
being about 2,048. 
Storage capacity equals 
7,078,000 gallons. 

***Chalet Village 
North UD 

13D 486 139 Gatlinburg WS - N/A .016 32.9 Categories 3 and 7. 
Storage capacity equals 
100,000 gallons . 

*Sevierville WS 13D 7,598 2,630 East Prong 1 .900 2 .000 .900 118.5 Category 3. Occasional 
Little Pigeon 
River 

industrial spills and 
some turbidity during 

(7 .3) heavy rain . Storage 
capacity equals 
1,900,000 gallons. 
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Table 11 .--Public water-supply facilities, French Broad River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d ) 

Additional information 
(existing problems, 

and so forth) 

Sevier--Continued 

*Webb Creek UD 130 500 69 Wells (3) .144 .200 .050 100.0 Category 7. This UD's 
customers include a 
number of single family 
dwellings ; some condo
minium complexes; and 
one inn containing 117 
rooms . Storage capac
ity equals 68,000 
gallons . 

Unicoi 

*Erwin Utility Board 14A 12,292 3,512 Springs (3) 1 .570 1 .757 1 .600 108.4 Category 8. Storage 
capacity equals 
1,469,000 gallons . 

W 

V 

**Temple Hill UD 14A 1,225 350 Erwin Utility 
Board 

- N/A .075 61 .2 Category 8 . Storage
capacity equals 150,000 
gallons . 

**Unicoi UD 14A 2,200 690 Erwin Utility 
Board 

- N/A .195 88.6 Category 8. Storage 
capacity equals 220,000 
gallons. 

Washington 

*Jonesboro UD 14A 17,745 5,070 Nolichucky River 
(about 86 .0) 

Spring (1) 

109.000 

.720 

4 .000 1 .250 

.275 

85.9 Categories 3 and 7 . 
Excessive turbidity and 
siltation problems at 
the water intake . 
Approximately 2,000,000 
gallons of water is 
sold to Chuckey UD 
during the summer over 
a 2-month period for 
use at a pepper canning 
factory. Storage 
capacity equals 
3,880,000 gallons. 
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Table 12.--Self-supplied commercial and industrial water users, French Broad River basin 

(*System received all water from primary surface-water or groundwater source) 

Water source Average Average 
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing 
location by city_ No employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) problems, and s o forth) 

Greene 

*Ball Metal and 14A 200 Sinking Creek 1 .500 0.768 - Category 3. Product - Rolled zinc . Storage 
Chemical Corpora- (2 .6) capacity equals 5,000,000 gallons. 
t ion (3356) ; Greeneville WC - .220 
Greeneville 

*Nolichucky Sand 14A 15 Camp Creek (3 .1) 2.800 .960 0.096 Categories 3 and 9 . Product - Sand . 
Company (1442) ; Well (1) - .001 Storage capacity equals 750,000 gallons. 
Greeneville 

*Parvin Sand Company 14A 5 Nolichucky River 141 .000 .150 .002 Category 3. Product - Sand . 
(1442) ; Afton (60 .5) 

Chuckey UD - - .001 
Greeneville WC 

*Pet Inc . (2023) ; 14B 132 Spring (1) .634 .300 .006 Category 7 . Product - Condensed and evapo-
Greeneville Greeneville WC - .034 rated milk products . Storage capacity 

equals 100,000 gallons. 

*Tennessee Electro- 14A 170 Holly Creek (5 .4) - .288 .009 Source capacity data for Holly Creek is not 
minerals Corpora- Greeneville WC - .001 available due to inadequate records . 
tion (3295) ; Product - Fused silica and magnesium oxide . 
Greeneville Storage capacity equals 92,000 gallons . 

Hamblen 

*American Enka 14B 3,500 Nolichucky River 81 .000 23 .000 .518 Category 3 . Product - Manmade cellulose 
Company (2823) ; (7 .6) fibers . Occasional turbidity and flooding . 
Lowland Morristown WS - .043 Storage capacity equals 40,000,000 gallons. 

Jefferson 

*Bush Brothers and 13D 500 Wells (6) .576 .348 .073 Categories 7 and 8 . Product - Canned 
Company (2033) ; Springs (3) .144 .348 vegetables . Storage capacity equals 

8,140,000 gallons .Chestnut Hill 

Knox 

*American Limestone 13D 25 French Broad River 132.000 .150 .152 Category 1 . The controlling upstream reser-
Company (1422) ; (3 .5) voir for this reach of the French Broad 
Knoxville South Knoxville UD - .002 River is Douglas Dam located at river mile 

32 .3 on the French Broad River . Product 
Limestone . 
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Table 12 .--Self-supplied commercial and industrial water users, French Broad River basin--Continued 

County, industry 
name (SIC code), and 
location by city 

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing

problems, and so forth) 

Kn ox--Continued 

*American Limestone 
Company (1422) ; 
Knoxville 

13D 18 French Broad River 
(3 .5)

Knox  Chapman UD 

132 .000 

-

0.360 

.001 

0 .361 Category 1 . The controlling upstream reser 
voir for this reach of the French Broad 
River is Douglas Dam located at river mile 
32 .3 on the French Broad River . Product -
Limestone . 
gallons . 

Storage capacity equals 5,000 

*Modine Manufactu r 
ing Company 
(3443) ; Knoxville 

13D 190 French Broad River 
(1 .8) 

Knoxville UD 

132 .000 

-

.200 

.050 

.001 Category 1 . Tne controlling upstream reser
voir for this reach of the French Broad 
River is Douglas Dam located at river mile 
32 .3 on the French Broad River . Product -
Fabricated metal parts . 

Sevier 

*Arnold Engineering 
Company (3264) ; 
Sevierville 

13D 90 Little Pigeon River 
(7 .0) 

22.000 .600 - Category 3 . Product - Ceramic magnets . 
Occasional flooding, turbidity, and low 
streamflows along the Little Pigeon River . 

W 

~p 
*Cherokee Textile 
Mills (2231) ; 
Sevierville 

13D 960 Little Pigeon River 
(one mile east of 
Sevierville on 

20 .000 .473 .147 Category 3 . Product - Cloth . 

Highway 35) 

Unicoi 

*Clinchfield 
Railroad including
the Holston Land 
Company (4011) ; 
Erwin 

14A 900-1,000 Manner Spring (1) - .120 .006 Category
tation . 
gallons . 

9 . Product - Railroad transpor
Storage capacity equals 400,000 

Washington 

*Moody Dunbar, Inc . 
(2033) ; Limestone 

14A 50-350 Wells (3)
Jonesboro UD 

-
-

.180 

.020 
.024 Category 9 . Product  Canned pimentos and 

sweet peppers . Storage capacity equals
700,000 gallons . 

*Moody Dunbar 
Pepper Plant, Inc . 
(2033) ; Limestone 

14A 523 Wells (3)
Jonesboro UD 

-
-

.230 
.006 

.004 Category 9 . Employment data shown for Moody
Dunbar's Pepper Plant represents average 
employment during the packing season which 
generally lasts about 15 to 20 weeks per 
year . During the remainder of the year,
this facility is operated as a warehouse . 
Product - Canned pimentos and sweet 
peppers . Storage capacity equals 30,000 
gallons . 
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Table 13.--Public water-supply facilities, Hatchie River basin 

[*System received all water from primary surface-water or groundwater source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Cross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems,

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth)
(Ral/d) 

Hardeman 
N 

*Bolivar WD 42B 7,500 2,100 Wells (4) 8 4 .000 1 .137 134 .0 Category 7 . Storage 
ro capacity equals 

, , ll^' 2050000 gaons.ro 
00 

**Spring Creek UD 42B 600 410 Bolivar WD ., N/A .067 111 .0 Category 7 . Storage
capacity equals 87,000 
gallons . u a**Hornsby UD 42B 1,000 310 Bolivar WD 0 N/A .065 65.0 Category 7 . Storage 

'0 capacity equals
150,000 gallons . 

*Middleton WD 42A 654 291 Wells (2 "
v
y .432 .088 134 .6 Category 7 . Storage
" capacity equals 250,000 
" gallons . 
ro*Toone WD+ 42B 513 154 Wells (2) ~ .605 .175 341 .1 Category 7 .
ai

*Western Mental Health 42B 1,600 20 Wells (3) a 
.500 .217 135 .6 Category 7 . Storage

Institute b capacity equals 890,000 
gallons .

9v
*Whiteville WS 42B 1,300 462 Wells (3) v .100 .100 76 .9 Category 7. Storage 

v capacity equals 150,000v6 gallons . 
0

Haywood 
vu

*Brownsville Utility 42C 9,500 3,624 Wells (4) 2 .880 1 .310 137 .9 Category 7 . Storage
Department capacity equals

'° 1,600,000 gallons .ro 
0 

*Stanton WD 42C 570 220 Wells (3) .792 .092 161 .4 Category l. Storage
capacity equals 

a 300,000 gallons . 
0 

Lauderdale " mw 
*Fort Pillow State Prison 42C 1,150 500 Wells (3) '~ .720 .435 378.3 Category 7 . Storage

d capacity equals 400,000
gallons . 
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Table 13 .--Public water-supply facilities, Hatchie River basin--Continued 

County
and 

facility name 

- Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(ga l/d) 

Additional information 
(existing problems,

and so forth) 

Lauderdale--Continued 

*Henning WD 42C 605 327 Wells (1) 
N. 
6 
b 
m 
00 

.259 .090 148 .8 Category 7 . High iron 
content in raw water . 
Storage capacity equals
100,000 gallons . 

*Ripley WD 42C 8,130 2,647 Wells (4) 
`° 
° L 

3 .000 1 .522 185 .6 Category 7 . Storage
capacity equals
1,700,000 gallons . 

**Lauderdale County WS ~+2C 9,500 2,700 Wells (4)
Ripley WD 

a° e 
.~ 

.675 .400 
.075 

50 .0 Category 7 . Storage
capacity equals
577,00 gallons . 

Madison 
vLca 
H 

*Mercer UD+ 42B 243 83 Wells (1) ba 
m 

N/A .014 57.6 Category 7 . Storage
capacity equals 

u 160,000 gallons . 
N 
~+ McNairL 

a 

v 
*Bethel Springs WD 42A 1,000 350 Wells (2) 0v 

Lv 

.720 .065 65 .2 Category 7 . Storage
capacity equals 87,000 
gallons . 

*Selmer WD+ 42A 9,000 3,000 Wells (6) g 2 .590 1 .500 166 .7 Category 7 . 
0 

**Eastview UD+ 42A 876 300 Selmer WD " ai N/A .067 76 .5 Category 7 . 

Tipton 
v 

*Brighton WD 42C 992 370 Wells (2) .216 .090 90 .7 Category 7 . Storage
capacity equals 150,000 
gallons . 

*Covington WD 

*First UD of Tipton County 

42C 

42C 

7,500 

6,234 

2,397 

1,781 

Wells (5) 

Wells (4) 

w

0 
W 
wvw . m
C 

4.406 

.840 

1 .351 

.600 

162 .9 

96 .2 

Category 7 . Storage
capacity equals
1,376,000 gallons . 

Category 7 . Storage
capacity equals 250,000
gallons . 
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Table 14.--Self-supplied commercial and industrial water users, Hatchie River basin 

[*System received all water from primary surface-water or ground-water source] 

Water source Average Average 
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing 
location by city No . employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) problems, and so forth) 

Hardeman N 

*Armira Corpora- 42B 255 Wells (3) b 
0.710 0.011 Category 7. Product - Finished leather. 

tion (3111) ; Storage capacity equals 1,000,000 gallons. 
Bolivar ro 

*Bolivar Sand 42B 13 Bolivar Sand Pit 3 .000 - Category 7. Product - Sand . Storage capac-
Company (1442) ; ity equals 39,099,500 gallons . 
Bolivar 0 

L a 
Tipton A 

ro 

*Colonial Fiber 42C 125 Wells (1) . a m .200 .050 Category 7. Product  Fiber Board . 
Company (2661) ; 
Covington 

v 
ro w 
v$4 
ro x u v a 

v 
0 
ro 
B 
v 
b 
L 
v v
6 
0 
u 

v 

ro 

c 
av 
v 
ro 

m 

a a a 
N 
N vW 
7 
C 
4~. 
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Table 15-Public water-supply facilities, Holston River basin 

[*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth)
(gal/d) 

Carter 

*Elizabethton WD 150 29,050 8,300 Big Hampton, 7 .200 7 .200 4 .800 159 .9 Category 7 . Storage 
Rockhouse Cave, capacity equals
and Valley 6,750,000 gallons . 
Forge Springs
(4) 

**North Elizabethton 150 1,200 300 Elizabethton WD - N/A .040 33.3 Category 7 . Storage 
Water Cooperative capacity equals

100,000 gallons . 

**Siam UD 150 2,000 600 Elizabethton WD - N/A .115 57 .5 Category 7 . Low water 
pressure due to inade
quate storage and 
pumping capacity . Stor
age capacity equals
20,000 gallons . 

*First UD - Carter County 150 4,700 1,350 Campbell Spring 1 .500 .830 .650 125 .5 Category 7 . Occasional 
(1) turbidity following 

periods of heavy rain 
and excessive wetness . 
Storage capacity equals
2,520,000 gallons . 

**Blue Springs UD 150 1,500 350 First UD - - N/A .050 33 .3 Category 7 . Storage 
Carter County capacity equals

100,000 gallons . 

*Hampton UD 150 2,800 832 Hampton Spring 3.020 .936 .560 137 .5 Category 7 . Storage
(1) capacity equals

500,000 gallons . 

**South Elizabethton 150 4,520 1,130 Hampton UD - N/A .175 38 .7 Category 7 . Storage 
UD capacity equals

450,000 gallons . 

*Hank Johnson Subdivision 15C 30 24 Little Milligan - .005 .001 33 .3 Category 9 . Storage 
WS Spring (1) capacity equals

30,000 gallons . 

*Roan Mountain Water 150 994 284 Spring (1) - N/A .012 49.3 Category 9 . 
Company Wells (3) - .037 
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Table 15.--Public water-supply facilities, Holston River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 
. 

Gram 

*Luttrell - Blaine 
Corryton UD 

- 16B 3,000 890 Springs (3) - 0 .432 0 .145 48.3 Category 9 . This UD's 
service area includes 
a part of Knox and 
Union Counties . Stor
age capacity equals
256,000 gallons . 

Hamblen 

*Morristown WS 16A 33,250 9,500 Holston River, 
Cherokee 
Reservoir 
(75 .3)

Spring (1) 

See 
additional 
information 

0.550 

10 .000 4 .067 

1 .743 

125 .9 Categories 5 and 8 . 
Total storage in Chero
kee Reservoir equals
393,000 acre-feet at 
normal minimum pool
elevation of 1,020 
feet above sea level . 
This provides adequate 
water to meet Morris-
town's water demands 
for more than 90 days . 
Storage capacity
equals 9,000,000 
gallons . 

**Alpha - Talbott UD 16A 11,500 3,250 Morristown WS - N/A .700 60 .9 Categories 5 and 8 . 
Alpha - Talbott UD 
also serves a part of 
Jefferson County . 
Storage capacity equals 
640,000 gallons . 

**Bean Station UD 16A 2,600 1,000 Morristown WS - N/A .262 100 .8 Categories 5 and 8 . 
Storage capacity equals 
500,000 gallons . 

***Rutledge Water 
Works 

16B 1,058 361 Bean Station UD - N/A .097 91 .7 Categories 5 and 8 . 
Storage capacity equals 
400,000 gallons . 

Whitesburg UD 
**Russellville - 16A 7,400 2,450 Morristown WS - N/A .533 62.6 Categories 5 and 8 . 

Storage capacity equals
450,000 gallons . 



Table 15 .--Public water-supply facilities, Holston River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Hamblen--Continued 

***Bulls Gap UD 14B 1,030 283 Russellville -
Whitesburg UD 

- N/A 0 .070 68.0 Categories 5 and 8 . 
This UD also serves a 
part of Hawkins County 
in the French Broad 
River basin . Storage
capacity equals 250,000 
gallons . 

**Witt UD 16A 1,705 531 Morristown WS - N/A .130 76 .2 Categories 5 and 8 . 
Storage capacity equals
235,000 gallons . 

Hawkins 

W 

*Camelot WS 16A 168 48 Well (1) - N/A .014 83 .3 Category 9 . Storage
capacity equals
317,000 gallons . 

N 
Cn 

*First UD - Hawkins County 16A 12,600 3,600 Alexander Creek 
Lee Spring (1)
Hamilton Spring

(1) 

1 .600 
.430 
-

1 .200 .450 
.475 
.150 

83 .9 Categories 3, 8, and 9 . 
This system also pro
vides backup water to 
the Surgoinsville UD . 
Storage capacity equals
1,250,000 gallons . 

**New Canton UD 16A 280 80 First UD 
Hawkins County 

- N/A .018 64 .3 Categories 3, 8, and 9 . 

*Lakemont UD 16A 160 40 Well (1) - .012 .006 37 .5 Category 9. Storage
capacity equals 12,000 
gallons . 

*Mooresburg UD 16A 630 180 Spring (1) .125 .045 .025 39 .7 Category 7. Storage
capacity equals
263,000 gallons . 

*Rogersville WS 16A 14,175 4,050 Big Creek 
(1 .2) 

1 .500 2.000 1 .135 57 .4 Category 3 . Storage
capacity equals
1,600,000 gallons . 

**Big Creek UD 16A 560 160 Rogersville WS - N/A .043 53 .6 Category 3 . Storage
capacity equals 100,000 
gallons . 
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Table 15 .--Public water-supply facilities, Holston River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Hawkins--Continued 

***Surgoinsville UD 16A 1,500 456 Spring (1)
Big Creek UD 

0.201 
-

0 .170 0 .127 
.013 

93 .3 Categories 3 and 7 . 
Occasional turbidity 
problems . Storage ca
pacity equals 350,000 
gallons . 

**Lakeview UD 16A 1,152 329 Rogersville WS - N/A .052 45.1 Category 3 . 

**Persia UD 16A 2,261 646 Rogersville WS - N/A .210 92 .9 Category 3 . Lack of 
storage facilities and 
water losses through
leaks in the distribu
tion system . 

**Striggersville UD 16A 400 100 Rogersville WS - N/A .017 42.5 Category 3 . 

Jefferson 

*Jefferson City WS 16A 13,500 1,927 Mossy Creek 
Spring (1)

Well (1) 

1 .440 

2.880 

2 .500 1 .500 

1 .500 

174 .4 Categories 7 and 8 . 
Additional water stor
age is needed . Storage
capacity equals
2,000,000 gallons . 

**New Market UD 16B 4,000 896 Jefferson City
WS 

- N/A .264 66.0 Categories 7 and 8 . 

**Shady Grove UD 13D 4,194 1,323 Jefferson City
WS 

- N/A .381 90 .8 Categories 7 and 8 . 
Shady Grove UD also 
serves a part of 
Jefferson County in 
the French Broad River 
basin . Storage capac
ity equals 200,000 
gallons . 

Johnson 

*Brownlow WS+ 15C 299 108 Spring (1) - N/A .017 56.9 Category 9 . 

*Carderview UD 15C 200 120 Mountain 
Streams (2)

Well (1) 

-

-

N/A .015 

.002 

85 .0 Category 9 . Occasional
water-supply shortages . 
Storage capacity equals
132,000 gallons . 
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Table 15.--Public water-supply facilities, Holston River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

_ 

Plant 
design

capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 
_ 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Johnson--Continued 

*Cold Springs WS' 15C 27 9 Spring (1) - N/A - - Category 9 . 

*Doe Valley WS 15C 60 20 Spring (1) 0 .020 N/A 0 .020 333 .3 Category 7 . Storage
capacity equals 5,000
gallons . 

*Harbin Hill Community WS 15C 49 14 Springs (2) - N/A .002 40 .8 Category 9 . Occasional 
water-supply shortages
during dry months . 
Storage capacity equals
20,000 gallons . 

*Mountain City WS 15C 5,264 1,504 Springs (3) .750 N/A .800 152 .0 Category 8 . Storage
capacity equals 
1,650,000 gallons . 

Knox 

*Fast Knox UD 16B 16,000 3,800 Holston River 
(9 .4) 

39 .000 1 .000 .750 46.9 Category 1 . The con
trolling upstream 
reservoir for this 
reach of the Holston 
River is Cherokee Dam 
located at river mile 
52.3 on the Holston 
River . Storage capac
ity equals 1,150,000 
gallons . 

*Northeast Knoxville UD 16B 13,500 4,000 Holston River, 
(9 .6) 

39.000 2 .400 1 .152 85 .3 Category 1 . The con
trolling upstream
reservoir for this 
reach of the Holston 
River is Cherokee Dam 
located at river mile 
52.3 on the Holston 
River . Storage capac
ity equals 1,700,000 
gallons . 

Sullivan 

*Bloomingdale VD 15B 11,200 3,200 Reedy Creek 
(11 .2) 

2 .600 1 .382 .590 52 .7 Category 3 . Storage
capacity equals
8,300,000 gallons . 
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Table 15 .--Public water-supply facilities, Holston River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 
al/d) 

Additional information 
(existing problems,

and so forth) 

Sullivan--Continued 

*Bluff City WS+ 15B 1,760 610 Spring (1) .220 .300 .181 102 .8 Category 7 . 

*Bristol WS 15B 36,000 9,457 South Fork 
Holston River 
(48 " 2) 

12 .800 10 .000 5 .000 120 .4 Category 1 . The con
trolling upstream
reservoir for this 
reach of the South ForK 
Holston River is South 
Holston Dam located at 
river mile 49.8 on the 
South Fork Holston 
River . Storage capac
ity equals 15,100,000 
gallons . 

W 

**Blountville UD 15B 7,500 2,235 Bristol WS 
Bristol - Bluff 

City UD 

-
-

N/A .436 
.128 

75 .2 Category 1 . Storage
capacity equals 400,000
gallons . 

N 
00 

**Highway 11-W UD 15B 875 250 Bristol WS - N/A .081 92.6 Category 1 . 
**Holston UD 15B 1,500 520 Bristol WS - N/A .115 76.7 Category 1 . Supply

problems due to high 
elevations and leaks in 
the distribution 
system . 

**Intermont UD 15B 300 114 Bristol WS - N/A .016 53 .3 Category 1 . 
*Bristol - Bluff City UD 15B 2,832 1,133 South Fork 

Holston River 
(35 .6) 

12 .800 1 .000 .937 176 .2 Category 1 . The con
trolling upstream
reservoir for this 
reach of the South Fork 
Holston River is South 
Holston Dam located at 
river mile 49.8 on the 
South Fork Holston 
River. Storage capac
ity equals 2,000,000
gallons . 

**South Bristol -
Weaver Pike UD 

15B 3,500 1,305 Bristol - Bluff 
City UD 

Bristol WS 

-

-

N/A .235 

.018 

72.3 Category 1 . Storage
capacity equals
2,000,000 gallons . 

UD 
**Pri-Cities/SulIivan 15B 823 235 

City UD 
Bristol - Bluff - N/A .075 91 .1 Category 1 . Storage

capacity equals
250,000 gallons . 



����������

Table 15.--Public water-supply facilities, Holston River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design

capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal /d) 

Additional information 
(existing problems,

and so forth) 

Sul1ivan--Continued 

*Chinquapin Grove UD 15B 1,680 480 Wildcat Springs
(2) 

0.209 0 .208 0.155 92.3 Category 7 . Storage
capacity equals
120,000 gallons . 

*Kingsport WS 15B 68,250 19,500 South Fork 
Holston River 
(6 .4) 

485.000 20 .000 12 .000 172 .8 Category 1 . The con
trolling upstream
reservoir for this 
reach of the South Fork 
Holston River is Fort 
Patrick Henry Dam lo
cated at river mile 8 .2 
on the South Fork Hols
ton River . Current 
storage capacity equals
8,000,000 gallons . An 
additional 5,650,000 
gallons of storage are 
now being developed and 
will be available in " 
February of 1984 . 

**Long Island UD 15B 350 142 Kingsport WS - N/A .160 457.1 Category 1 . 

**Falls Branch UD 15B 2,100 600 Kingsport WS - N/A .070 33 .3 Category 1 . 

Washingto n 

*Johnson City PWD 15D 32,900 14,000 Watauga River 
(17 .5)

South Fork See 

72.000 16 .000 

1 .750 

8.000 

.800 

290 .0 Categories 1, 5, and 8 . 
The controlling up
stream reservoir for 

Holston River, 
Fort Patrick 

additional 
information 

this reach of the 
South Fork River is 

Henry Reservoir 
(14 .3)

Unicoi Springs 3 .600 4.000 4 .000 

Boone Dam located at 
river mile 18.6 on the 
Watauga River . Total 

(3) storage in Fork Patrick 
Henry Reservoir equals
22,700 acre-feet at 
normal minimum pool
elevation of 1,258 feet 
above sea level . This 
provides sufficient 
water to meet the sys-
tem's demands for more 
than 90 days . Storage
capacity equals
10,600,000 gallons . 



��

Table 16.--Self-supplied commercial and industrial water users, Holston River basin 

[*System received all water from primary surface-water or groundwater source] 

County, industry 
name (SIC code), and 

location by city 

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d)- -

Average 
water 
use 

Average
consumptive 

dal/d) water use 
(Mgal/d) -

Additional information 
(principal products, existing

problems, and so forth) 

Carter 

*North American 
Rayon Corporation
(2823) ;
Elizabethton 

15D 1,300 Watauga River 
(26 .0)

Wells (4)
Spring (1)
Elizabethton WD 

72.000 

3 .456 
7 .200 
-

4.420 

3.000 
3 .770 
.023 

- Categories 1 and l . The controlling upstream 
reservoir for this reach of the Watauga River 
is Wilbur Dam located at river mile 34.0 on 
the Watauga River . Product - Rayon . Gradual 
filling of the river channel with sand and 
debris at the intake point . Storage capacity 
equals 2,500,000 gallons . 

Hawkins 

*ASG Industries, 
Inc . (3211) ; 
Kingsport
(Greenland Plant) 

16A 500 Holston River 
(127 .0) 

518 .000 .500 - Category 1 . The controlling upstream
reservoir for this reach of the Holston River 
is Fort Patrick Henry Dam located at river 
mile 8.2 on the South Fork Holston River . 
Product  Glass . 

W 
W 
0 

*Holliston Mills, 
Inc . (2789) ;
New Canton 

16A 500 Holston River 
(129 .7)

First UD - Hawkins 
County 

518 .000 

-

.250 

.015 

0 .021 Category 1 . The controlling upstream
reservoir for this reach of the Holston River 
is Fort Patrick Henry Dam located at river 
mile 8 .2 on the South Fork Holston River . 
Product - Book binding materials . Storage
capacity equals 250,000 gallons . 

*Holston Defense 
Corporation,
Plant A (2818) and 
Plant B (2892) ; 
Kingsport 

Plant A 
15B 

Plant B -
16A 

1,000 South Fork Holston 
River (6 .0)

Holston River 
(141 .1) 

485 .000 

518 .000 

17 .304 

50 .267 

.204 Category 1 . The controlling upstream
reservoir for these reaches of the South Fork 
Holston and Holston Rivers is Fort Patrick 
Henry Dam located at river mile 8 .2 on the 
South Fork Holston River . Plant A is located 
in Kingsport in Sullivan County and Plant B 
is located about 5 miles west of downtown 
Kingsport in Hawkins County . Product -
Explosives . Considerable fluctuation in 
river level and temperature due to water 
holdup and discharge from Fort Patrick Henry
Dam on the South Fork Holston River . Storage
capacity equals 15,000,000 gallons . 

Jefferson 

*ASARCO, Inc . 
(3333) ; New 
Market (New 
Market Mine) 

16B 157 Elmore Spring 
New Market UD 

-
-

.592 

.020 
.125 Category 9 . Product - Zinc . Storage

capacity equals 15,640,000 gallons . 
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Table 16.--Self-supplied commercial and industrial water users, Holston River basin--Continued 

County, industry 
name (SIC code), and 

location by city-

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Average
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing

problem s, and so forth) 

Jefferson--Continued 

*ASARCO, Inc . 
(3333) ; Mascot 
(Young Mine and 
mill) 

16B 242 Beaver Creek 
New Market UD 

.600 
-

.200 

.009 
.043 Category 9 . Product - Zinc . Occasional 

low pressure in the water supply lines 
from the New Market UD . Storage capacity 
equals 20,000,000 gallons . 

*U.S . Steel 
Corporation (1031) ;
Jefferson City 

16A 200 Well (Underground
Mine)

Jefferson WS 

-

-

5 .405 

.013 

0.283 Category 9 . Product - Zinc . 

Knox 

*Knoxville By-
Products (2077) ; 
Knoxville 

16B 45 Lyon Creek (0.3)
East Knox UD 

0 .270 
-

.290 

.020 
- Category 4 . Product - Animal by-products . 

Storage capacity equals 50,000 gallons . 

Sullivan 

W 
W 

*Mead Papers,
Kingsport Plant 
(2621) ; Kingsport 

15B 1,100 South Fork Holston 
River (2 .3)

Kingsport WS 

485.000 

-

12 .000 

1 .300 

.132 Category 1 . The controlling upstream reser 
voir for this reach of the South Fork Holston 
River is Fort Patrick Henry Dam located at 
river mile 8 .2 on the South Fork Holston 
River . Product - Paper . Storage capacity 
equals 3,000,000 gallons . 

*Penn-Dixie 
Industries, Inc . 
(3241) ; Kingsport 

15B 139 South Fork Holston 
River (2 .5)

Kingsport WS 

485 .000 

-

.550 

.470 

.301 Category 1 . The controlling upstream reser
voir for this reach of the South Fork Holston 
River is Fort Patrick Henry Dam located at 
river mile 8.2 on the South Fork Holston 
River . Product - Portland cement . 

Tennessee Eastman 
Company (2824,
2819, 2821) 
Kingsport 

15B 12,100 South Fork Holston 
River (4.85) 

485 .000 454.300 .100 Category 1 . The controlling upstream
reservoir for this reach of the South 
Fork Holston River is Fort Patrick Henry
Dam located at river mile 8 .2 on the 
South Fork Holston River . Products -
Chemicals, fibers, and plastics . 
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Table 17 .--Public water-supply facilities, Memphis Area basin 

[*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
-- (_al/d) 

Payette 
N 

*Gallaway WD 43 804 213 Wells (2) 0.432 0 .055 37 .2 Category 7 . Storage 
v capacity equals 

250,000 gallons .m 
00 

*La Grange WD 44A 218 70 Wells (3) .187 .002 9 .6 Category 7 . Storage
capacity equals 9,000w 

o gallons . 

*Moscow WD 44A 499 200 Wells (2) o .144 .060 120 .2 Category 7. Storage 
ro capacity equals 75,000 
m gallons . 

*Oakland WD 43 1,350 300 Wells (2) u .432 .125 92 .6 Category 7 . Storage
capacity equals 200,000 

m gallons . 

*Rossville WS 44A 400 140 Wells (2) a .720 .070 175 Category 1 . Storage 
v capacity equals 75,000 x gallons . 

*Somerville WD 43 2,203 1,008 Wells (4) C 1 .000 .650 276 .9 Category 7 . Storage 
g capacity equals 800,000 
b gallons . 
L

Hardeman vv e 
*Grand Junction WD 44A 1,050 300 Wells (3) .864 .665 427.4 Category 7 . Storage 

v capacity equals 325,000 
n gallons . 
0a 

**Saulsbury UD 44A 700 150 Grand Junction v N/A .216 309.0 Category 7 . 
WD 

m 

Shelby 
a 

*Arlington WD 43 1,786 400 Wells (2) W 1 .440 .350 196 .0 Category 7 . Storage
capacity equals 750,000

$4 gallons . 

o' 
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Table 17 .--Public water-supply facilities, Memphis Area basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Shelby--Continued 

*Bartlett-Ellendale WD 448 9,296 2,800 Wells (2) 1 .620 .971 104 .4 Category 7 . Nigh level 
iron content in well 

v 

water . Storage capac
ity equals 250,000 
gallons . 

*Collierville WD 44B 1,800 2,508 Wells (4) 

,o 

0
0 

5 .500 1 .416 181 .5 Category 7 . Inadequate
main sizes during
droughts . Storage ca
pacity equals 700,000 
gallons . 

*Lakeland Development
Corporation 

43 Wells (1) 
,n 

u 

1 .200 Category 7 . Water 
usage for this facility
involves the pumping of 
water to maintain a 
constant lake level . 

W 
(r.1 

,~ 
*Memphis Light, Gas and 
Water Division 

44B 
44C 

600,000 192,966 Wells (143) 
v 
~° 
,~ 
ya 

184.000 115 .000 191 .7 Category 7 . Storage
capacity equals
98,000,000 gallons . 

**Germantown WD 44B 22,400 6,396 Wells (5)
Memphis Light,

Gas and Water 
G 

6 .000 2 .801 
.100 

129 .5 Category 7 . Inadequate 
storage capacity and 
distribution line 

Division b 
v8 

sizes . Storage capac
ity equals 2,575,000 
gallons . 

*Millington WD 43 9,500 2,300 Wells (4) 
v 

2 .000 .981 103 .2 Category 7 . Storage
capacity 1,300,000 
gallons . 

a 
Tiptoe b m 
*Mason WD 43 590 22(1 Wells (2) 

a, 
.180 .062 105 .1 Category 7 . Inadequate 

storage capacity . 

0 
Storage capacity equals
56,500 gallons . 

*Munford WD 43 1,800 800 Wells (2) w .648 .368 186 .1 Category 7 . Inadequate 
storage capacity during 
peak summer periods . 
Storage capacity equals 
135,000 gallons . 
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County
and 

Tributary
basin 

facility name No . 

Tiptoir-Continued 

**Atoka WD 43 

*Poplar Grove UD 43 

Table 17.--Public water-supply facilities, Memphis Area basin--Continued 

Water source Plant Average
Population Number and Source design water 

served of intake location capacity capacity use 
connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) 

400 150 Munford WD N/A .033 

+ 

b 
5,500 1,500 Wells (2) 1 .000 0 .350 

0 
L 

A 
ro 
71 

v 
ro 
N 
60L+ 
0 
.C 
U 
Na 

ba 
v 
Lv 
GI 

0 
LI 

ro 
0a 
dvro 
m 

aa
d 
w 
Hv 
W 
7 
C 
d 

Gross 
per capita 
water 
use 

(gal/d) 

82.5 

63 .6 

Additional information 
(existing problems, 

and so forth) 

Category 7 . Inadequate 
storage capacity . 
Storage capacity equals 
100,000 gallons . 

Category 7 . Inadequate 
storage capacity . 
Storage capacity equals 
500,000 gallons . 
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Table 18.--Self-supplied commercial and industrial water users, Memphis Area basin 

[*System received all water from primary surface-water or groundwater source] 

Water source Average Average 
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing 
location by city No . employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d ) problems, and so forth) 

Fayette N 

*Alpha Chemical 448 46 Wells (3) 0.295 0 .019 Category 7 . Plant is located west of 
Corporation 
(2821) ; 1 Collierville in Fayette County . 

Polyester resins . 
Product -

Collierville 

*Troxel Manu 44A 400 Wells (2) 1° .204 .004 Category 7 . Product - Steel tubing and 
facturing Company ° saddles . Storage capacity equals 100,000 
Inc . (3751, 3317) ; 
Moscow 

o 
,oca 

gallons . 

*United Foods, 44A 240 Wells (5) ~ 1 .440 - Category 7 . Product  Pack and warehouse 
Inc . (2037) ; v frozen vegetables . 
Rossville ro 

w 

Shelby 

W 
W 

*Agricultural 
Chemical Group 

43 277 Wells (3) 
ro 
u 
a 

1 .980 .020 Category 7 . Product  Ammonia and urea . 

(2873) ; Memphis 
ro 

*Ashland-Warren 
Inc . (2951) ; 
Memphis 

41D 240 Wells (1) cd 
v 
"a 

.180 - Category 7 . Service - Asphalt construc
tion . Storage capacity equals 1,000,000 
gallons . 

v 
*Buckeye Cellulose 
Corporation 

44B 860 Wells (8) 
Memphis Light, 

6 
o 

10 .000 
.180 

.192 Category 7 . Product - Cellulose . 
capacity equals 300,000 gallons . 

Storage 

(2821) ; Memphis Gas and Water 
Division u 

ro
7 

*Cargill, 
(2075) ; 

Inc . 41D 107 Wells (3) 
Memphis Light, 

v 
ro 

3 .888 
.234 

.007 Category 7 . Product - Soybean meal and oil . 

Memphis Gas and Water 
Division 

. a 
T 

*Celotex 
Corporation 

44B 100 Wells (1) 
Memphis Light, 

a 
a 
w 

.153 

.008 
.008 Category 7 . Product - roofing . 

(2952) ; 
Memphis 

Gas and Water 
Division 

v 

7 
*Certainteed 44B 88 Wells (1) ¢ .115 - Category 7 . Product - Polyvinyl chloride 
Corporation (PVC) pipe . 
(3079) ; Eads 
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Table 18.--Self-supplied commercial and industrial water users, Memphis Area basin--Continued 

County, industry 
name (SIC code), and 

location by city 

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing

problems, and so forth) 

Shelby--Continued 

*Chromium Mining 
Smelting
Corporation
(3313) ; 
Memphis 

43 250 Wells (2)
Memphis Light,

Gas and Water 
Division 

N. 
6 

0.650 
.050 

0 .040 Category 7 . Product  Ferro alloys . 

*Delta Refining 
Company (2911) ; 
Memphis 

44C 281 Wells (1)
Memphis Light,

Gas and Water 
Division 

. . 
~° 

0
A 

.668 

.081 
.183 Category 7 . Product - Petroleum fuels . 

Well water contains high levels of iron . 

W 
W 
01 

*E . I . Dupont 
De Nemours and 
Company (2819,
2821, and 2869) ; 
Memphis 

*Firestone Tire 
and Rubber 
Company (3011
and 3031) ; 
Memphis 

43 

44B 

940 

(con
fidential) 

Wells (9)
Memphis Light,

Gas and Water 
Division 

Wells (7)
Memphis Light,

Gas and Water 
Division 

cd 

uro 

roxu 
a 

c 

b 

16.800 
.110 

3 .636 
.128 

.003 

.294 

Category 7 . Product - Hydrogen peroxide ; 
acrylic sheeting ; methylmethacrylate ; sodium 
perborate ; hydrogen, potassium, and 
sodium cyanides ; sodium metal ; chloride ; 
acrylonitrile ; "oxone" monopersulfate
compound . Storage capacity equals 1,000,000 
gallons (fire water) . 

Category 7 . Plant is scheduled to close 
early in 1983 . Product - Tires and 
reclaimed rubber . Storage capacity equals 
536,000 gallons . 

*General Electric 
Memphis Lamp
Plant (3647) ; 
Memphis 

44C 500 Wells (1)
Memphis Light,
Gas and Water 
Division 

v g 
0 
u 
a
N 

.350 

.032 
- Category 7 . Product - Miniature lamps . 

*Humko Products, 
Inc . (2079) ; 
Memphis 

44B 500 Wells (5)
Memphis Light,
Gas and Water 
Division 

0 ,oro 
m 

1 .368 
.077 

- Category 7 . Product - Edible oil . Storage
capacity equals 100,000 gallons (Fire
protection) . 

*Humko Products 
Chemical Plant 
(2899) ; 
Memphis 

- 44B 275 Wells (1)
Memphis Light,
Gas and Water 

Division 

41 
a7 
m 

vw 

.936 

.197 
.001 Category 7 . Product - Fatty acids . 

*Kellogg Company 
(2043) ; 
Memphis 

44C 800 Wells (1)
Memphis Light, Gas 

and Water Division 

0d .999 
.610 

.495 Category 7 . Product - Ready to eat cereals . 
Storage capacity equals 10,000 gallons . 



Table 18 .--Self-supplied commercial and industrial water users, Memphis Area basin--Continued 

County, industry
name (SIC code), and 

location by city 

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Average
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing 

p roblems, and so forth) 

Shelby--Continued 

*Kimberly Clark 
Corporation (2647) ; 
Memphis 

44B 1,350 Wells (6)
Memphis Light, Gas 
and Water Division 

N
'~ 

6 .200 
.023 

.014 Category 7 . Product - Paper products . 
Storage capacity equals 250,000 gallons . 

*Mid American 
Industries 
(3079) ; 
Memphis 

41D 45 Wells (2)
Memphis Light,

Gas and Water 
Division 

m 
W 

`° 
0 

0.144 
.067 

- Category 7 . Product - Plastic pipes . 

*Memphis Stone and 
Gravel Company
(1442) ; Arlington 

43 9 Wells (1)
Ponds (1) 

7 
A 

.100 
1.000 

0 .143 Category 7 . Product  Stone and gravel . 
Storage capacity equals 181,812,500 gallons . 

*Pulvair Corpora
tion (2879) ; 
Millington 

43 150 Wells (1)
Millington WD y 

w 
m 

.180 
.012 

.002 Category 7 . Product - Grind, blend, and 
package herbicides and pesticides . 

*Quaker Oats 
Company (2869) ; 
Memphis 

448 220 Wells (4)
Memphis Light, Gas 
and Water Division 

00 
ro 
Q 
rs 

2 .938 
.011 

.094 Category 7 . Product - Furfuryl alcohol . 
Storage capacity equals 268,000 gallons . 

*Ralston Purina 
Company - Protein 
Division (2075,
2824) ; Memphis 

44C 160 Wells (3)
Memphis Light, Gas 
and Water Division 

b 

v
'° 
L 

1 .343 
.040 

.181 Category 7 . Product  Soy protein isolate . 

*Joseph Schlit2 
Brewing Company 
(2082) ; Memphis 

*Tri-State Indust
ties, Inc . 
(1442) ; Memphis 

44C 

44B 

600 

4 

Wells (5) 

Ponds (1) 

v 
go 
11 
du 

v 

2.466 

1 .000 

.359 

-

Category 7 . Product - Beer. Storage capac
ity equals 100,000 gallons . 

Category 7 . Product - Mortar sand . 
Storage capacity equals 4,887,400 gallons . 

*Valley Products 
Company (2841) ; 
Memphis 

44C 30 Wells (2)
Memphis Light, Gas 
and Water Division 

q 

,~ 
a 

.100 

.035 
- Category 7 . Product - Soap . 

*Velsicol Chemical 
Corporation
(2879) ; Memphis 

44B 300 Wells (4)
Memphis Light, Gas 
and Water Division 

r. 
w 
cd 

2 .300 
.200 

.003 Category 7 . Product - Pesticides . 
capacity equals 100,000 gallons . 

Storage 
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Table 19 .--Public water-supply facilities, Obion-Forked Deer River basin 

(*System received all water from primary surface-water or groundwater source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capa0ity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
(gal/d) 

Carroll 
N 

*Atwood WD+ 39A 1,044 400 Wells (3) 0 .230 0.127 121 .6 Category 7. 
v 

*Cedar Grove UD 40B 822 509 Wells (2) ~-_Z .217 .069 83 .9 Category 7 . Excess ro 
0o iron in raw water. 
., Storage capacity equals 
.0 100,000 gallons . 
0 

*Huntingdon WD 39A 4,300 1,648 Wells (3) ++ 1 .385 .550 127 .9 Category 7 . Storage 
o capacity equals 150,000 
ro gallons . 

*McKenzie WD 39A 5,500 2,000 Wells (3) "~ 3 .000 .600 109.1 Category 7 . Storage 
u capacity equals 800,000 
w gallons .s+ 
a 
$4*McIemoresville WD 39A 309 150 Wells (2) .100 .035 113 .3 Category 7 . StorageW 

capacity equals 100,000 
gallons . 

*Trezevant WD . 39A 1,000 415 Wells (2) .100 .085 85 .0 Category 7. Storage 
capacity equals 150,000 
gallons . 

v 
Chester v v 
*Henderson WD 40A 4,500 1,725 Wells (5) 0 1 .000 .670 131 .7 Category 7. Treatment 

+~ plant is being expanded 
v to 2 .000 Mgal/d . Stor

age capacity equals 
870,000 gallons .v 

b 

Crockett 
m 

*A1amo WD 40B 2,500 1,101 Wells (4) ~ .750 .745 298.0 Category 7. Storage 
a capacity equals 300,000a 

gallons .a 
w

*Bells Public UD 40B 1,511 636 Wells (2) .576 .214 136 Category 7 . Storagew 
capacity equals 115,000 
gallons . 
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Table 19.--Public water-supply facilities, Obion-Forked Deer River basin--Continued 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional intormation 
and basin served of intake location capacity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so torth) 
( gal/d) 

Crockett--Continued 

*County-Wide UD 40B 7,500 2,137 Wells (7) '1 2 .052 .500 66.7 Category 7 . Inadequate 
storage capacity . 
Storage capacity equals 

ro 650,000 gallons . 
so 

*Crockett Mills UD+ 40D 753 280 Wells (2) 0 .864 0 .050 66 .4 Category 7 . Storage 
`° capacity equals 100,000 

gallons . 
u 

*Friendship WC 40D 600 230 Wells (3) n .518 .090 150 .0 Category 7 . Storage 
capacity equals 100,00 
gallons . 

*Maury City WD 40C 883 384 Wells (2) 
v 
ro .173 .080 90 .6 Category 7 . Storage 
u capacity equals 75,000 
v 
N 

gallons . 

W 

~0 

Dyer 

*Dyersburg Suburban 40D 7,500 1,889 Wells (3) 

co 
UN 
P .' 

1 .037 .520 50 .7 Category 7 . Inadequate 
Consolidated UD v storage capacity . 

ro Storage capacity equals 
v 300,000 gallons . 

**Northwest Dyersburg 40D 2,625 750 Dyersburg v N/A .133 50 .5 Category 7 . Excess 
UD Suburban iron in water . Stor-

Consolidated o age capacity equals 
UD '~ 

v 
180,000 gallons . 

u 
*Dyersburg WD 40D 15,340 5,400 Wells (4) co 6 .400 3 .500 221 .3 Category 7 . Storage 

v capacity equals 
m 3,500,000 gallons . 
m 

**East Dyersburg UD 40D 1,140 412 Dyersburg WD N/A .100 87 .7 Category 7 . Storage 
capacity equals 55,000 

a 
0m 

gallons . 

*Newbern WD 39E 6,000 2,247 Wells (6) y , 2 .664 .732 121 .9 Category 7 . Storage 
capacity equals 

a
d 

1,220,000 gallons . 

*Trimble WD 39E 700 400 Wells (2) .300 .150 214 .3 Category 7 . Storage 
capacity equals 100,000 
gallons . 
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Table 19-Public water-supply facilities, Obion-Forked Deer River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Gibson 

*Bradford WD 39A 1,000 435 Wells (3) 0.864 0 .250 250 .0 Category 7 . Inadequate 
storage capacity, pump
ing, and treatment 
facilities . Effort is 
being made to upgrade
facilities with FHA and 
EPA assistance . Stor-

L 
age capacity equals 
50,000 gallons . 

0 
*Dyer WD 40B 2,500 1,050 Wells (3) cc 

o, 

vL 

.720 .375 150 .0 Category 7 . Storage 
capacity equals 600,000 
gallons . 

W 

*Gibson County Municipal
Water District 

40B 15,000 1,700 Wells (12) ro, 
ai 
°s,° rox 

1 .841 .500 33 .3 Category 7 . Storage
capacity equals 600,000 
gallons . 

*Gibson WD+ 40B 467 164 Wells (2) y 

v 
C 

.792 .041 87 .8 Category 7 . Storage 
capacity equals 50,000 
gallons . 

*Humboldt WD 40B 11,000 3,981 Wells (4) E 
va 

3 .456 1 .000 90 .9 Category 7 . Storage
capacity equals 800,000 
gallons . 

v 
*West State UD+ 40B 949 333 Wells (2) e 

vL 

.245 .110 115 .9 Category 7 . Storage 
capacity equals 100,000 
gallons . 

ro 
*Medina WD 40B 750 353 Wells (2) a 

b ro 
.288 .062 82 .7 Category 7 . Storage

capacity equals 15,000 
gallons of treated 
water and 5,000 gallons
of untreated water . 

a 
*Milan Department of 
Public Utilities 

40B 8,800 3,545 Wells (3) 

$4 

2 .880 1 .300 147 .7 Category 7 . An addi
tional 1,000,000 gal-
Ions of overhead stor-

C 
age capacity are 
needed . Storage capac
city equals 1,350,000 
gallons . 
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Table 19 .--Public water-supply facilities, Obion-Forked Deer River basin--Continued 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 

Gibson--Continued 

*Rutherford WD 39A 1,375 600 Wells (2) N
+ 0.612 0 .175 127.3 Category 7. Storage 

capacity equals 175,000 
v gallons . An additional 

100,000 gallons ofm storage is now under 
., construction . 

*Trenton WD 408 4,686 1,842 Wells (3) 0 3 .500 .775 164 .6 Category 7. Storage 
capacity equals 850,000 
gallons . a 

Henry 
v 

*Henry WS 39B 350 150 Wells (2) .160 .100 285.7 Category 7. Storage 
w capacity equals 30,000 
m gallons .
00u 

Lake u
ai x 

.302 .146 Unknown Category 7 . Storage*Reelfoot UD 39D Unknown 214 Wells (2) 
v capacity equals 130,000 

gallons . 
6 v 
b .050 .020 200 .0 Category 7. Excessive*Reelfoot Lake State Park 39D 100 50 Wells (1) 

hardness and high iron v 
content in raw water. 

o Storage capacity equals 
69,000 gallons . 

v
L 

*Ridgely WD 39D 1,800 700 Wells (2) Id .720 .249 138.3 Category . . Storage 
capacity equals 175,000m 
gallons .m 

m 
*Tiptonville WD 39D 3,000 929 Wells (3) 1 .391 .750 232.7 Category 7. Corrosive 

raw and treated water. .r a Inadequate storage ca
pacity . Storage capac
ity equals 600,000 
gallons . 

0 

**Proctor City UD+ 39D 348 120 Tiptonville WD ~ N/A .052 149.4 Category 7. 



Table 19.--Public water-supply facilities, Obion-Forked Deep River basin--Continued 

Water source ~Plant Average Gross 
County 
and 

facility name 

Tributary
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Sotcrce 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita Additional information 
water (existing problems, 
use and so forth)(gal/d> 

_ 

Lauderdale 

*Gates WD 40C 700 263 Wells (2) e 
ro 

.190 .050 71 .4 Category 7 . Storage 
capacity equals 100,000 
gallons. 

ro 
*Halls WD 40C 3,984 1,667 Wells (3) 0 .792 0,363 91 .2 Category 7. High iron 

content in raw water. 
Storage capacity equals 
900,000 gallons . 

Madison 

*Jackson Utility Division 40A 50,110 18,225 Wells (18) °; 20 .000 8.600 165.1 Category 7 . Raw water 

ro 
has high iron content 
and low pH . Storage 

" capacity equals 

w ro 
14,500,000 gallons . 

**Beech Bluff UD 40A 3,500 900 Jackson Utility N/A ,000 171 .4 Category 7. Storage 
Division z capacity equals 150,000 

gallons . 
ro 

**Spring Creek UD 408 1,500 500 Jackson Utility 
Division v 

N;'i . .1$0 120 .5 Category 7 . Storage 
capacity equals 250,000 
gallons . 

v 
**Pinson UD+ 40A 1,022 350 Henderson WD 85 .1 Category 7 . 

Ob ion 
eL 
vL 

*Elbridge UD 39A 4,000 868 Wells (2) 

ro 

.300 .. , 50 .0 Category 1 . Storage 
capacity equals 150,000 
gallons . 

*Hornbeak UD+ 39E 1,171 411 Wells (3) "' .233 , . Category 7 . Storage 
capacity equals 100,000 

a gallons . 
m 

*Kenton WD 39A 2,000 661 Wells (1) 
w 

Category 7 . Storage 
capacity equals 225,000 

xa 
gallons . 

*Obion WD 39E 1,942 700 Wells (3) .2',- .080 lategury 7 . Storage 
a!-city equals 200,000 
a±tons . 
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Table 19 .--Public water-supply facilities, Obion-Forked Deer River basin--Continued 

Water source Plant Average Gross 
County
and 

Tributary 
basin 

Population 
served 

Number 
of 

and 
intake location 

Source 
capacity 

design 
capacity 

water 
use 

per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
(gal/d) 

Obion--Continued 
N 

**Samburg UD+ 390 698 245 Reelfoot UD N/A .068 97.4 Category 7 . Storage 

b capacity equals 100,000 
gallons. 

ro 
*South Fulton WD 39C 4,800 1,594 Wells (2) 0 .650 0 .475 99 .0 Category 7. Storage 

`° 0 
capacity equals 635,000 
gallons. 

*Troy WD 39E 1,100 615 Wells (3) 
0 .a 

.720 .220 200 .0 Category 7 . Inadequate 
storage capacity . 
Storage capacity equals 

a 150,000 gallons . 

*Union City WD 39C 16,000 5,200 Wells (4) 
v 
21 

H 

HtV 

5 .184 2 .300 141.3 Category 7. Storage 
capacity equals 
2,575,000 gallons. 

**Reelfoot WA 39C 735 210 Union City WD uv x 
N/A .039 52 .8 Category 7 . 

We- akley 
ro 

*Dresden WD 39B 3,000 1,094 Wells (2) 0 .500 .400 133.3 Category 7 . Storage 
v capacity equals 900,000 
'° 
L
N 

gallons. 

*Gleason WD 39B 1,540 550 Wells (2) g
0 

vL 

1 .440 .300 194 .8 Category 7. Storage 
capacity equals 320,000 
gallons. 

*Greenfield WD 39B 2,099 953 Wells (3) 
z v 
ro 

2 .592 .350 166 .8 Category 7. Storage 
capacity equals 160,000 
gallons. 

*Martin WD 398 11,200 2,962 Wells (4) "' 3 .000 1.300 116.1 Category 7. Storage 
.~ capacity equals 

a
N 

1,099,200 gallons. 

H vW 

ad 
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Table 20 .--Selt-supplied commercial and industrial water user's, Obiorr-Forked Deer River basin 

[*System received all water from primary surface-water or ground-water source) 

County, industry
name (SIC code), and 
location by city 

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) _ 

Source 
capacity
(MMgal/d) 

Average 
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing 

problems, and so forth) 

Carro11 

*Norandal USA, 
Inc . (3353) ; 
Huntingdon 

39A 200 Wells (2) 
Huntingdon WD 

1 .017 
.004 

Category 7 . Product ° Aluminum sheet foil . 
Storage capacity equals 300,000 gallons 
'200,000 gallons for fire protection) . 

Crockett 

*Winter Garden, 
Inc . (2037) ; 
Bells 

40C 800 Wells (7) 4.400 0.121 Category 7 . Product - Frozen vegetables . 
Storage equals 1,500 galions . 

Drier 

*Dyersburg Fabrics, 
Inc . (2254, 2257, 
2259) ; Dyersburg 

40D 1,200 Wells (2.)
Dyersburg WD 

.976 
.376 

.024 Category 7 . Product - Pile fabrics, infant 
fabrics, and glove cloth . Storage capacity 
equals 550,000 gallons . 

(,0 Gibson 

41 *Beare Company
(4222) ; 
Humboldt 

40B 7 Wells (2) .200 - Category
house . 

7 . Service - Refrigerated ware 

*Martin Marietta 
Sales, Inc . 
(3483) ; Milan 

40B 1,400 Wells (9) .990 .007 Category 7 . Service - Load, assemble, and 
pack ammunition . High concentration of 
nitrates prevents use of one well . Trace 
amounts of RDX and 'ENT have been detected in 
two wells . 
gallons . 

Storage capacity equals 280,000 

Madison 

*Consolidated 
Aluminum Corpora-
t ion (3353) ; 
Jackson 

40A 478 Wells (5)
Jackson Utility
Division 

3 .980 
.160 

- Category 7 . Product  Aluminum sheets, 
plates, and foil . Corrosive water due to 
water softness, low pH, and low alkalinity . 

Fiberglass Company
(2296, 3229) ; 
Jackson 

*Owens-Corning 40A 900 Wells (2) .720 .003 Category 7 . Product  Industrial reinforc
ing fiberglass . Storage capacity equals
500,000 gallons . 
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Table 20.--Self-supplied commercial and industrial water users, ObiorrForked Deer River Basirr-Continued 

Water source Average Average
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing
location by city No . employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) problems, and so forth) 

Ob ion 

*Goodyear Tire and 39C 2,492 Wells (5) N 4 .752 0.065 Category 7 . Product - Radial passenger
Rubber Company Union City Wfr '~ .059 tires . A high content of iron is present in 
(3011) ; Union well water . aCity 

.aro 
*Kinkead Industries 39C 400 Wells (1) 00 .175 .002 Category 7 . Product-Shower doors . 
Inc . (3231) ; Union City WD .001 
Union City '° 

0 
*Reelfoot Packing 39C 680 Wells (2) 1 .500 .074 Category 7 . Product - Meat products . 
Company (2011,
2013) ; Union City `° 

m 

yu 
ro 
w 
v 
eou 
ro 

W u 
a 

N 
b 

v 
b 
Lv 

L 
Lvro 
av 
b 
ro 
m 

.a 

aa 
m 
N 
N 
W 
" rl 

S 
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Table 21 .--Public water-supply facilities, Lower Tennessee River basin 

[*System received all water from primary surface-water or groundwater source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source) 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served o£ intake location capacity capacity use water (existing problems,

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
(gal/d) 

Bledsoe 

*Pikeville WS 24 3,000 943 Wells (3) 0.460 0 .516 0.231 77.0 Category 7 . Occasion
al turbidity problems . 
Storage capacity equals 
1,550,000 gallons. 

Bradley 

*Hiwassee Utilities 22C - - Hiwassee River 388.000 7 .500 3.000 - Category 1 . The con 
Commission (about 22.5) trolling reservoirs for 

this reach of the Hi
wassee River are Apa
lachia Dam located at 
river mile 66.0 on the 
Hiwassee River and 
Ocoee Dam No . I located

W at river mile 11 .9 on 
'p the Ocoee River. 

Hiwassee Utilities Com
mission sells water to 
the Athens and Cleve
land Utilities Boards . 
All water sold to the 
Athens Utilities Board 
is passed through 
Athens' system to the 
city of Niota . Storage
capacity equals 
2,000,000 gallons. 

**Cleveland Utilities 22C 46,991 14,512 Hiwassee River 388.000 7.000 5.100 165.1 Categories 1 and 7 . 
Board (about The controlling

22 "0) reservoirs for this 
Spring (1) 1.520 1 .400 reach of the Hiwassee 
Hiwassee - 2 .000 River are Apalachia Dam 

Utilities located at river mile 
Commission 66 .0 on the Hiwassee 

River and Ocoee Dam No . 
1 located at river mile 
11 .9 on the Ocoee 
River. Storage capac
ity equals 7,000,000 
gallons. 
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Table 21 .--Public water-supply facilities, Lower Tennessee River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems, 

and so forth) 

Bradley--Continued 

***North Bradley UD 22C 620 111 Cleveland 
Utilities 

- N/A .197 138.7 Categories 1 and 7 . 

Board 

****Charleston 
Calhoun UD 

22C 1,500 508 North Bradley UD - N/A 0.111 74.0 Categories 1 and 7 . 
Storage capacity 
equals 200,000 gallons . 

***Prospect 
McDonald UD 

22C 8,100 2,025 Cleveland 
Utilities 

- N/A .539 66 .5 Categories 1 and 7 . 

Board 

***Ocoee UD 22B 3,117 1,325 Wildwood Spring
(1) 

1 .440 1 .000 .421 136.7 Categories 1 and 7 . 
Ocoee UD serves the 

Cleveland 
Utilities 
Board 

- .005 city of Ocoee in Polk 
County . Turbidity pro
lems after heavy 
rainfall . Storage 
capacity equals 500,000 
gallons. 

**Niota WS 22C 1,826 564 Hiwassee 
Utilities 

- N/A 155 84.9 Category 1 . Niota WS 
serves the city of 

Commission Niota in McMinn County . 
Storage capacity equals 
300,000 gallons . 

Grundy 

*Big Creek UD 24 6,500 1,600 Ranger Creek 
(about 500 
feet upstream 
from Highway 
56) 

See 
additional 
information 

1 .00 .500 66 .5 Source capacity data 
for Ranger Creek is not 
available due to the 
lack of adequate data . 
Storage capacity equals 
1,050,000 gallons plus 
a lake containing about 
75 acre-feet or 
25,000,000 gallons . 
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Table 21 .--Public water-supply facilities, Lower Tennessee River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

Additional information 
(existing problems,

and so forth) 

Grund -Continued 

**Griffith Creek UD 24 700 300 Big Creek UD - N/A .068 97 .1 Griffith Creek UD 
serves an area near the 
city of Whitwell in 
Marion County . Inade
quate storage for 
water . Storage capac
ity equals 100,000
gallons . 

Hamilton 

*Daisy  Soddy Falling
Water UD 

23A 8,500 2,790 Soddy Creek, 
Chickamauga
Reservoir 
(4 .0)

Wells (2)
Hixon UD 

See 
additional 
information 

0.698 
-

2 .000 0.536 

.190 
-

85 .4 Categories 5 and 7 . 
Total storage in 
Chickamauga Reservoir 
equals 392,000 acre-
feet at normal minimum 
pool elevation of 675 
feet above sea level . 
This provides adequate 
water to meet the UD's 
water demands for more 
than 90 days . Hixon 
UD provides water 
to Daisy - Soddy's UD 
in emergency situations 
only . Storage capac
ity equals 1,560,000
gallons . 

*Mowbray Mountain UD 23A 1,050 350 Mont Lake See 
additional 
information 

.173 .120 114 .3 While Mont lake has an 
estimated storage ca
pacity of about 200 
acre-feet or 
65,000,000 gallons of 
water, the availabil
ity of this supply is 
not dependable . During 
the summer of 1981,
Mont Lake went dry . 
Consequently, Mowbray 
Mountain UD has ap
plied for and received 
authorization and 
funding to develop the 
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Table 21-Public water-supply facilities, Lower Tennessee River basin-Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design 
capacity
(Mgal/d) 

Average
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Hamilton--Continued 

necessary facilities to 
purchase its water from 
Daisy - Soddy Falling
Water UD . Storage ca
pacity equals 250,000 
gallons . 

*Sale Creek UD 23A 1,700 325 Wells (3) .090 .403 .086 50 .0 Category 7 . Storage
capacity equals 400,000 
gallons . 

**Union Fork -
Bakewell UD 

23A 1,710 470 Wells (3)
Sale Creek UD 

0 .215 
-

0 .215 0 .175 
.001 

102 .9 Category 7 . Occasional 
water losses due to 
breaks in deteriorating 
water mains and distri-

W 

bution lines . Storage
capacity equals 175,000 
gallons . 

*Savannah Valley UD 23B 5,616 1,460 Wells (2) 2 .500 .864 .417 74 .3 Category 7 . Occasional 
water losses due to 
breaks in the Dis-
trict's water mains and 
distribution lines . 
Storage capacity equals 
120,000 gallons . 

*Tennessee - American 
Water Company 

23C 217,221 62,063 Tennessee River 
(465 .0) 

4,666 .000 72.000 42 .200 189 .2 Category 1 . The con 
trolling reservoir for 
this reach of the 
Tennessee River is 
Chickamauga Dam located 
at river mile 471.0 on 
the Tennessee River . 
Tennessee-American also 
serves about 3 .669 
Mgal/d of water to the 
Fort Oglethorpe and 
Walker County UD's in 
Georgia . Storage ca
pacity equals
23,000,000 gallons . 



����������

Table 21 .--Public water-supply facilities, Lower Tennessee River basin--Continued 

County Tributary Population Number 
Water source 

and Source 
Plant 
design 

Average 
water 

Gross 
per capita Additional information 

and 
facility name 

basin 
No . 

served of 
connections 

intake location 
(river mile) 

capacity 
(Mgal/d) 

capacity 
(Mgal/d) 

use 
(Mgal/d) 

water 
use 

(existing problems, 
and so forth) 

(gal/d) 

Hamilton--Continued 

**Fastside UD 238 26,000 7,612 Wells (3) 
Tennessee -

5 .000 
-

3.960 3.013 
.092 

119 .4 Categories 1 and 7 . 
This water supply sys-

American Water tem was developed in 
Company 1936 and some of the 

distribution lines 
need to be replaced . 
Storage capacity equals 
2,717,000 gallons . 

**Hixson UD 23A 45,000 17,000 Cove Springs (3) 
Tennessee -

5.000 
-

8 .640 4 .000 
.333 

96.3 Categories 1 and 7. 
Storage capacity equals 

American Water 3,180,000 gallons . 
Company 

**Signal Mountain WS 23C 6,000 2,250 Tennessee  - N/A 0.681 113 .5 Category 1 . Storage 
American Water 
Company 

capacity equals 
2,200,000 gallons . 

*Waldens Ridge UD 23C 4,716 1,494 Wells (2) 1 .152 1 .382 .357 75 .7 Category 7. occasional 
turbidity problems 
after periods of 
heavy rain . Storage 
capacity equals 
1,200,000 gallons. 

Marion 

*Jasper WS 24 6,300 1,800 Sequatchie
River 

20 .000 .622 .010 71 .4 Categories 3 and 8 . 
Storage capacity equals 

(6 .0)
Slue Spring (1) .325 .440 

617,000 gallons. 

*Sequatchie Water Works 24 622 190 Owen Spring (1) .500 .126 .085 136.7 Category 7 . Inadequate 
storage capacity . 
Storage capacity equals
14,000 gallons. 

*Whitwell WS 24 3,200 1,000 Sequatchie
River (22.0) 

16.900 1 .224 .300 153 .8 Category 3. Storage 
capacity equals 500,000 
gallons. 
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Table 21 .--Public water-supply facilities, Lower Tennessee River basin--Continued 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
~al/d) 

Marion--Continued 

**West Valley UD 24 1,300 400 Whitwell WS - N/A .100 76.9 Category 3 . Existing 
water mains and distri
bution lines are old 
and need to be re
placed . Storage capac
ity equals 100,000 
gallons . 

McMinn 

*Athens Utilities Board 22C 12,523 4,624 Oostanaula 5 .000 4.000 1 .112 177 .7 Categories 3 and 7 . 
Creek Storage capacity equals 

Spring (1) 2 .160 1 .113 15,000,000 gallons . 

*Englewood WS 22C 5,110 940 Middle Creek 4.600 .576 .275 53 .8 Category 3 . Moderate 
(near State water losses due to 

W 
Highway 39 and 
LSN Railroad 

system leakage from 
deteriorating mains and 

N crossing) lines . Storage capac
ity equals 750,000 
gallons . 

*Etowah WD 22A 10,162 2,900 Hiwassee River 70 .300 2 .600 1 .559 147 .8 Category 1 . The con 
(42.6) trolling reservoir for 

this reach of the 
Hiwassee' River is 
Apalachia Dam located 
at river mile 66.0 on 
the Hiwassee River in 
Cherokee County, North 
Carolina . During per
iods of nonpower gen
eration at Apalachia 
Dam, low river levels 
result in pumping pro
blems . Storage capac
ity equals 3,323,000 
gallons . 

**Hiwassee Water 
Corporation 

22A 640 200 Etowah WS - N/A .057 89 .1 Category 1 . 
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Table 21 .--Public water-supply facilities, Lower Tennessee River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

( ga1/d} 

Additional information 
(existing problems,

and so forth) 

McMinn--Continued 

***Benton WS 22B 2,135 610 Springs (2)
Hiwassee Water 
Corporation 

.014 
-

.432 .187 
.001 

86 .6 Category 8 . Benton WS 
serves a part of Polk 
County . Currently,
Benton is utilizing 95 
percent of the spring's
capacity and water 
shortages are common 
during drought periods 
with spring yield drop
ping to about 0 .160 
Mgal/d . Storage capac--
equals 25,000 gallons . 

*Riceville UD+ 22C 667 220 Spring (1) - .140 .044 66 .0 Category 9 . 

Meigs 

*Decatur WS 49A 1,200 506 Spring (1) .350 .576 .225 187 .5 Category 7 . Storage
capacity equals 600,000 
gallons for potable 
water and 500,000 gal
lons for fire protec
tion . 

Polk 

*Cherokee Mills UD+ 22A 325 200 Pleasant Hill 
Springs (8) 

- .113 .086 2.64 .6 Category 9 . 

*Copperhill WS+ 22B 1,050 300 Springs (10) - 0 .05(1 - - Category 9 . 

*Delano WS 22A 300 55 Wells (2) 0 .100 .216 0 .100 333 .3 Category 7 . Storage
capacity equals 30,000
gallons . 

*Copper Basin Board 
of Public Utilities 

228 1,925 550 Campbell Cove 
Lake 

See 
additional 

.500 .950 Categories 5 and 9 . 
This system serves 

information the communities of 
Wells (4)
Springs (4) 

-
-

.078 

.052 
ii6 .9 Ducktown, Postell, 

and Turtletown plus 
a 100-acre industrial 
park . Campbell Cove 
Lake is fed by a spring
and small unnamed 
stream as its source 
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Table 21.--Public water-supply facilities, Lower Tennessee River basin--Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average Gross 
water per capita 
use water 

(Mgal/d) use 
-(gal/d) 

Additional information 
(existing problems,

and so forth) 

Polk--Continued 

of supply . Campbell
Cove Lake has an esti
mated storage capacity 
of 1,560 acre-feet and 
can supply about 1,530 
acre-feet or 
500,000,000 gallons
of water for water 
supply with no inflow . 
This provides adequate 
water to meet the sys-
tem's demands for more 
than 90 days . This 
system can serve up to 
700 customers and has 
a storage capacity of 
500,000 gallons . 

Rhea 

*Dayton WS+ 49B 7,612 2,546 Tennessee River 
(503 .9) 

3,358.000 2.052 0.891 101 .8 Category 1 . The con-
tolling reservoir for 
this reach of the 
Tennessee River is 
Watts Bar Dam located 
at river mile 529.9 on 
the Tennessee River . 

**Evensville Water UD 49B 1,163 450 Dayton WS - N/A .116 53 .6 Category 1 . Leaky 
water mains and distri
bution lines . 

*Graysville WS 23A 1,636 540 Wells (2) .200 .259 .125 76.4 Category 7 . Occasional 
turbidity problems and 
inadequate storage . 
Storage capacity equals
180,000 gallons . 
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Table 21 .--Public water-supply facilities, Lower Tennessee River basin--Continued 

County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design 

capacity 

Average 
water 
use 

Gross 
per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
.(gal/d) . 

Sequatchie 

*Dunlap WS 24 4,000 1,200 Sequatchie River 
(about 44 .6) 

8.400 .864 .522 130 .5 Category 3. Occasional 
buildup of leaves and 
mud around the intake 
pumps and inadequate 
storage for water 

.Storage capacity equals 
1,000,000 gallons . 
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Table 22.--Self-supplied commercial and industrial water users, Lower Tennessee River basin 

[*System received all water from primary surface-water or groundwater source] 

Water source Average Aver ge
County, industry Tributary Number and Source water consum tive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing
location by city No . employees (river mile) (Mp_a1/d) - (Mgal/d) (Mgal d) - problems, and so forth) 

Bradley 

*Hardwick Stove 22C 741 Wells (2) 0.197 0.197 0.004 Category 7. Product - Heating equipment . 
Company (3433) ; Cleveland Utilities - .047 
Cleveland Board 

*Magic Chef, Inc . 22C 1,100 Springs (2) .334 .334 .065 Category 7. Product - Household cooking
(3631) ; Cleveland Cleveland Utilities - .140 equipment . Storage capacity equals

Board 140,000 gallons . 

*Olin Corporation 22C 700 Hiwassee River, 373.000 4 .900 .190 Category 5. Total storage in Chickamauga
(2812 and 2819) ; Chickamauga Reser Reservoir equals 392,000 acre-feet at normal 
Charleston voir (16 .5) minimum pool elevation of 675 feet above sea 

level . This provides adequate water to meet 
the Corporation's water demands for more than 
90 days . Product - Alkaline and chlorine as 
well as other industrial inorganic chemicals. 

Hamilton 

*Alco Chemical 238 60 Well (1) .230 .230 .027 Category l. Product - Chemicals and allied 
Corporation Tennessee - American - .069 products . Occasional water supply problems
(2819 and 1821) ; Water Company due to a lack of storage facilities . 
Chattanooga 

*Carbonic Industries 23B 26 Tennessee River 3,745.000 3.000 - Category 1 . The controlling reservoir for 
Corporation (473.0) this reach of the Tennessee River is Watts 
(2873) ; Harrison Bar Dam located at river mile 529.9 on the 

Tennessee River. Product - Nitrogenous 
fertilizers. 

*C. F. Industries, 23C 162 Tennessee River 3,745 .000 2.000 .011 Category 1 . The controlling reservoir for 
Inc . (2873) ; (473.0) this reach of the Tennessee River is Watts 
Harrison Bar Dam located at river mile 529.9 on the 

Tennessee River. Product - Nitrogenous 
fertilizers. 

*Chattem Drug and 23C 250 Wells (3) .850 .850 .040 Category 7 . Product - Medicinal chemicals 
Chemical Company Tennessee - American - .238 and botanical products . Storage capacity
(2833) ; Chattanooga Water Company equals 40,000 gallons. 

*Cumberland Corpora- 23C 250-400 Well (1) .238 .238 .040 Category 7. Product - Farm, food products,
tion (3551352 Tennessee - American - 015 and general industial mhinery dracaneqip
3569, and 3471) ; Water Company ment . 
Chattanooga 



Table 22.--Self-supplied commercial and industrial water users, Lower Tennessee River basin--Continued 

Water source Average Average
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing
location by city- No . - employees (river mile) (Mgal/d) -- (Mgal/d) (Mgal/d) - problems, and so forth)_ 

Ha milton--Continued 

*Dixie Yarns, Inc . 23C 400 Wells (2) 0.535 0.535 0.060 Category 7 . Product - Cotton, manmade 
(2281) ; Chattanooga Tennessee - American - .328 fibers, and silk yarns . Storage capacity

Water Company equals 100,000 gallons . 

*E . 1 . DuPont 23C 3,600 Tennessee River 4,616 .000 10 .400 .155 Category l . The controlling reservoir for 
De Nemours and (469 .9) this reach of the Tennessee River is Chicka-
Company, Inc . (2821 mauga Dam located at river mile 471 .0 on the 
and 2824) ; Tennessee River . Product - Nylon resin and 
Chattanooga fiber and polyester fiber . 

*General Portland 23C 172 Tennessee River 4,666.000 1 .450 .251 Category 1 . The controlling reservoir for 
Inc . (3241) ; (454 .6) this reach of the Tennessee River is Chicka-
Chattanooga Tennessee - American - .025 mauga Dam located at river mile 471 .0 on the 

Water Company Tennessee River . Product - Cement . Occa
sional turbidity, flooding, and water-
quality problems . 

*Scholze Tannery 23C 160 Wells (2) .156 .156 .028 Category 7 . Product - Tanned and finished 
(3111) ; Chattanooga Tennessee - American .037 leather . 

Water Company 

*Southern Cellulose 23C Confi-
Products, Inc . dential 
(2611) ; Chattanooga 

*Tennessee Paper 23C 170 Tennessee River 4,666.000 .512 .005 Category 1 . The controlling reservoir for 
Mills, Inc . (463 .5) this reach of the Tennessee River is Chicka-
(2631) ; Chattanooga Tennessee - American - .008 mauga Dam located at river mile 471 .0 on the 

Water Company Tennessee River . Product - Paperboard . 
Storage capacity equals 830,000 gallons . 

Marion 

*General Portland, 23C 18 Tennessee River 4,666.000 .100 .001 Categories 1 and 7 . The controlling reser-
Inc . (3281) ; (433 .0) voir for this reach of the Tennessee River is 
Jasper Well (1) .001 .001 Chickamauga Dam located at river mile 471 .0 

on the Tennessee River . Product - Limestone . 
Some turbidity and water-quality problems . 
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Table 22.--Self-supplied commercial and industrial water users, lower Tennessee River basin -Continued 

Water source-�Average - Average
County, industry

name (SIC code), and 
location by city�( 

Tributary
basin 
No . 

Number 
of 

employees 

and 
intake location 

~- (river mile) a 

Source 
capacity
(Mgal/d) 

water 
use 

( MgaI/d) .^ 

consumptive 
water use 
Mgalld)_~~~ ~. 

Additional information 
(principal products, existing

roblems and so forth) 

McMinn 

*Bowaters Southern 
Paper Corporation 
(2611 and 2621) ; 
Calhoun 

22C 1,450 Hiwassee River, 
Chickamauga Reser
voir (about
18 .0) 

See 
additional 
information 

80 .000 0.240 Category 5 . Total storage in Chickamauga
Reservoir equals 392,000 acre-feet at normal 
minimum pool elevation of 675 feet above sea 
level . This provides sufficient storage 
to meet Bowaters" water demands for more 
than 90 days . Product - Paper . 

Meigs 

*fen Mile Stone 
Company, Inc . 
(1422) ; Ten Mile 

49A 14 Ten Mile Creek 0 .260 .248 - Category 3 . Product - Crushed limestone . 

Polk 

*Cities Service 
Company (2819) ; 
Copperhill 

2213 1,450 Ocoee River (near 
Davis Mill Creek)

Spring (1) 

43 .000 

.382 

72.000 

.382 

1 .210 Categories 2 and 7 . Product  Sulfuric 
acid . Storage capacity equals 2,691,000
gallons . The controlling reservoir for this 
reach of the Ocoee River is Blue Ridge Dam 
located at river mile 53.0 on the Toccoa 
(Ocoee) River in Fannin County, Georgia . 
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Table 23.--Public water-supply facilities, Upper Tennessee River basin 

[*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ; 
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source] 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and 

facility name 
basin 
No . 

served of 
connections 

intake location 
(river mile) 

capacity 
(Mgal/d) 

capacity 
(Mgal/d) 

use 
(Mgal/d) 

water 
use 

(existing problems, 
and so forth) 

- . (ga l/d) 

Blount 

*Alcoa WS 17 21,000 6,000 Little River 31 .000 24.000 11.506 478.4 Category 3 . Storage 
(9 .7) capacity equals 

12,000,000 gallons. 

**South Blount County 17 18,000 4,500 Alcoa WS - N/A 1 .200 68 .5 Category 3. Maryville 
UD Maryville WS - .033 WS supplies water to 

South Blount County on 
an emergency basis only
averaging about 33,000 
gallons per day . In
adequate storage for 
treated water. Stor
age capacity equals 
950,000 gallons. 

***Friendsville WS 17 1,971 563 South Blount - N/A .130 66 .0 Category 3 . Storage 
County UD capacity equals 250,000 

gallons . 

**Tuckaleechee UD 17 4,550 1,300 Alcoa WS - N/A .260 57 .1 Category 3. Acute 
water-supply problems 
due to limited pumping 
and line capacity . 
Pressure losses at 
higher elevations . 
Currently, Tuckaleechee 
is engaged in litiga
tion with Alcoa regard
ing its right to pur
chase water from Mary
ville due to Alcoa's 
periodic inability to 
provide Tuckaleechee 
with adequate water 
supplies . Storage 
capacity equals 250,000 
gallons. 

*Calderwood Village WS+ 17 44 15 First Creek 1 .700 .110 .011 250 .0 Category 3 . 
(about 1 .8) 
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Table 23.--Public walersupply facilities, Upper Tennessee River basin--Gontinued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design 
capacity
(Mgal/d) 

=Average 
water 
usl 

(Mga 

ur , ss 
p

atcr 
US e 

i a l/di 

Y~ .ditional information, 
(existing problems,

and so forth) 

Blount--Continued 

*Maryville WS 17 17,000 8,268 Little River 
(about 17 .3) 

29.000 6 .000 2.300 133 .4 Category 3 . Storage
capacity equals
3,500,000 gallons . 
Completion of the Foot
hills Mail in the 
spring of 1983 has not 
significantly increased 
this system's water 
use . 

*Walland WS 17 67 28 Well (1) .086 N/A .002 29 .9 Category 7 . Storage
capacity equals 12,000 
gallons . 

Knox 

*First UD of Knox County 17 26,000 10,400 Tennessee River 
(617 .5)

Spring (1) 

1,322.000 

.450 

4 .500 4 .000 

.045 

155 .6 Categories 1 and 7 . 
The controlling up
stream reservoirs for 
this reach of the 
Tennessee River are 
Cherokee and Douglas
Dams located at river 
miles 52.3 and 32 .3 on 
the Holston and French 
Broad Rivers, respec
tively . Storage capac
ity equals 3,800,000 
gallons . 

*Knoxville Utilities Board 17 186,100 55,338 Tennessee River 
(649 .2) 

1,293 .000 50 .000 34.000 177 .3 Category 1 . The con
trolling upstream
reservoirs for this 
reach of the Tennessee 
River are Cherokee and 
Douglas Dams located at 
river miles 52.3 and 
32 .3 on the Holston and 
French Broad Rivers, 
respectively . Storage
capacity equals
18,600,000 gallons . 
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Table 23.--Public water-supply facilities, Upper Tennessee River basin--Continued 

Water source Plant Average Gross 
County 
and 

facility name 

Tributary
basin 
No . 

Population 
served 

Number 
of 

connections 

and 
intake location 

(river mile) 

Source 
capacity 
(Mgal/d) 

design 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 
_ 

per capita 
water 
use 

(8-al/d) 

Additional information 
(existing problems, 

and so forth) 

Knoxr-Continued 

*West  Knox UD 17 41,670 12,500 Clinch River, 
Melton Rill 

See 
additional 

6.500 
(2 plants) 

1 .500 60.0 Category 5 . Total 
storage in Melton Hill 

Reservoir information Reservoir equals 94,100 
(36.5) 

Clinch River, See 1 .000 
acre-feet at normal 
minimum pool elevation 

Melton Hill additional of 790 feet above sea 
Reservoir 
(46.5) 

information level. This provides 
sufficient water to 
meet the UD's water 
demands for more than 
90 days . Storage ca
pacity equals 
4,600,000 gallons. 

Loudon 

*Lenoir City Utility Board 21C 5,652 2,498 Tennessee River 
(601 .3) 

892.000 3.000 1 .000 169 .9 Category 1 . The con
trolling upstream 
reservoir for this 
reach of the Tennessee 
River is Fort Loudoun 
Dam located at river 
mile 602.3 on the 
Tennessee River. 
Storage capacity equals 
3,375,000 gallons. 

**Dixie lee UD 21C 10,450 2,090 Allen Fine 
Spring 

.576 .800 .650 49 .8 Categories 1 and 8. 
Storage capacity equals 

Lenoir City - .040 1,050,000 gallons. 
Utility Board 

***Martel UD 21C 1,750 500 Dixie Lee UD - N/A .170 97.1 Categories 1 and 8 . 
Experienced extensive 
water losses in the 
winter of 1982 due to 
water leaks in water 
mains and distribution 
lines. Storage capac
ity equals 20,000 
gallons. 
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Table 23.--Public water-supply facilities, Upper Tennessee River basis--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 
capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Loudon--Continued 

*Loudon UD 21A 14,000 4,000 Tennessee River 
(593 .0)

Robinson Spring 

892.000 

.216 

4 .000 4.000 

.325 

308.9 Categories 1 and 8. 
The controlling up
stream reservoir for 
this reach of the 
Tennessee River is Fort 
Loudoun Dam located at 
river mile 602.3 on the 
Tennessee River. Stor
age capacity equals
7,000,000 gallons. 

*Piney UD+ 21A 1,515 547 Spring (1) 0 .175 0 .140 0 .115 75 .9 Category 7. 

Monroe 

*Sweetwater Board of 
Public Utilities 

21A 6,831 2,277 Sweetwater 
Creek (21.6) 

Cannon Spring 

2.900 

.485 

2.200 .600 

.400 

146.4 Categories 3 and 7 . 
Some turbidity after 
periods of intense 
rainfall . Storage 
capacity equals 
3,165,000 gallons. 

*Tellico Area Services 
System 

18B and C 1,470 420 Little Tennessee 
River, Tellico 
Reservoir 
(about 19 .2) 

See 
additional 
information 

3 .450 .900 319 .7 Category 5 . Total 
storage in Tellico 
Reservoir equals 
321,300 acre-feet at 
normal minimum pool 
elevation of 807 feet 
above sea level . This 
provides sufficient 
water to meet the 
system's water demands 
for more than 90 days . 
Essentially, this 
system serves the 
Vonore-Greenback and 
U .S . Highway 411 cor
ridor area . The system
also has the capability 
to expand its treatment 
plant capacity to 8.6 
Mgal/d, if needed, and 
plans to sell water to 



Table 23.--Public water-supply facilities, Upper Tennessee River basin--Continued 

Water source Plant Average Gross 
County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

and 
intake location 

Source 
capacity 

design 
capacity 

water 
use 

per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 

Monroe--Continued 

the Friendsville, Glen
dale, and South Blount 
UD's as well as the 
Sweetwater Board of 
Public Utilities in the 
future . Storage capac
ity equals 1,800,000 
gallons. 

**Madisonville WD+ 18B 4,353 1,456 Tellico Area - 0 .720 0 .430 98.8 Category 5. 
Services 
System 

*Tellico Plains WS+ 18B 1,943 611 Wells (3) 1 .152 .504 .204 105.0 Category 7 . 

Rhea 

W 
Q1 

*Spring City WS+ 21B 2,814 956 Piney River, 
Watts Bar 

See 
additional 

.657 .220 195.5 Categories 5 and 8 . 
Total storage in Watts 

(V Reservoir 
(about 
5 .7) 

information Bar Reservoir equals 
796,000 acre-feet at 
normal minimum pool 

Spring (1) .144 .330 elevation of 735 feet 
above sea level. This 
is adequate to meet the 
system's water demands 
for more than 90 days . 

Roane 

*Kingston WS 21A 5,389 2,160 Tennessee River 
(568.3)

Spring (Swan 

892.000 

.280 

2 .000 .360 

.205 

104.8 Categories 1 and 7. 
The controlling up
stream reservoir for 

Pbnd area) this reach of the 
Tennessee River is Fort 
houdoun Dam located at 
river mile 602.3 on the 
Tennessee River. Stor
age capacity equals
1,000,000 gallons . 
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Table 23.--Public water-supply facilities, Upper Tennessee River basin--Continued 

County 
and 

facility name 

Tributary 
basin 
No . 

Population 
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

Plant 
design 

capacity 
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 
water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Roane--Continued 

*Rockwood WS 21B 9,600 3,200 Tennessee River 1,064.000 6.000 1 .500 130.2 Category 1 . The con 
(553 .0) trolling upstream 

reservoirs for this 
reach of the Tennessee 
River are Fort Loudoun 
Dam located at river 
mile 602 .3 on the 
Tennessee River and 
Melton Mill Dam located 
at river mile 23.1 on 
the Clinch River. 
Occasional turbidity
problems . Storage
capacity equals
3,610,000 gallons . 

**Midtown UD 21B 4,200 1,050 Rockwood WS - N/A 0 .250 59.5 Category 1 . Storage 
capacity equals 400,000 
gallons. 
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Table 24.--Self-supplied commercial and industrial water users, Upper Tennessee River basin 

[*System received all water from primary surface-water or ground-water source] 

Water source Average Average 
County, industry 

name (SIC code), and 
location by city 

Tributary 
basin 
No . 

Number 
of 

employees 

and 
intake location 
(river mile) 

Source 
capacity 
(Mgal/d) 

water 
use 

(Mgal/d) 

consumptive 
water use 
(Mgal/d) 

Additional information 
(principal products, existing 

problems, and so forth) 

Knox 

*Candora Marble 
Company (1411) ; 

17 75 Well (1) 
Knoxville Utilities 

0.720 
-

0.150 
.001 

- Category 7 . Product - Marble . 

Knoxville Board 

*East Tennessee 17 400 Wells (3) 1 .440 .720 0.025 Category 7. Product - Distribution of meat 
Packing Company Knoxville Utilities - .010 products . Storage capacity equals 252,720 
(5142) ; 
Knoxville 

Board gallons. 

*Southern Cast 
Stone Company, Inc . 

17 134 Well (1) 
Knoxville Utilties 

.127 
-

.144 

.035 
.028 Category 7. Product 

building materials 
Precast concrete 

(3272) ; Board 
Knoxville 

Lo udon 

W *Greenback 18C 103 Unnamed tributary See .125 .007 Category 5. Source capacity data for this 
01 Industries, Inc . of Baker Creek additional unnamed tributary of Baker Creek is 
~P (3399) ; 

Greenback Tellico Area Serv
information 

- .013 
not available due to inadequate records. 
Product  Metallic powder . Storage 

ices System capacity equals 40,000 gallons. 

*Union Carbide 21A 500 Tennessee River 893 .100 2 .931 .102 Category 1 . The controlling upstream reser-
C.orporation, (591 .8) voir for this reach of the Tennessee River 
Films Packaging 
Division (2821) ; 

Loudon UD - .042 is Fort Loudoun Dam located at river mile 
602.3 on the Tennessee River. Product -

Loudon Cellulose food casing . Storage capacity 
equals 250,000 gallons. 
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Table 25.--Public water-supply facilities, Tennessee River Western Valley basin 

[*System received all water from primary surface-water or ground-water source ; ** purchases part or all water from a primary (*) source ;
*** purchases part or all water from a secondary (**) source ; **** purchases part or all water from a tertiary (***) source) 

Water source Plant Average Gross 
County Tributary Population Number and Source design water per capita Additional information 
and basin served of intake location capacity capacity use water (existing problems,

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use and so forth) 
_ - (gal/d) 

Benton 

*Big Sandy WS 37 650 337 Wells (2) 0.120 0.240 0.068 104.6 Category 7. Storage 
capacity equals 100,000 
gallons . 

*Camden WD 36A 7,614 2,716 Tennessee River 8,869 .700 1 .500 .900 118.2 Category 1 . The con 
(100 .4) trolling upstream 

reservoir for this 
reach of the Tennessee 
River is Pickwick Land-

W ing Dam located at 
river mile 206.7 on the 
Tennessee River. Occa
sional turbidity prob 
lems after heavy rains . 
Storage capacity equals 
1,500,000 gallons . 

Carroll 

*Bruceton WS 37 1,600 700 Wells (3) - N/A .350 218 .8 Category 9 . Inadequate 
storage capacity . 
Storage capacity equals 
100,000 gallons . 

*Clarksburg UD 37 653 250 Well (1) - 1 .440 .089 136.3 Category 9. 

*Hollow Rock WS 37 990 340 Wells (2) .100 N/A .069 69.7 Category 7 . Storage 
capacity equals 50,000 
gallons. 

Decatur 

*Parsons WS 32 3,000 1,214 Beech River 16 .100 2 .880 .594 146.0 Category 3 . Periodic 
(10 .0) turbidity and clogging 

of the raw water pumps 
due to excessive accu
mulation of leaves and 
mud . Storage capacity
equals 760,00 gallons. 
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Table 25.--Public water-supply facilities, Tennessee River Western Valley basiir-°Continued 

County
and 

facility name 

Tributary
basin 
No . 

Population
served 

Number 
of 

connections 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Plant 
design
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Gross 
per capita 

water 
use 

(gal/d) 

Additional information 
(existing problems,

and so forth) 

Decatur--Continued 

**Decaturville UD 32 1,600 500 Parsons WS - N/A .096 60.0 Category 3 . Storage 
capacity equals 500,000
gallons . 

**Perryville UD 32 1,118 430 Parsons WS - N/A 0 .060 53 .7 Category 3 . Inadequate 
storage capacity . 
Storage capacity equals
50,000 gallons . 

Hardin 

*First UD of Hardin County 46 2,786 925 Tennessee River 
(about 207.0) 

7,693.000 1 .000 .450 161 .5 Category 1 . The cocr 
trolling upstream
reservoir for this 
reach of the Tennessee 
River is Wilson Dam 
located at river mile 
259.4 on the Tennessee 
River . Storage capac
ity equals 650,000 
gallons . 

*Saltillo UD 30 500 245 Wells (2) 1 .1.63 1 .200 .059 118 .0 Category 7 . Storage
capacity equals 60,000 
gallons . 

*Savannah Public Utilities 
Department 

29 19,200 6,000 Wells (6) 2 .016 2.317 1 .400 72 .9 Category 7 . Storage
capacity equals
1,650,000 gallons . 

Henderson 

*Lexington WS 32 14,762 4,900 Beech River, 
Beech Reser-

See 
additional 

4 .000 1 .600 108.4 Category 5 . Beech 
Reservoir has an esti

voir (35.0) information 

mately 880 acre-feet or 
286,750,000 gallons of 
water are available for 

mated storage capacity
of about 1,100 acre-
feet of which approxi

water supply with no 
inflow . This would 
provide ample water to 
meet the System's water 
demands for more than 
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Table 25.--Public water-supply facilities, Tennessee River Western Valley basin--Continued 

County 
and 

Tributary
basin 

Population
served 

Number 
of 

Water source 
and 

intake location 
Source 

capacity 

Plant 
design 
capacity 

Average 
water 
use 

Gross 
per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use 
-(gal/d) 

and so forth) 

Henderson--Continued 

90 days . Storage ca
pacity equals 
2,050,000 gallons . 

*Sardis WS 30 668 255 Wells (2) - 0 .086 0.040 59 .9 Category 9. 

Hemy 

*Henry County Water Company 37 1,350 450 Wells (3) - .500 .200 148.1 Category 9 . Serious 
water leaks due to 
faulty mains and dis 
tribution lines . Stor
age capacity equals 
650,000 gallons . 

*Paris Board of Public 
Utilities 

37 11,021 4,200 Wells (4) 7 .200 6 .000 2 .000 168.8 Category 7. Storage 
capacity equals 
2,300,000 gallons . 

v **Northwest Henry 37 1,330 380 Paris Board - N/A .040 30 .1 Category 7. 
County UD of Public 

Utilities 

**South Paris Water 
Cooperative 

37 1,105 400 Paris Board 
of Public 

- N/A .100 90 .5 Category 7 . 

Utilities 

*Puryear WS+ 45B 832 320 Wells (2) - .173 .065 78 .1 Category 9 . 

*West Tennessee Water 
Company 

37 1,200 375 Wells (3) - N/A .120 100 .0 Category 9. Storage 
capacity equals 6,500 
gallons . 

Humphreys 

*New Johnsonville WS 33D 1,957 550 Tennessee River 
(100 .5) 

8,869.700 1 .000 .250 127.7 Category 1 . The cot_ 
trolling upstream 
reservoir for this 
reach of the Tennessee 
River is Pickwick Land
ing Dam located at 
river mile 206 .7 on the 
Tennessee River. Stor
age capacity equals 
800,000 gallons . Total 



Table 25.--Public water-supply facilities, Tennessee River Western Valley basin--Continued 

Water source Plant Average Gross 
County 
and 

Tributary 
basin 

Population 
served 

Number 
of 

and 
intake location 

Source 
capacity 

design 
capacity 

water 
use 

per capita 
water 

Additional information 
(existing problems, 

facility name No . connections (river mile) (Mgal/d) (Mgal/d) (Mgal/d) use 
(gal/d) 

and so forth) 
-

Humphreys--Continued 

water withdrawals will 
increase to 0 .500 
Mgal/d in the next 2 
to 5 years . 

McNairy 

*Adamsville WS 30 5,829 1,450 Tennessee River 8,522.000 0 .576 0.528 90.6 Category 1 . The con-
(197 .1) trolling upstream 

reservoir for this 
reach of the Tennessee 
River is Pickwick Land
ing Dam located at 
river mile 206.7 on the 
Tennessee River. 8y 
early 1984, Adamsville 
will have two wells in 
service. Thereafter, 
Adamsville will utilize 
the wells for their 
primary source and use 
the Tennessee River 
only as a backup 
source . Inadequate 
storage capacity . 
Storage capacity equals 
1,050,000 gallons . 

-*Michie WD 30 2,360 590 Wells (3) .561 .153 64 .8 Category 9. Storage 
capacity equals 240,000 
gallons. 

Wayne 

*Clifton WD 31 829 385 Tennessee River 8,522.000 .288 .085 102.5 Category 1 . The con-
(158 .2) trolling upstream 

reservoir for this 
reach of the Tennessee 
River is Pickwick Land
ing Dam located at 
river mile 206.7 on the 
Tennessee River. Stor
age capacity equals 
650,000 gallons. 

*Collinwood WD+ 31 1,897- -668 Springs (3) - .144 .092 48.5 Category 9. 



Table 26.--Self-supplied commercial and industrial water users, Tennessee River Western Valley basin 

[*System received all water from primary surface-water or ground-water source] 

County, industry 
name (SIC code), and 

location by city 

Tributary
basin 
No . 

Number 
of 

employees 

Water source 
and 

intake location 
(river mile) 

Source 
capacity
(Mgal/d) 

Average 
water 
use 

(Mgal/d) 

Average
consumptive 
water use 
( Mg_a 1/d) 

Additional information 
(principal products, existing

and so forth)- problems, 

Benton 

*Hardy Sand Company
(1446) ; Camden 

36A 40 Cotton Creek See 
additional 

2 .000 - Categories 6 and 9 . Source capacity data 
for Cotton Creek are not available because 

Well (1) 

Ponds 

-

information 
See 
additional 
information 

.072 

6 .700 

no inflow . This would not provide adequate 
water to meet Hardy's water demands for 90 
days . Product - Glass sand . Occasional 
water shortages . 

of inadequate data . The estimated storage
capacity of the ponds is about 30 acre-feet 
of which about 24 acre-feet or 7,820,000 
gallons are available for water supply with 

Hardin 

*Tennessee River 
Pulp and Paper
Company (2611) ; 
Counce 

30 500 Tennessee River 
(206 .9)

First UD of Hardin 
County 

7,693.000 

-

19.500 

.036 

0 .412 Category 1 . The controlling upstream reser
voir for this reach of the Tennessee River 
is Wilson Dam located at river mile 259 .4 on 
the Tennessee River . Periodic turbidity
problems . Product - Wood pulp . 

Henry 

*H . C . Spinks Clay
Company, Inc . 
(3251) ; Paris 

37 99 Wells (3) - .300 .002 Category 9 . Product  Clay . 

*Southern Clay, Inc . 
(3251) ; Paris 

37 80 to 100 Well (1)
Paris Board of Public 

Utilities 

-
-

.252 

.086 
.335 Category 9 . Product  Clay . 

*Tennessee Asphalt
Company (2951) ;
Buchanan 

45A 6 Blood River 

Pond (1) 

See 
additional 
information 
See 
additional 
information 

.100 

.600 

- Category 6 . Source capacity data for the 
Blood River are not available due to the 
lack of data . The estimated storage capac
ity of the pond equals 15 acre-feet of which 
about 12 acre-feet or 3,900,000 gallons are 
available for water supply with no inflow . 
This would not provide adequate water to 
meet the Company's water demands for 90 
days . Product - Asphalt . 
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Table 26.--Self-supplied commercial and industrial water users, Tennessee River Western Valley basin--Continued 

Water source Average Average 
County, industry Tributary Number and Source water consumptive Additional information 

name (SIC code), and basin of intake location capacity use water use (principal products, existing 
location by city No . - -employees (river mile) (Mgal/d) (Mgal/d) (Mgal/d) problems, and so forth) 

Humphreys 

*Consolidated Alumi- 36B 750 Tennessee River 8,869.700 6.000 - Category 1 . The controlling upstream reser
num Corporation (95 .5) voir for this reach of the Tennessee River 
(3334) ; Waverly is Pickwick Landing Dam located at river mile 

206.7 on the Tennessee River. Product 
Primary aluminum . Storage capacity equals 
200,000 gallons . 

*E . I. DuPont 36B 900 Tennessee River 8,869 .700 52 .531 1 .564 Category 1 . The controlling upstream reser
voir for this reach of the Tennessee RiverDe Nemours and (98.6) 

Company (2816) ; is Pickwick Landing Dam located at river mile 
New Johnsonville 206.7 on the Tennessee River. Product 

Inorganic pigments . Occasional problems with 
turbidity. 

*Foote Mineral 33D 145 Tennessee River 8,869 .700 .331 .004 Category 1 . The controlling upstream reser-
Company (3313) ; (101 .9) voir for this reach of the Tennessee River 
New Johnsonville is Pickwick Landing Dam located at river mile 

206.7 on the Tennessee River. Product 
W Electrolytic manganese metal. 
V 
C *Inland Container 36B 185 Tennessee River 8,869 .700 2 .940 - Category 1 . The controlling upstream rese r 

Corporation (2631) ; (94.5) voir for this reach of the Tennessee River 
New Johnsonville is Pickwick Landing Dam located at river mile 

206.7 on the Tennessee River. Product 
Paperboard . Storage capacity equals 800,000 
gallons. 
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APPENDIX II 

BACKGROUND INFORMATION ON OTHER WATER-RELATED PROBLEMS AND ISSUES 
AFFECTING AVAILABLE WATER SUPPLIES 

INTRODUCTION 

Analysis of the data and information compiled through the development of the 
inventories of community water-supply facilities and large, self-supplied 
commercial and industrial water users indicates a number of problems which many 
of these communities and self-supplied water users are already experiencing . 
Included among these problems are heavy water losses due to deteriorating water 
mains and distribution lines ; inadequate storage facilities ; sedimentation and 
clogging of water intakes ; water-supply, quantity-related shortages ; and poor 
water quality . However, there are a number of additional water-related prob
lems and issues such as conflicting or competing water uses, financial con
straints, institutional issues, etc ., which have been identified recently . 
These have been identified through various planning and study efforts such as 
the Second National Water Assessment (U.S . Water Resources Council, 1978) and 
TVA's Valleywide Assessment of Water Needs (Tennessee Valley Authority, 1974) . 
The current or potential problems may significantly affect the ability of the 
State's water supplies to meet existing water demands for municipal, commer
cial, and industrial purposes . More specifically, these types of problems and 
issues can seriously exacerbate existing or potential water-supply shortages, 
increase water facilities development costs, and limit community and area 
attractiveness and capability for economic growth and development . 

Other water-related problems and issues which are now or have the potential to 
impact adversely on community and large, self-supplied water users and (or) 
delaying the resolution of identified water-supply-related shortages or prob
lems, particularly during severe and (or) extended drought periods, are listed 
below. To facilitate their presentation and consideration by decisionmakers, 
these problems and issues have been classified or grouped into two categories : 
policy and technological issues . 

Specific policy and technological issues identified below are not intended to 
be all inclusive in terms of either the issues themselves or the potential 
alternatives or solutions to be considered in resolving or alleviating, to the 
extent possible, identified water-related needs and problems . Basically, they 
are intended to (1) provide decisionmakers with a general overview of those 
issues which have been identified as having a significant impact on the ability 
of an area's water resources to meet existing demands and (2) generate discus
sion among decisionmakers regarding specific project and program elements 
(structural and nonstructural) to be considered as they conceptualize, promul
gate, and implement viable water-related policies and programs for dealing with 
short- and long-range water-supply shortages be they drought-related or not . 
Note, these issues are not listed in order of severity of impact on community 
and self-supplied water users or priority for resolution . 



POLICY ISSUES


Policy issues are those which deal with or concentrate on the consideration of 
and evaluation for implementability b y d ecisionmakers at all levels of g overrr
ment, particularly the State and Federal level, of new and (or) evolving tech
nologies to resolve or alleviate, to the extent practicable, existing and 
potential water-related (quantity and quality) needs and problems in a manner 
which is compatible with established economical, environmental, and social 
goals and objectives . 

Inadequate Int egration of Water Quantity and Quality Management 

Throughout the history of water resources management, it seems that decision-
makers a t all levels o f government have tended t o approach water management 
through a variety of water programs, each oriented to achieve a particular goal 
or objective . This situation has evolved over the years for statutory, insti
tutional, and constituency reasons without the degree of integration and coor
dination needed to ensure the establishment and implementation of a viable 
program for effectively managing what is a very valuable, single resource 
water. That this situation exists in Tennessee is clearly stated in the 
following excerpt from the Tennessee part of a document entitled Southeast 
Water Resources, Legal and Administrative Systems for Water Allocation and 
Management (North Carolina Water Resources Research Institute, 1978) . This 
document summarizes the proceedings of a conference organized by State Water 
Resources Research Institutes and State Water Resources Agencies of the south
eastern States to discuss the southeast's most important water resources 
problems . 

State organization for water resources management is fragmented and 
uncoordinated . State agencies are scattered, and there is no single 
authoritative spokesman for water resources planning and management . The 
principal water resources management responsibilities are shared by the 
Departments of Conservation and Public Health . A Division of Water 
Resources in the Department of Conservation is responsible for the State 
water plan, water-related recreation, water problems associated with 
strip mining permitting and control, licensing of well drillers, and the 
collection of basic data on water sources and use . The largest share of 
water resources activity at the State level involves water supply and 
water pollution control . This is administered by the Department of 
Public Health. 

Water resources planning is widely dispersed . The Tennessee State Platr
ning Office is at the top with the overall State planning mission. In 
practice, it is largely limited to special projects and clearinghouse 
functions . The Department of Economic and Community Development works in 
the area of industrial development . State Civil Defense enters the 
picture in cases of flooding and spills of hazardous substances . 

It should be noted that the principal responsibility for water resources 
management in Tennessee now belongs to the Tennessee Department of Health and 
Environment (formerly the Department of Public Health) as a result of the 



transfer of the Tennessee Division of Water Resources from the Tennessee 
Department of Conservation to the Tennessee Department of Public Health in 
February 1983. 

Specific concerns arising from the fragmentation of water resources planning 
and management responsibilities and inadequate coordination can be 
characterized by the following results 

Fragmented information and data base . 
Inadequate consensus regarding attainable water uses in specific geographic 
areas . 
Conflicting management priorities . 
Unilateral regulatory decisionmaking . 

" Highly variable accessibility to the public planning and policy process . 
a Insufficient linkage between water management and other socioeconomic func

tions and aspirations . 
Measurement techniques which need refinement to ensure accountability for 
results . 
Excessive duplication and redundancy in data collection and planning 
activities . 

Hydrologic- (Surface and Ground Water) Relationships 

Recognizing that, in most cases, there is a definite hydrologic relationship 
between an areas surface- and ground-water resources, planning for the wise 
use and management of these resources requires that they be managed conjunc
tively as a single system to protect both the quantity and quality of the 
resource . Inadequate recognition and consideration of these interrelationships 
in water management is a problem which is not unique to any one level of 
government . Currently, the problem manifests itself in several ways including 
the management of surface- and ground-water supply systems by separate enti
ties, separate water laws for controlling and (or) allocating the use of these 
resources, and inadequate information and data regarding the effect of various 
land and water use practices on the area's surface- and groundwater resources . 
For example, Tennessee water law separates surface water from ground water and 
attaches separate rights to each source . Surface-water resources are allocated 
under the common law riparian doctrine with domestic water uses having the 
highest priority and no limit on withdrawals regardless of the effect on down
stream riparian users . Ground-water rights, on the other hand, are governed 
by the reasonable use doctrine . 

Specific water management concerns relative to this problem or issue include 
the following : 

s Increased potential for serious ground-water pollution via surface-water 
sources as well as contamination from surface and subsurface waste disposal 
and storage . 

" Lack o f adequate case o r statutory law needed t o protect ground-water sources 
of public supply and the recharge areas to the supply sources . Wetlands or 
high ground-water table areas are particularly susceptible to contamination . 



Coveting and (or) Conflicting Wat er Us es 

Another problem or issue affecting available water supplies and their relative 
ability to meet current and near-term future water demands, particularly during 
drought conditions, is that of competing and (or) conflicting water uses . This 
problem is most severe during drought or low streamflow periods and in those 
areas located along the rim or headwater area of individual river basins . 
Water-based recreation, hydropower generation, navigation, industrial, and 
domestic water uses represent the major competing and (or) conflicting water 
uses in Tennessee, particularly in the eastern and central parts of the State . 
Recreational interests, particularly in east Tennessee, would like to use the 
existing TVA lakes for recreational purposes, but the fluctuating lake levels 
due to reservoir operation for flood control, navigation, and hydropower 
purposes limit their recreational value . For example, TVA operation of Fort 
Patrick Henry Reservoir on the South Fork Holston River has led to a water-use 
conflict among the recreational interests on Fort Patrick Henry Reservoir who 
want reservoir levels maintained at a certain level conducive to high-quality
water-oriented recreation, power generation interests demand for low cost 
hydropower, heavy water using industries below the dam who have had to resort 
to extensive water recycling to meet their demands, and downstream domestic 
water users (U .S . Water Resources Council, 1978) . In the Hiwassee River 
drainage area, conflicts have arisen over the frequency of water releases from 
Ocoee Dam for whitewater recreation purposes . 

Severe and (or) extended drought conditions resulting in decreased reservoir 
levels, streamflows, and ground-water levels would significantly heighten the 
competition between these uses and the degree of conflict regarding the alloca
tion of the available resources among the various uses . Of course, in an 
emergency situation, water use for domestic purposes would take priority over 
all other uses ; but beyond that, Tennessee water law provides no priority 
system for allocation of available water resources . 

Ins tream Flow Requirement s 

The increasing public interest in clean water coupled with its decreasing 
availability due to increased water use, water-quality pollution, and periodic 
drought conditions has seriously aggravated the conflicts to be resolved by 
water resources planners and decisionmakers . Determining the proger balance 
between "consumptive" and "instream" water use of the available water resources 
is a difficult task in view of the pressure from various special interest 
groups . "Consumptive" water use refers to water withdrawal for municipal, 
commercial, industrial, and agricultural purposes which is not returned to a 
surface- or ground-water source . "Instream" uses or values include water use 
for the maintenance of fish and wildlife habitat areas and populations, water-
based recreation, navigation, hydropower generation, and waste assimilation. 
In general, the amount of water flowing along a natural stream channel which 
is sufficient to adequately sustain the pertinent instream uses at an accept
able level constitutes a stream's "minimum instream flow" requirement . 

To date, little conflict has arisen in the eastern States including Tennessee 
relative to the maintenance of adequate instream flow requirements because of 
the relative abundance of water . However, most States now recognize the need 



to consider "instream flow protection" as a valid consideration and component 
of their overall water resources planning and management program . In Tennes
see, there appears to be no statutory guidance relative to the maintenance of 
minimum streamflows except for navigation and fishery resources protection. 

While instream flows are generally accepted as a beneficial use, it must be 
recognized that the protection of instream flows is a controversial and 
politically volatile issue in every State . The primary controversy seems to 
focus on the question of who should be responsible for protecting instream 
water uses--the public or private sector . Resolution of this controversy 
seems to rest on two basic assumptions : 

Water is a resource which should be allocated in the atmosphere of a tree 
market system . 

" Flowing water is a public resource and has public values . 

Recognizing the many complex issues to be considered and resolved in managing 
an area's water resources, it is essential that effective and meaningful nego
tiation be implemented at all levels of water resources planning and manage
ment to protect instream flows under various water-supply conditions, particu
larly during periods of severe or extended drought . 

Comprehensive, Coordinated Planning 

A cursory review of the inventories of community and industrial water-supply 
facilties indicates that the basic water-related problems affecting these 
facilities are quite varied in nature . Problems include water-supply short
ages, poor water quality, sedimentation, and flooding . Analysis of these 
problems and their origin as well as their effect on the State's natural 
resources and residents indicates that these problems are very complex and 
interdisciplinary in nature . Water problems in the Cumberland River, Green 
River, Horn Lake Creek, Mississippi River main stem, Nonconnah Creek, Ob ion 
and Forked Deer Rivers and the Wolf and Loosahatchie Rivers drainage areas are 
discussed in Volume 4 for the Lower Mississippi Region, Ohio Region, and the 
Tennessee Region of the Second National Assessment (U .S . Water Resources 
Council, 1978) . It is noted these problems are interdisciplinary in nature 
and of such complexity that intermediate planning involving a wide range of 
disciplines and interests at all levels of government is needed to (1) clearly 
define the problems and issues, and (2) guide the development and implementa
tion of needed project and program measures to resolve the identified needs 
and problems . 

Lt . General William F . Cassidy, former Chief of the U .S . Army Corps of Engi
neers, noted in a presentation to the Fourth American Water Resources Associ
ation Conference in 1968 that technology i s not the limiting factor in 
providing adequate water supplies (quantity and quality) to meet present-day 
community and self-supplied commercial and industrial needs. According to Lt . 
General Cassidy, the major problem limiting the utilization of our techno
logical capabilities to address and resolve critical water-related needs, 
problems, and issues is that of "obtaining consensus and decisions on how to 
apply our technology" because of the political, environmental, and social 



considerations . Overcoming this inability to gain consensus on how to use our 
technology can only be accomplished through the establishment and implemen
tation of a comprehensive, coordinated planning process designed to (1) iden
tify and describe critical water-related needs, problems, and issues, and 
(2) develop and implement politically, economically, environmentally, and 
socially acceptable project and program alternatives and (or) plans for deci
sionmakers to consider in managing the State's natural resources to resolve 
and alleviate, to the extent possible, critical needs and problems . To be 
effective, this planning process must be : 

® Comprehensive in nature, that is, consider all water uses, because all water 
uses are interrelated and affect each other . 

* Dynamic in nature to enable planners and decisionmakers to revise and update 
or expand existing and (or) ongoing planning efforts to reflect changes in 
society's goals and objectives, water-related needs and problems, resource 
availabilities, new technology, and so forth . 
Coordinated with and provide ample opportunity for involvement by all perti
nent local, sub-State, State, and Federal agencies with statutory water-
related responsibilities or interests as well as a wide range of public 
organizations and individual citizens . 

public Education and Information 

Despite the increasing awareness of both the national and State-local news 
media and water resources managers of the very real potential for serious and 
extended drought conditions or periodic water-supply shortages, much of the 
public remains oblivious to the situation . This is not unusual when one 
recognizes that people have long been accustomed to plentiful, almost unlim
ited, supplies of relatively inexpensive water for a wide variety of uses . 
This is especially true in areas such as Tennessee which have long been charac
terized as water rich with abundant supplies of good quality water which, 
seemingly, are replenished by ample rainfall each year. Nevertheless, Tennes-
see's Safe Growth Team appointed by Governor iamar Alexander expressed the 
need, in Tennessee's Safe Growth Plan dated January 1981, to "examine carefully 
hat the quality and adequacy of Tennessee's water supply will be during the 
1980's ." The seriousness of this concern was amplified on April 22, 1981, by 
the passage of House Bill No . 924 by Tennessee's General Assembly which noted 
that "although Tennessee is richly blessed with water resources ; the patterns 
of use, reliance on English common law riparian rights, and urban growth in 
the State are placing a severe strain on these resources" and "increasing 
heavy industrial development in Tennessee and the consequences of drought in 
the summer of 1980" necessitate the conduct of a thorough examination of 
Tennessee's existing water resources, use, and law. 

State and local government must make a concerted effort to demonstrate to the 
public that there is a drought and to enlist popular support both for voluntary 
water conservation and appropriate legislative action needed to deal with 
drought-related conditions . More specifically, the public including private 
citizens ; local business, civic, and church groups ; as well as pertinent sub-
State and special interest groups must be provided pertinent information and 
data regarding the : 
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Availability of the State's water resources, relative value of these 
resources, and water quantity and quality interrelationships . 
Extent, that is, specific water uses being affected, and severity of the 
drought . 

e Economic, environmental, and social impacts and expected ramifications of 
the drought . 
Possible alternative solutions and measures (structural and nonstructural) 
which can be utilized to cope with and alleviate, to the extent possible, 
the effects of the drought . 
Ongoing and proposed programs at all levels of government for dealing with 
the drought problem . 

Note, the public should be actively involved in the formulation and implemen
tation of appropriate short- and long-range programs for dealing with water 
quantity-related problems in order to ensure the political viability of these 
programs . To be truly effective, this program must encompass and involve all 
segments and age groups of society through a wide variety of methods including 
the news media, school programs and curriculum courses, newsletters and 
brochures, public meetings, and so forth . 

Financial and Institutional - Arrangemen ts 

A recent article in the Spring 1982 issue of the Water Spectrum entitled 
"Institutional Barriers to National Water Policy" by David ;; . Harrison, 
National Academy of Public Adminstration, identified six major barriers to 
integrated water resources management which, of course, entails the resolution. 
of water supply, drought-related, shortages. These barriers include : 

e Artificially low water prices which discourage conservation and create water 
shortages . 

*Legal obstacles to the transfer of water rights from a low to a higher 
priority water use . 

e Lack of coordination between Federal, State, and local governments whic't 
prevents or hinders integrated surface and ground water and water-quantity 
and quality management . 

e Water policy conflicts between Federal and State entities . 
e Inconsistent Federal cost-sharing arrangements for water projects . 
e Overlapping or conflicting agency missions, laws, and programs 

This article went on to say that the resolution of water-related need s anc 
problems in today's society is hindered more by "institutional barriers" than 
technology problems . 

More specifically, a recent series o f conferences on the subject "Water Needs 
and Problems in Tennessee" conducted jointly by Tennessee's Water Resources 
Research Center at the University of Tennessee and Tennessee's DWR during 'the. 
fall of 1978 identified three major or recurring problem areas relative tc 
water resources planning and management . 

e First, there is a shortfall of funding . Basically, the conference partici-° 
pants felt that the general nature of the State's water resources problems 



i s known as well as some reasonable alternatives for solving them, but the 
financial resources to take on these problems are inadequate . 
Second, the problems are institutional in nature . Essentially, the partici
pants noted that currently there is a myriad of uncoordinated Federal and 
norrFederal programs and agencies with water-related interests and planning 
and management responsibilities . While each of these individual programs is 
generally perceived to be sincere and beneficial in nature, they are often 
overlapping and even conflicting . 
Third, many participants expressed concern over what might be broadly charac
terized as a breakdown in communications . Generally, this could be expressed 
best as a collective feeling on the part of many participants that there is 
an inadequate exchange of opinions and information between the general 
public, special interest groups, and government at all levels . 

Participants in these conferences included city and county officials, consult
ing engineers, representatives of universities, State and Federal agencies, 
regional authorities, environmental organizations, industries, and farm and 
recreatiorroriented interest groups . 

Essentially, the overall problem involved in meeting community and self-
supplied commercial and industrial water demands can be characterized as the 
need to "make available an assured quantity of water of acceptable quality 
where and when it is needed ." Thus, four basic factors or considerations are 
involved in providing adequate municipal and industrial water supplies--
quantity, quality, place, and time . While current engineering and construction 
techniques are fully capable of resolving and dealing with these factors rela
tive to the resolution of identified water-supply shortages, problems are often 
encountered in reaching consensus o n the specific technological measures to be 
utilized due to political, economic, environmental, and social concerns . These 
concerns are particularly critical at this time because of the (1) limited 
grant funds available to communities to finance the development of new and 
(or) improved water-supply facilities, (2) number of communities desiring and 
in drastic need of technical and financial assistance, (3) excessive costs 
involved in developing and maintaining water-supply distribution and treatment 
facilities to meet current environmental and public health standards, and 
(4) increased requirement for cost sharing of water-supply development by 
State, sub-State, and local interests . 

Resolving these concerns can best be accomplished by establishing and implemen
ting an institutional mechanism with adequate resources- -legal authority, tech
nical expertise, manpower, and funding---to plan and provide for the resolution 
of the State's water and related-land resources needs and problems in a timely 
and orderly manner . Basic questions which need to be considered in formulating 
such an institutional mechanism include the following: 

How should the relationship between management agencies and water user corn 
stituencies at all levels of government be cast so that the contributions of 
each can be considered appropriately? 
What procedure and institutional mechanism will ensure that the individual 
agencies technical competence, power, and institutional resources can be 
utilized to the fullest extent without encroaching on the public policy 
proces s? 



How should the principal participants in the policy process be organized to 
increase its productivity and the power of all of its components? 

Land-Use Changes and Conflicts 

Land use has long been recognized as having a major impact on the quantity and 
quality, particularly the quality, of an area's available water resources . In 
the past, this impact has normally been viewed from the perspective of 
increased erosion and sedimentation resulting from the landowners' failure to 
utilize sound land-use and soil conservation practices (best management prac
tices) on agricultural and logging operations ; construction and highway devel
opment sites ; surface mine areas ; and so forth. However, the increase in 
land-use changes from one use to another during recent years has resulted in 
considerable concern regarding the loss of valuable ground-water recharge areas 
which are needed to maintain and replenish the State's high-quality ground-
and surface-water resources . Included among these land-use changes are the 
following : 

Residential and industrial developments in flood plain areas . 
Vacation and second-home developments in upstream scenic areas . 
Wetlands and swamp drainage . 

" Urban and commercial development of agricultural and upstream scenic areas . 

In addition to changing land uses, there is also considerable conflict between 
the coal mining and conservationr-recreation interests regarding the classifi
cation of various reaches of the Buffalo and Obed Rivers and Clear and Daddy,'s 
Creeks and related land resources as part of the Nation's national scenic river 
system . 

Resolution of these conflicts and protection of valuable ground-water recharge 
areas will be important not only from the standpoint of protecting water 
quality, but also from the viewpoint of preserving these recharge areas in a 
relatively undeveloped state to ensure their continued availability and effi
ciency as recharge areas . This i s particularly important since the 'era o f 
large-scale dam building has essentially ended because virtually all of the 
State's most favorable sites for large-scale dams have been developed or will 
not be developed because of their intrinsic environmental and recreation 
values . Consequently, future water-supply programs will need to be much less 
structurally oriented and directeu at the protection and maintenance of the 
quantity and quality of existing surface- and ground-water resources . This 
will be particularly important during periods of severe and extended drought . 

Atmospheric Changes and Management 

Atmospheric changes have a direct impact on and are constantly altering the 
quantity and quality of an area's available water resources . Some of these 
changes are very slow; others occur rapidly ; and many are just now being real
ized by scientists and the public . Atmospheric changes result from natural 
fluctuations in climate and man's influence on the atmosphere . 



The quantity and quality of Tennessee's water resources are irrevocably linked 
to and dependent upon climatic conditions . Precipitation contributes all of 
the water available to Tennesseans . However, not all of this water falls 
directly on the State . Some of it is hundreds of years old and was buried in 
the ground, and some originates elsewhere and flows into the State via the 
State's three major river systems - Cumberland, Mississippi, and Tennessee 
Rivers . Another factor affecting the amount of water available to Tennessee 
water users is the amount of water lost in the form of evaporation and 
transpiration . Ev apotranspiration is dependent on several factors including 
the humidity, temperature, and winds . The atmosphere's ability to carry and 
then deposit natural and anthropogenic pollutants represents a major factor 
affecting the quality of the State's water resources . 

It must also be recognized that climatic conditions are not static, but are 
constantly varying over time scales ranging from a few years to centuries . 
Not only do climatic conditions vary over time, but they also vary extensively 
from area to area depending on local or areawide topographic features and 
weather patterns . Analysis of past climatic trends indicates that climatic 
conditions relative to temperature and precipitation have been quite variable 
during recent years . For example, current news reports indicate that while 
temperatures are increasing in the polar regions, temperatures in our area are 
declining . Likewise, analysis of TVA's Annual Precipitation Reports for 
1970-79 indicates substantial variability in precipitation across the Valley, 
but with the 10-year average precipitation being generally greater than the 
long-term (1941-70) average precipitation . 

Recognizing the variability of climatic conditions and their influence on an 
area's available water supplies, proper assessment of current climatic condi
tions including an evaluation of its trends, yearly variability, and weather 
extremes should be an integral part of any effort to plan for the wise use and 
management of an area's water and related land resources . Such knowledge would 
be very helpful to planners and decisionmakers dealing with serious water 
supply, quantity-related shortages, particularly during times of severe and 
(or) extended drought . 

TECHNOLOGICAL ISSUES 

Technological issues are those which (1) address or deal with specific water-
related (quantity and quality) needs and problems which are common to Tennes
see, (2) provide a brief overview of their impact on the State's water 
resources, and (3) delineate briefly, to the extent possible, for decision-
makers consideration and evaluation existing and (or) potentially feasible 
alternatives for resolving or alleviating identified needs and problems in a 
timely and orderly manner. 

Water Conservation 

Increasingly, the American public is being warned that the Nation's water 
shortage will soon not only rival the energy crisis, but in fact surpass it . 
A recent issue of the Interstate Conference on Water Problems Washington 
Report (September 13, 1982) noted that recent studies have shown the national 
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demand for freshwater to be doubling every 20 years . Traditionally, this 
country has used water because of its apparent abundance as though the supply 
were inexhaustible . However, Americans are beginning to grasp the gravity of 
the water-supply shortage problem and recognize the tremendous amounts of water 
required to produce many of the things which we take for granted . For example, 
about 15,000 gallons of water are required to grow a bushel of wheat ; 60,000 
gallons to manufacture a ton of steel ; and 120 gallons to produce one egg . 

While Tennessee is generally characterized as a water rich region with an 
abundance of freshwater, there are communities and some large, self-supplied 
industries located along the rim and headwater areas of several river basins in 
the State which have experienced serious water-supply shortages during times of 
drought . These shortages are most pronounced in Cumberland, Grundy, Marion, 
and Morgan Counties . In general, these shortages result not from the total 
lack of available water, but rather from the lack of adequate quantities of 
water to meet both instream and offstream water demands . However, there are 
instances where the streams and rivers are known to go dry during the late 
summer and fall months because o f their small drainage area and limited precip
itation and groundwater supplies are unreliable because of the type o£ aquifer 
and limited recharge area . 

Water conservation, which is often defined as "any beneficial reduction in 
water use or water loss," offers one of the least-cost methods available to 
communities and water users (domestic and industrial) to reduce water-supply 
costs and assure themselves of a stable and high-quality water-supply adequate 
to meet current as well as future needs . Even in those instances where ample 
quantities of water are available, communities and water users can benefit 
greatly through reduced water costs from the implementation of various water 
conservation measures rather than the development of new and (or) expanded 
water-supply treatment and distribution facilities to improve existing service 
or accommodate population and economic growth . 

Therefore, in these times of (1) high interest rates and construction costs, 
(2) limited available funds for the development of new and (or) expanded water-
supply facilities, (3) increased demands for water from all sectors of society, 
and (4) environmental constraints relative to both the development o f struc
tural measures such as dams as well as the strict quality standards to be met 
for domestic water supplies ; the use of nonstructural, conservation-type mea
sures should and must receive top consideration and priority wherever feasible 
for meeting community and industrial water-supply needs . Such conservation 
measures might include the following ; 

a Replacement of leaking water mains and distribution lines . 
Utilization of water-saving plumbing fixtures and appliances . 

a improved management of existing reservoirs and water-supply facilities . 
a Increased water rates to consumers and a surcharge for excessive use over 

and above a predetermined level of use . 

Deteriorating Water-Supply Systems 

A major problem plaguing many community water-supply systems is that of 
deteriorating public water-supply systems. Numerous communities throughout 
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Tennessee have identified serious water leaks in their water mains and 
distribution lines as their major water-supply problem at the present time . 
It should be noted that this problem is not unique to Tennessee, but is charac
teristic of water supplies throughout the Nation . Many of these communities 
are experiencing water losses ranging from 30 to 50 and some as high as 70 
percent of their treated or purchased water. 

Through Jattuary of 1983, TVA had received 139 formal requests for assistance 
through its leak detection program from community water-supply systems with 
serious leakage problems . Since this program was initiated in 1979, TVA has 
assisted approximately 112 water-supply systems to locate and mark their leak
age problems so they can be repaired by the community . This has resulted in 
the recovery of some 100 million gallons of treated water per month, with an 
average monthly value of about $70,000 . 

However, many communities continue to ex?-rience water losses due to deterio
rating water systems and must remedy the situation if they are to avoid 
serious water-supply shortages in the future, particularly during periods of 
severe drought . 

Water-Quality Degradation 

While water quality in Tennessee compares favorably with other areas of the 
country and is good overall, cyclical water-quality problems do occur as a 
result of the seasonal distribution of precipitation, proximity to pollution 
sources, biological productivity, and seasonal reservoir processes . Conse
quently, a number of water-quality problem areas have been identified during 
recent years through several Federal/State agencies (Tennessee Valley Author
ity, 1980 ; Tennessee Department of Public Health, 1982 ; and Bowen and others, 
1983) . Generally, this section discusses stream quality problems, reservoir 
release water-quality problems, reservoir and eutrophication, and ground-water 
quality . 

Stream Qual ity Problems 

The overall water quality of the Hatchie River and its tributaries has been 
degraded by sedimentation due to soil erosion. The erosion problem has also 
impaired surface drainage in the Hatchie River basin. Efforts to remedy the 
drainage problem have caused further water pollution . Many miles of tributary 
streams have been dredged and realigned creating extensive sand deltas at the 
confluence of some straightened lateral drainageways . 

The discharge of inadequately treated wastewater or untreated wastewater has 
continued to degrade stream quality in parts of the streams of the Hatchie 
River basin. The most critical point source related problems in the basin are 
municipal and industria" effluents at Covington and Bolivar. In addition, 
seasonal low flows and relatively flat s treambed slopes inhibit the reaerition 
o f many streams . 

In the Ob ion-Forked Deer River basin, most of the problems associated with 
municipal, domestic, and industrial discharges are either due to inadequate 
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treatment, low reaeration raLCb in the receiving streams due to the often 
low-flow conditions that exist, or possibly the combination of both factors . 

By far the most serious water-quality problems in the Ob iorrForked Deer River 
basin are caused by nonpoint source pollution. The major source of pollution 
is from agricultural activities . The primary pollutant from agriculture in the 
basin is sediment . Cropland and gully land erosion produce an estimated 42 .2 
million tons of sediment per year. A major part of the sediment is deposited 
in the basin's streams resulting in some type of channel restoration being 
required to maintain its hydraulic efficiency . This causes impairment of water 
quality and usually severe disruption to aquatic and terrestrial habitats . As 
long as cropland and gully erosion and deposition of sediment in streams con
tinue, channel restoration will be periodically repeated with a recurrence of 
adverse impacts on water quality and aquatic and terrestrial habitats. 

Pesticides, which are used for crop protection from insects and weed growth 
control to maintain hydraulic efficiency of channels, are also a source of 
pollution . The pesticides often bind to soil particles and when washed into a 
stream can become incorporated into the food chain. A good example exists in 
Reelfoot Lake where fish flesh samples have shown the presence of pesticides . 

Within the Memphis Area basin, many water-quality problems have existed in the 
past . Several fishkills have occurred in the lower Loosahatchie River in the 
past because of the heavy discharges of treated wastewater by municipalities, 
industries, and other domestic sources . Most of these discharges have been 
eliminated . 

Big Creek, a major tributary to the Loosahatchie River, receives considerable 
agricultural runoff . Very little change in land use is projected within the 
basin; therefore, any reduction of the suspended-sediment load from agri
cultural and construction related sources would have a positive effect on 
water quality in the stream . 

Several other stream segments in the Memphis . Area basin have been designated 
as water--quality limited and in violation of water-quality standards . Most of 
these streams are small tributaries that have no substantial minimum flow 
during summer months . Violations are the result of industrial wastewater 
discharges . 

The most serious problem area in the Lower Cumberland River basin is the 
Stones River and its tributaries . The Stones River, impounded by J . Percy 
Priest Dam in 1969, has experienced numerous water-quality problems such as 
low dissolved oxygen, algal blooms, and fishkills . Two primary causes have 
been identified . First, high phosphorous concentration due to natural sources 
provide for abundant algal production. Second, the hydrologic characteristics 
of the reservoir result in very stable stratification during summer months . 

The Cumberland River at Nashville also has significant water-quality problems 
resulting from a combination of factors. Low dissolved oxygen levels from Old 
Hickory and Percy Priest Lakes, the combined effect o f numerous municipal and 
industrial discharges and combined sewer bypasses in the Nashville area often 
result in frequent water-quality violations . Upgrading existing municipal 
waste treatment facilities should improve the situation . 
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The Upper Cumberland River basin has virtually no serious point source water-
quality problems as a result of municipal, domestic, and industrial wastewater 
discharges . Water-quality in the basin is, however, severely impacted by 
nonpoint problems associated with coal mining . Erosion and acid drainage from 
surface and deep mines affect several hundred stream miles . Debris, silt 
clogged streams,, and low pH conditions have destroyed the aquatic community in 
many streams . Because current economic conditions are exerting a great deal 
of pressure to extract more coal, management of nonpoint-source effects of 
coal mining will probably play an increasingly important role in water-quality 
management in the basin . Outside of those areas directly impacted by mining, 
water quality is generally excellent . Water quality in reservoirs is very 
good . 

The overall water quality of the Tennessee River Western Valley basin can be 
described as stable, even slightly improving in nature . The area is drained 
by one major tributary throughout, the Tennessee River, which runs from the 
Kentucky State line to the AlabamaMississippi State lines . The Tennessee 
River is the largest navigable waterway within the State providing industry 
with an economical means of transportation . The major water-quality problems 
in the basin are a result of nonpoint source runoff from large expanses of 
farmland, with minor problems associated with industry and municipal wastes 
originating at the city o f New Johnsonville . 

The overall quality of the Duck-Buffalo River basin can be considered as 
stable ; however, the quality may possibly be very slowly declining in some 
areas . The major problems associated with the Duck-Buffalo River basin are 
due to low flow, nonpoint source runoff from a largely agricultural area, phos
phate mining in the basin, and to a lesser extent industry and municipality 
discharges. Based on data collected by the Tennessee Valley Authority, there 
are indications that Normandy Reservoir is eutrophying . 

Fecal coliform and fecal strep counts, especially in the Duck River, exceed 
standards occasionally, especially near the more populated areas . Phosphates 
and residue excesses are the most common violators due to phosphate mining and 
agricultural nonpoint source runoff . Copper and mercury have also shown a ten
dency to exceed limits on occasion though there appears to be no one recogniz
able cause for problems with either element . 

The overall water quality of the Elk River basin is good . Ninety percent of 
the wells and 100 percent of the springs yield water of potable and palatable 
quality. Both the Elk River and Shoal Creek register moderate to few standards 
violations and much of the data registers improvement . The only areas of con
cern occur downstream from Fayetteville due to the reduction in minimum flow 
by TVA at Tim's Ford Dam reducing the city's assimilative waste capacity, and 
in Woods Reservoir where preliminary data has shown evidence of past dumping 
of PCB's . 

The overall water quality in the Lower Tennessee River basin is generally 
stable . The area is drained by two major tributaries, the Hiwassee and the 
Sequatchie Rivers which both drain into the Tennessee River. The Tennessee 
River is the largest navigable waterway within the State and transports large 
amounts of goods for industry in three states . The major water-quality prob
lems i n the Lower Tennessee basin are attributable mainly to industrial and 



municipal wastes with some agricultural nonpoint source runoff in the 
outlying areas of the basin. 

Both the fecal coliform count and the fecal strep count violate standards 
with regularity . Total solids also remain in high amounts as do phos
phates, iron, and manganese, especially in the Sequatchie River . The 
Sequatchie River is also the recipient of discharges such as highly acidic 
runoff, large amounts of iron and manganese, and large quantities of eroded 
soil due to the decades of coal mining in its watershed . 

The Hiwassee and Ocoee Rivers are consistently found to be in violation of 
standards for copper and lead . The high copper concentrations are due to 
the large deposits of copper found in the Lower Tennessee River basin. The 
lead appears to be from both the soil and industry in the area . 

The overall water quality in the Upper Tennessee River basin is extremely 
stable and records few standards violations yearly, particularly in the 
Little Tennessee River and Te llico Reservoir . Occasional standards viola
tions occur in residue, phosphates, and pH. Two of the reservoirs in the 
basin, Fort Loudoun and Watts Bar, are more likely to have water-quality 
problems due to Fort Loudoun's proximity to the city of Knoxville . The 
Upper Tennessee River basin is largely an agricultural area which is 
sparsely populated except in the northeastern corner of the basin where 
Knoxville and its suburbs are situated and industry replaces agriculture . 

The overall water quality in the Clinch River basin can best be described 
as improving . The basin is drained by two major tributaries, the Powell 
and the Emory Rivers which both drain into the Clinch River. The major 
water-quality problems in the Clinch River basin are attributable to coal 
mining runoff, agricultural nonpoint source runoff, and periodic, low flow 
conditions . 

Fecal coliform counts and fecal s trep counts exceed standards at times, but 
do not appear to be serious violations . Mercury levels are found to be 
high in some areas of the basin. Due to runoff and regular discharges from 
coal mining operations, some of the minor tributaries are highly acidic 
causing a drop in pH and subsequent violation of standards usually in the 
Powe l l and Clinch Rivers . 

The overall water quality in the French Broad River basin can be called 
stable . Though there are many parameter violations in certain areas of 
the basin, the violations themselves are becoming less severe . There are 
two major tributaries draining the basin; the Pigeon and Nolichucky Rivers, 
both of which drain into the French Broad . 

The main problem areas are found to be fecal coliform and fecal strep 
counts, especially in the resort and urban areas of the basin. Total 
solids are high at times, as are phosphate and copper. Mercury and lead 
occasionally violate standards . It has been reported that the Great Smoky 
Mountains, which border eastern areas of the French Broad River basin, have 
received falls of acid rain. If the report is accurate, severe degra
dation of water quality could be caused over a relatively short period of 
time . 



Tourism coupled with low flow in some areas of the mountains have been a major 
cause for concern in the recent past with respect to municipal discharges in 
the area . Water-quality problems have been associated with the Gatlinburg and 
Pigeon Forge municipal sewage discharges to the West Prong Little Pigeon River . 
Industrial discharges from Sevierville and Greeneville have also caused peri
odic water-quality problems . A major point source problem occurs on the Pigeon 
River at Canton, North Carolina . Effluent from a pulp and papermill at Canton 
has caused high temperatures, low dissolved oxygen below the outfall, as well 
as color problems in Douglas Reservoir . 

The overall water quality in the Ho lston River basin can be considered to be 
improving in most areas and stable in the remaining areas . There are three 
major tributaries draining the basin; the Watauga River and the North and South 
Forks of the Holston River. The major water-quality problems in the basin are 
the result of past and present industrial discharges and periodic low 
dissolved oxygen concentrations in reservoir releases . 

There are six TVA reservoirs in the basin and five exhibit varying degrees of 
dissolved oxygen depletion during the summer and fall months . Interspaced 
within the stairstep arrangement of reservoirs are the major point source 
discharges . Between Watauga Reservoir and Boone Reservoir, there are the point 
sources from El izabethton and Johnson City; between South Ho lston Reservoir 
and Boone Reservoir, there are the point sources from Bristol ; between Boone 
and Fort Patrick Henry Reservoirs and Cherokee Reservoir, there are the dis
charges from Kingsport . The reservoirs occasionally reduce the assimilative 
capacity of the receiving streams and the chance of water-quality degradation 
occurs . The point sources at times, in turn, cause problems in downstream 
reservoir water quality and at times cause dissolved oxygen depletion, which in 
turn affects the next downstream point sources . The problem, though mutually 
aggravating, has gotten progressively better in the basin. 

In many respects, the recent history of the Holston River basin has been marked 
by major achievements in water-quality improvement . Industrial and municipal 
waste dischargers have installed extensive waste treatment facilities . An 
aggressive program to control mercury pollution has been implemented . An 
improved water-supply intake for the city of Morristown has been constructed . 
Studies by TVA and the State of Tennessee have revealed that toxic metals are 
not currently present in hazardous levels in the fish or the waters of Cherokee 
Reservoir . In recognition of these factors, the State of Tennessee, in its 
most recent Water Quality Inventory covering the years 1980 and 1981 (Tennessee 
Department of Public Health, 1982), has concluded that the general trend of 
water quality in the Holston basin is definitely toward improvement although 
water-quality standards violations still occur for dissolved oxygen, pH, bac
teria, mercury, phosphorus, and copper. Because of the improvements which have 
occurred in recent years, the water-quality condition of the Holston and South 
Fork Holston Rivers above Cherokee is no longer considered critical . 

During periods of severe and (or) extended drought,, existing water-quality 
problems could be expected to become considerably more serious and extensive 
in nature . In addition, water supplies currently not facing any water-quality 
problems could expect to experience water-quality-related problems due to (1) 
decreased streamflows and (2) increased water demands for a limited, declining 
number of good-quality water sources . 
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While water-quality problems exist in certain areas, the overall trend in water 
quality is toward improvement . In fact, in a recent review of water quality 
in Tennessee, the Tennessee Division of Water Management concluded that water 
quality is good in the State [The Tennessee 305(b) Report Water Quality Inven
tory April 1, 1982] . It is apparent that the efforts of TDWM, Environmental 
Protection Agency, and other agencies concerned with cleaning up the State's 
waters have been successful . That is not to say that there are no water prob
lems in the State, but that large strides have been made on the road to clean 
water. The water running through Tennessee today is of much better quality, on 
the whole, than it was a decade ago . Of course, new water-quality problems are 
turning up periodically ; the result of new development and past indiscretions . 

The overall water-quality trends in 13 of the State's hydrological basins may 
be summarized as follows : 

Memphis Area - Stable 
Ha tchie River -Stable 
Obion-Forked Deer - Improving 
Western Valley Tennessee River - Stable 
Duck River - Stable 
Elk River - Improving 
Lower Tennessee - Stable 
Upper Tennessee - Stable 
Clinch River - Improving 
French Broad River - Improving 
Holston River - Stable 
Lower Cumberland - stable 
Upper Cumberland - Improving 

Stream water-quality problems in the Tennessee Valley region have been further 
subcategorized as "critical," "serious," and "localized" by the Tennessee 
Valley Authority to describe the relative severity of water-quality problems . 

"Critical" problems require immediate attention and correction because of 
(1) public health considerations, (2) extent of water-quality degradation, 
(3) number of stream uses or stream length affected, and (4) frequent viola
tion of water-quality standards . Problems of this nature are caused by
(1) contamination by toxic chemicals that decompose slowly in the environ
ment, (2) waste loadings from both point and nonpoint discharges which 
greatly exceed stream assimilative capacity, and (3) impacts from major land 
disturbances including erosion, sedimentation, and acid mine drainage . 
Listed below are those stream reaches in the Tennessee part of the Tennessee 
River Basin which have been identified as having "critical" water-quality 
problems . 

Stream reach or area Nature of the problem 

North Fork Holston River from Salt- Mercury contamination 
ville, Virginia, to Kingsport . 

East Fork Poplar Creek at Oak Ridge Mercury contamination 
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Stream reach or area Nature - of the problem 

Chattanooga, Citico, and South Toxic organics, heavy metals, 
Chickamauga Creeks near Chattanooga. municipal sewage discharges, 

and combined sewer overflows . 

First, Second, Third, and Fourth Urban runoff and coliform 
Creeks in Knoxville . bacteria . 

Powell River and tributaries from Suspended solids and acid 
the Virginia State line to Norris mine drainage . 
Reservoir. 

Ocoee River near Copperhill Suspended solids, heavy metals, 
and low pH. 

Nolichucky River from the North Suspended solids 
Carolina State line to 
Nolichucky Dam . 

Pigeon River from the North Carolina Discoloration, dissolved solids, 
State line to Douglas Reservoir . and thermal pollution . 

Headwater tributaries of the Emory Acid mine drainage and suspended 
and Obed Rivers . solids . 

"Serious" problems are generally less severe than the "critical" problems 
because (1) fewer stream uses or shorter stream lengths are affected, (2) 
water-quality standards are seldom violated, and (3) the stream's waste 
assimilative capacity is almost, but not entirely, depleted . These prob
lems result primarily from municipal sewage and industrial waste discharges, 
urban runoff, and agricultural runoff including the disposal of animal 
waste . Listed below are the stream reaches or areas in the Tennessee part 
of the Tennessee River Basin which have been identified as having "serious" 
water-quality problems . 

S tream reach or area Nature of the problem 

Holston River from Kingsport to Inadequate dissolved oxygen 
Cherokee Dam.l/ compounded by industrial and 

municipal wastewater dis
charges, aquatic weed infesta 
tion, and accidental spills . 

lIn the 1980 TVA report entitled "Is the water getting cleaner?", the 
Holston River reach below Kingsport was categorized as a "critical" water-
quality problem area . However, improved wastewater treatment by municipal and 
industrial point sources in the Kingsport area has resulted in significant 
water-quality improvement in the Holston River below Kingsport . Therefore, the 
problem has been reduced to the "serious" category to reflect the improved 
status . 
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Stream reach or area Nature of the problem 

Nickajack Reservoir from Domestic sewage 
Chattanooga to Guild . 

Big Rock Creek near Lewisburg Municipal sewage effluent and 
low stream flow. 

Chestuee Creek in McMinn County Agricultural runoff 

Ellejoy Creek in Blount County Agricultural runoff 

Lick Creek in Greene County Agricultural runoff 

"Localized" problems are limited to short stream reaches and are not consid
ered serious individually . Collectively, however, these problems may cause 
extensive degradation at least on a short-term, seasonal basis . These prob
lems are caused by domestic sewage and industrial effluent, agricultural and 
urban runoff, mine-related pollutants, and landfill leachate . The following 
is a list of "localized" water-equality problems in the Tennessee part of the 
Valley . 

Stream reach or area Nature of the problem 

Boone Reservoir and Beaver Creek Domestic sewage and combined 
near Bristol . sewer overflows . 

Watauga River near Elizabethton Domestic sewage and industrial 
effluents . 

Fort Loudoun Reservoir-Little River PCB contamination 
embayment . 

Arnott Branch near Kingsport Industrial effluent 

Richland Creek near Greeneville Domestic sewage effluent 

Little Limestone Creek near Domestic sewage effluent 
Jonesboro . 

Coal Creek at Lake City Domestic sewage 

Rock Creek near Tullahoma Domestic sewage effluent 

Shoal Creek near Lawrenceburg Domestic sewage and industrial 
effluents . 

Rockhouse Creek near Hohenwald Domestic sewage effluent 

Sugar Creek near Mt . Pleasant Domestic sewage effluent 

Wartrace Creek near Wartrace Domestic sewage effluent 
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Stream- reach or area Nature of -the problem 

South Mouse Creek near Cleveland Domestic sewage and industrial 
effluents . 

Oostanaula Creek near Athens Domestic sewage effluent 

Fort Loudoun Reservoir near Urban runoff 
Knoxville . 

Piney River near Spring City Domestic sewage and industrial 
effluents . 

Pistol Creek near Alcoa Industrial effluent 

Gray Creek in Sequatchie County Mine-related pollutants 

Kelley Creek in Bedford County Mine-related pollutants 

Little Sequatchie River in Grundy Mine-related pollutants 
and Marion Counties . 

Wolftever Creek near Co llegedale Domestic sewage and industrial 
effluents . 

Trace Creek near Waverly Domestic sewage effluent 

Cane and Cypress Creeks near Domestic sewage and industrial 
Camden . effluents . 

Town and Bailey Fork Creeks near Domestic sewage effluent 
Paris . 

Bear Creek near Parsons Domestic sewage effluent 

Cane Creek near Tennessee Ridge Domestic sewage effluent 

Reservoir Release Problems 

Currently dissolved oxygen concentrations in downstream waters from eight 
reservoirs fall below the 5 mg/L criterion for fish and aquatic life for 1 to 
5 months each year. Stream reaches below five of these reservoirs (Cherokee, 
Douglas, Norris, South Holston, and Tims Ford) are classified as "critical" 
problem areas because dissolved oxygen concentrations in releases from these 
reservoirs fall below 1 mg/L at least one day each year . Dissolved oxygen con
centrations in releases from Cherokee, Douglas, and Tims Ford Reservoirs are 
below 1 mg/L for 1 to 2 months per year. Stream reaches below Fort Loudoun, 
Watts Bar, and Fort Patrick Henry Reservoirs are classified as "serious" prob
lem areas because dissolved-oxygen concentrations often drop below 5 mg/L, but 
rarely below 3 mg/L. It should be noted, however, that investigations are 
currently being conducted at several TVA tributary reservoirs (Boone, Douglas, 
Norris, South Ho lston, and Tims Ford) in Tennessee through TVA's Reservoir 
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Releases Improvements Program t o determine the feasibility of turbine venting 
and compressed air injection as possible methods for effectively and effi
ciently increasing the dissolved-oxygen concentrations in releases from these 
reservoirs without adversely impacting the reservoir's operation for hydropower 
generation . For example, during the past 3 years TVA has evaluated both tur
bine venting and compressed air injection at Norris Dam with results, to date, 
indicating an increase in dissolved-oxygen concentration of about 3 mg/L in 
releases from Norris Dam with no more than 1 percent loss in power generation 
efficiency . The technique used at Norris Dam consisted of baffles mounted on 
the hub of the turbine which creates a vacuum pulling more air through the 
existing aeration system over the full range of operation. This technique has 
not worked well on other units . Tests indicate that air blowers which force 
air into the water as it passes through the turbine would likely be more 
effective on turbines at some of the projects . 

Reservoir development on the Tennessee River and its tributaries has had both 
beneficial and adverse effects on water quality . Beneficial effects include 
the stabilization of short-term fluctuations in streamflow and pollutant loads 
and creation of settling basins that reduce contamination, suspended solids, 
and turbidity . The designation of a reservoir as having a water-quality prob
lem does not necessarily mean that beneficial uses are being impaired or that 
applicable standards are not being met . Usually, it simply means that at least 
one important water-quality indicator suggests that some problems are present 
and more serious problems may develop . The two most significant problems asso
ciated with reservoirs in the Tennessee River Basin are (1) low dissolved oxy
gen concentrations in reservoir releases and (2) nutrient enrichment leading 
to accelerated lake eutrophication . Summarized below by category - reservoir 
releases and reservoir water quality - is a brief overview of those reservoirs 
in the Tennessee part of the Tennessee River Basin which have been identified 
as having water-quality problems . 

Problems associated with reservoir releases include reduced levels of dis
solved oxygen, increased levels of iron and manganese, and rapidly fluctu
ating water temperatures . Each of these conditions has the potential to 
affect water uses below reservoirs, particularly during severe or extended 
drought periods . 

Water-quality problems associated with increased concentrations of iron and 
manganese in reservoir releases are very limited in nature with only the 
South Ho lston River below South Ho lston Dam and the Duck River below Normandy 
Dam occasionally experiencing any problems . In general, no problems are 
experienced during normal reservoir operation; however, periodic maintenance 
activities at South Holston Dam require that water be sluiced which contains 
high concentrations of iron and manganese, primarily manganese . While these 
releases have adversely affected downstream water treatment plant operations, 
these sluicing operations are infrequent and closely coordinated with dowry 
stream water users to minimize adverse impacts . 

Generally speaking, altered thermal regimes in river reaches below Tennessee 
River mainstem and tributary dams due to reservoir releases are not viewed as 
problems, but rather as opportunities to improve recreational benefits by 
establishing managed, year-round, cold-water (trout) fisheries in the 
affected stream reaches . However, water releases from Cherokee, Douglas, and 



Melton Hill Reservoirs have temperatures that are marginal for developing 
either a cold- or warm-water fishery, that is, too warm for cold-Water 
species and too cold for warurwater species . 

Reservoir Eutrophication 

The principal reservoir water-quality problem is that of "cultural eutrophica
tion ." Eutrophication is a natural aging process by which lakes become more 
biologically productive until aquatic plants eventually cover the entire 
surface and the basin fills in with detritus and sediment . Although rivers 
and reservoirs are characterized by relatively constant water movement and thus 
do not age in the same way as natural lakes do, added nutrients may increase 
the productivity of rivers and reservoirs above desirable levels . Principal 
sources of nutrients, which accelerate the natural aging process, include 
municipal and industrial effluents and urban and agricultural runoff . Specific 
problems resulting from excessive eutrophication include (1) large daily fluc
tuations in dissolved-oxygen concentrations, (2) taste and odor in municipal 
water supplies, (3) increased water treatment costs due to clogged filters, 
(4) an unpleasant taste in food fish, (5) increased populations o f rough fish 
with a gradual decline in the game fish population, (6) interference with nor
mal water-oriented recreation activities, and (7) degradation of the general 
aesthetics of the water. 

TVA recently completed an evaluation of the trophic status of several TVA 
reservoirs in Tennessee based on tropic potential and trophic response vari
ables . The relative ranking for reservoirs located on the mainstem of the 
Tennessee River from least eutrophic to most eutrophic was : Pickwick, Ken
tucky, Chickamauga, Nickajack, Fork Loudoun, and Watts Bar. The rank of tribu
tary reservoirs from least eutrophic to most eutrophic was : Norris, Watauga, 
South Ho lston, Tims Ford, Cherokee, Douglas, and Boone Reservoirs . 

TVA plans to develop in cooperation with the State of Tennessee water-quality 
management plans for many of the TVA reservoirs in the State . These plans 
will assess existing water-quality conditions, identify allowable waste loads 
where necessary and recommend management strategies o f correcting existing 
problems and for protecting the beneficial water uses of the reservoir. Plans 
for Cherokee, Te llico, and Fort Loudoun Reservoirs are nearing completion. 

Ground-Water Quality 

In addition to surface-water quality problems, the potential for serious 
ground-water pollution has also received considerable attention in recent 
years . Many of the Tennessee Valley's ground-water resources, particularly in 
east and east-central Tennessee, are vulnerable to contamination from a wide 
variety of sources including the direct infiltration of surface water trans
ported pollutants through sinkholes . Common sources of ground-water pollution 
include (1) leachate from municipal and industrial waste disposal facilities, 
(2) agricultural runoff from fertilizer, pesticides and herbicides, and live
stock wastes, and (3) runoff from surface mine lands and limestone quarries . 



Well Construction and Development 

There is a general lack of public awareness of the problems that may be 
involved with the development of ground-water resources . often the proper 
information is not sought or is not properly analyzed before a ground-
water-related development is started . Summarized below are some of the 
problems related to the development of ground-water resources in Tennessee . 
Note, these are not listed in order of frequency of occurrence or overall 
severity . 

" Drilling below the base of fresh ground water 
Finishing a well above the most suitable aquifer 

" Locating a well too close to other pumping wells 
Locating a well too close to a source of contamination 
Improper well construction and incomplete well development 

" Pumpage-induced land subsidence 
" Pumpage-induced transport of contaminants 

Drilling below the base of fresh ground water is generally a waste of time 
and money and will increase the chances of well contamination as the hydro
static head is reduced by pumping . Deep test holes commonly pass through 
both fresh ground water and aquifers which contain undesirable water. If 
the undesirable water zones are not properly plugged, the well becomes a 
conduit for undesirable water to leak into freshwater zones that have lower 
hydrostatic heads . This problem has occurred in the Western Valley, Cen
tral Basin, Highland Rim, and Valley and Ridge areas in Tennessee . 

A well driller may stop drilling a well above the most suitable water-
bearing zone when he does not have an adequate knowledge of the geohydro
logic characteristics of the area where he is drilling . This problem has 
occurred throughout Tennessee . A driller's experience, training, and corn 
sultation with persons knowledgeable in the area's groundwater occurrence 
are essential to developing dependable, good-quality ground-water supplies . 

Locating a well too close to other pumping wells often results in inter
ference between the wells when they produce water from the same aquifer. 
The cones of depression in the water table created by continued withdrawals 
may coalesce . This condition will significantly reduce the amount of water 
that the aquifer will yield to individual wells and can significantly 
increase pumping lifts and cost . Proper spacing between wells should be 
determined during the initial test pumping of the well . This problem has 
occurred throughout Tennessee . 

Location of a well too close to a source of contamination generally results 
in the well yielding contaminated water . Some of the potential sources of 
ground-water contamination in Tennessee include leaky sewers, septic tanks, 
landfills, mining of minerals which contain contaminants, petroleum explo
ration and development, feedlots, herbicides, and pesticides . Identifying 
the potential recharge area to a ground-water source and identifying the 
potential sources of contamination within the recharge area are essential 
in proper well siting . Determining a suitable distance between wells and 
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contamination sources requires a knowledge of the ground-water gradient, 
flow pathways, and the capacity of the material to attenuate the contami
nants . Again, this problem has also occurred throughout Tennessee . 

Incomplete well construction and development usually result in wells which 
yield turbid or muddy water. A sufficient length, of casing adequately 
seated in consolidated material, sufficient backfill material around the 
casing annulus, and a well seal on top of the casing will prevent surface 
contaminants from entering the well . The process of flushing the well 
with water and air pressure removes well cuttings remaining in the well 
from the drilling and ensures that the well screen in unconsolidated 
material or the water-bearing opening in consolidated material is not 
clogged . This problem has occurred throughout Tennessee . 

Deficiencies in public-supply well design, construction, and development 
often cause wells to yield water which is deficient in both quantity and 
quality . Most of the small public water systems in Tennessee which 
utilize well sources did not include adequate well design or supervised 
well construction and development procedures . These situations often 
result in wells which yield turbid water or low quantities of water . Also, 
some of the problems with public water supply wells in Tennessee which 
have been attributed to deficient ground-water quantities may actually be 
attributable to deficient well construction methods . To ensure that public 
supply wells are adequately connected to the aquifer, they should be prop
erly designed, supervised during construction to ensure compliance with 
design specifications, and properly developed to ensure safe, dependable 
ground-water yields . 

Well pumpage can induce land subsidence in local areas underlain by shallow 
solution cavities in carbonate bedrock . As the water table is lowered by 
pumpage, the support provided by the water between the grains of the mate
rial overlying the rock is removed . This process initiates the potential 
for settlement of the surface soils and if there is an excessive removal 
of silt by pumpage, the land support above shallow cavities is removed, 
causing a surface collapse of the material into the subsurface cavities . 
This problem has occurred in some local carbonate areas of Tennessee . 

Pumpage can also induce transport of contaminants when wells are installed 
near contamination sources . Ground-water movement in the vicinity of pump
ing wells is radial towards the well or point of withdrawal . As pumping 
increases, a cone of depression in the water table around the well is 
formed . If there are potential contaminants within the area affected by 
the pumpage, the well will yield contaminated water . This problem has 
occurred in some local areas of Tennessee . 
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