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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
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Occasional turbidity

Inadequate storage capacity

Inadequate water supply during periods of drought
Excessive water losses due to leaks in distribution lines
Inadequate pump capacity

Excessive concentration of manganese or iron
Clogging of water-supply intake facilities
Occasional taste or odor problems

Occasional periods of water discoloration
Inadequate distribution line size

Occasional flooding problem

Inadequate water pressure at times

Problems with algae

Corrosive raw and treated water

Occasional industrial spills

Inadequate treatment capacity

High chlorine demand
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Total 142
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
shortage during droughts (3) account for 23 or 77 percent of the 30 problems
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 COMMERICAL

AND INDUSTRIAL WATER USERS IN TENNESSEE
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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
ObiomForked Deer River basin
Lower Tennessee River basin
Upper Tennessee River basin
Tennessee River Western Valley basin

® 0 000600 000 0 o0 0

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
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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.

o Tennessee Comprehensive Joint Water and Related Land Resources Planning,
Preliminary Baseline (Tennessee Department of Conservation, 1976)

e 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 ANb 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.

e 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).

e 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.

e 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
réservoir 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 of many tributary streams such as 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 or 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 1located in a
nonregulated, that is, a free-flowing, unimpounded stream, reflect the
3-day, 20-year recurrence interval low flow.
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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 lake 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 ground-water 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 ‘'mot 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
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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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