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CHAPTER 1 

 

EXECUTIVE SUMMARY 

 

 

1.1  BACKGROUND AND OBJECTIVES 

 

The U.S. Army Corps of  Engineers  (USACE), Nashville 

District, the Tennessee Department of Environment and 

Conservation (TDEC), and a steering committee composed of 

representatives from TDECôs Water Resources Technical 

Advisory Committee  (WRTAC) are  conduc ting a comprehensive 

water resources  study for the North Central Tennessee  area.  

This project  is one of two pilot studies for  regional water 

resources planning by TDEC .   The study has been split into 

two phases.  This report presents the results of Phase I .  

Phase I primarily focuses on the collection of the existi ng 

background data for the study  area.  

 

The entire study is concerned in general with the existing 

and future water resources  of the area.  The objective of 

this phase of the study is to ass ess ex isting water source 

information and  water source uses, document existing 

resource information ,  and develop a Geographic Information 

System (GIS) database for the data collected.  

 

1.2  PROBLEM DEFINITION 

 

The major problems typically associated with water supply  

relate to water quality and water quantity.  Existing and 

potential water supply problems with the North Central 

Tennessee Study Area are obtaining supplies of adequate 

quantity from currently used sources and supplying adequate 

quantities of water to mee t future demands.  

 

1.3  EXISTING WATER SOURCES AND SYSTEMS 

 

Information has been collected on existing water sources 

within the pla nning region.  These sources  include, but are 

not limited to, groundwater, surface water, an d connections 

to other utility systems .  

 

1.4  GEOGRAPHIC INFORMATION SYSTEM (GIS) 

 

Data has been collected and implemented into a GIS database  

to house the information developed during the study .  The 

GIS database includes basin outlines, all streams, springs,  
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major water lines, intake loc atio ns, water treatment 

plants,  wastewater plants, discharge points, and utility 

inter - connections  of the North Central Tennessee study 

area.  

 

1.5  PHASE II SCOPE OF WORK  

 

The Scope of Work for Phase II of the study includes:  

critical regional drought identificati on, completion of 

existing water source yield analysis, water demand 

projections, determination of alternative water sources, 

alternative water source yield analysis, identification of 

water demand management opportunities, and coordination of 

public notic e and public comment opportunities.  

 

 

1.6  PROPOSED GEOGRAPHIC AREA OF PHASE II 

 

The utility districts of Portland, Westmoreland, Castalian 

Springs/Bethpage, Gallatin, and White House, and the 

geographic areas which they serve, are recommended for 

further inves tigation during Phase II of this regional 

planning pilot study.  
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CHAPTER 2 

 

INTRODUCTION 

 

 

2.1  BACKGROUND AND AUTHORITY 

 

The U.S. Army Corps of Engineers  (USACE), Nashville 

District, the Tennessee Department of Environment and 

Conservati on (TDEC), and a steering committee composed of 

representatives from TDECôs Water Resources Technical 

Advisory Committee (WRTAC) are conducting a comprehensive 

water resources study for the North Central Tennessee area.  

This project serves as a pilot  stud y for  regional water 

resources planning by TDEC.  

 

This stud y is being conducted under the Planning A ssistance 

to States (Section 22) Authority, of the Water Resources 

Dev. Act of 1974, as amended.  This authority allows USACE 

to provide technical assistanc e to support state 

preparation of comprehensive water resource development 

plans and to conduct individual studies supporting the 

state plan.  TDEC is contributing fifty percent of the cost 

of this study.  This study has been split into two phases.  

This r eport presents the results of Phase I.  

 

2.2  SCOPE OF STUDY 

 

The North Central Tennessee Study Area co vers a five - co unty 

geographical region.  Portions  of Robertson, Sumner, Macon, 

Trousdale and Wilson counties, which include the towns of 

Portland, Gallatin, Ha rtsville ,  Castalian Springs/ Bethpage ,  

White House, Lafayette, and Westmoreland, are included in 

the study.  

 

The study is concerned in general with the water resources  

of the area.  The purpose of this phase of the study  is to 

assess existing water source i nformation and  water source 

uses, document existing resource information ,  and develop a 

GIS database for the data collected .  

 

The first phase of work include the following tasks: 

compiling general basin information within the planning 

region, a literature search for existing studies, data 

collection to establish a GIS database, and initiation of 

the analysis of existing source yield.  
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2.3  STUDY OBJECTIVES 

 

The ultimate objective of the North Central Tennessee Water 

Resources  Study is to develop water source alt ernative 

plans to insure that an  adequate quantity of water is 

available to serve the areaôs needs (e.g., community water 

supplies, agricultural, industrial, critical aquatic 

habitat, etc.)  throughout the 50 year planning period.   

 

In this phase of the st udy, information has been collected 

on existing water sources , water use,  and wastewater 

production  within the planning region.  Water  sources 

include, but are not limited to, groundwater, surface 

water, and connections to other utilities.  An estimate of 

sources used for self supplied residences  has  been 

determined.  Existing demand has been determined for the 

current population served, number of utility connections, 

and the number of municipal and industrial connections. 

Usage for self supplied users has also been determined .  

Current percent of water produced that is billed, and 

system losses have been compiled for utilities within the 

planning region.  Location of service lines for each 

utility have  been identified and compiled within a GIS 

database.  Th e GIS database includes basin outlines, all 

streams, springs, wells, aquifers, major water lines, and 

connections .  

 

2.4  STUDY PARTICIPANTS 

 

The U.S. Army Corps of Engineers, Nashville District, the 

Tennessee Department of Environment and Conservation and a 

ste ering committee composed of representatives from TDECôs 

Water Resources Technical Advisory Committee are 

participating together in this North Central  Tennessee 

Water Resources Regional Planning Pilot  Study .  

 

2.5  STUDY AREA DESCRIPTION 

 

The North Central Tennes see Study Area  covers a five - co unty 

geographical region.  Portions  of Robertson, Sumner, Macon, 

Trousdale ,  and Wilson counties, which include the towns of 

Portland, Gallatin, Hartsville, Castalian Springs/ Bethpage ,  

White House, Lafayette, and Westmoreland,  are included in 

the study.  This geographical region includes parts of the 

Barren River Basin, Red River Basin, and Lower Cumbe rland  

River - Old Hickory Lake Basin and is shown in Figure 2. 5, 

North Central TN Study Area .  The Barren River discharges 
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directl y into the Ohio River Basin.  The Red River  and O ld 

Hickory Lake are both  in the Cumberland River Basin  which 

is a part of the Ohio River Basin.  

 

FIGURE 2.5  

North Central TN Study Area  

 

 
 

2.5.1  Climate and Geography of Study Region  

 

The climate of the Nor th Central Tennessee Study Area is 

characterized by warm, humid summers, relatively mild 

winters and generally abundant rainfall.  The mean annual 

te mperature for the area is around 60 degrees.  

Precipitation ranges from 44 to 52 inches per year, the 

major ity of which occurs in the winter and spring.  

 

The elevations of the North Central TN study area range 

from  500ô to 900ô, with portions of the area located both 

in the Central Basin as well as the Highland Rim.  In the 

Central Basin, the land is relatively  flat to gently 

rolling hills.   The Highland Rim, which surrounds the 

Central Basin, is characterized by hilly uplands.  
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Hartsville, Gallatin , and Bethpage , located in the basin, 

have elevations of 474ô, 526ô,  and  535ô respectively.  

White House and Portla nd are located on the transition of 

the Central Basin to t he Highland Rim and they have  

elevation s of 745ô and 805ô respectively.  Westmoreland and 

Lafayette are  located on the Highland R im, and have 

elevations of 911ô and 975ô respectively.  

 

2.6  SCOPE OF STUDY FOR PHASE II  

 

Critical regional drought periods will be evaluated for the 

planning region, or focus areas.  The critical regional 

drought will be a primary factor in determining existing 

water source yields, as well as alternative source yields, 

and may be different depending upon the focus area of 

concern and the type (groundwater, reservoir, river, etcé) 

and location of the existing or proposed water source.  

Present and proposed drought contingency plans will be 

reviewed and presented as a part of the regional drought 

evaluation.  

 

The existing water source yield analysis will be completed, 

and include an assessment of yield for peak demand as well 

as average daily usage.  The results of the critical 

regional drought evaluation will be applied to the exi sting 

water source yield analyses.  Possible factors affecting 

existing water sources such as T&E species, scenic waters, 

wetlands, impaired waters, and a sourceôs location relative 

to other withdrawals/discharges will be described.  

Initiatives such as TW RAôs In- stream Flow Prescriptions 

will be considered as limiting factors for existing water 

source yield where they have been defined within the focus 

areas.  Potential threats to existing water sources will be 

identified.  

 

Water demand, for the focus area s, will be projected for a 

period 50 years into the future, divided into increments of 

no more than 10 years.  Three growth scenarios will be 

evaluated reflecting anticipated levels of growth and 

uncertainty in growth predictions.  Local economic 

developme nt goals, existing land use patterns, and official 

land use plans will form the basis for the projections of 

future residential, commercial, and industrial water use.  

A general, focus area - wide, ultimate land use scenario will 

be developed.  An assessment  will be made of the local 

government and utilitiesô ability to support the growth 

driving water supply demand with fees and tax rates 
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acceptable to their constituents.  Water demand forecasting 

software from the Institute for Water Resources (IWR - MAIN) 

wi ll be used to develop demand projections.  An assessment 

will be made, and the results presented, of the likely time 

frame within which projected water demand will outstrip 

existing water source yields.  

 

Current and proposed conservation practices will be 

reviewed.  Possible opportunities for additional measures 

will be identified, and a minimum of six conservation 

methods including system loss reduction, conservation 

pricing, and other active and passive conservation methods 

will be evaluated.  A regional water conservation plan for 

each focus area will be presented.  The potential impact of 

conservation measures upon water demand projections will be 

determined.    

 

Potential alternative water sources will be identified for 

each focus area (e.g., groundwate r, surface waters, new 

reservoir, resized reservoir, water harvesting, etc.) and 

potential issues (e.g., legal, resources, etc.) associated 

with each source will be identified and presented.   

 

Each potential alternative will include an analysis to 

determi ne the alternativeôs firm yield.  The results of the 

critical regional drought evaluation will be applied to the 

alternative water source yield analyses.  Possible factors 

affecting alternative water sources such as T&E species, 

scenic waters, wetlands, im paired waters, and a sourceôs 

location relative to other withdrawals/ discharges will be 

described.  Initiatives such as TWRAôs In- stream Flow 

Prescriptions will be considered as limiting factors for 

alternative water source yield, where they have been 

def ined within the focus areas.  Potential threats to 

alternative water sources will be identified.  

 

Conceptual level design of each alternative water source 

will be performed sufficient to develop material quantities 

and construction methods.  Conceptual lev el cost estimates 

will be developed, and presented, for each alternative 

inclusive of anticipated engineering, design, and 

construction costs for each.  CADD drawings will be 

produced for each alternative with detail sufficient to 

support design and cost e stimating efforts.  

 

The conclusion of this phase of the study will result in a 

regional planning.  This regional planning report will 
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present a  comparison of proposed alternatives, the 

designation of a preferred alternative  (or combination of 

alternatives)  and an implementation strategy for the 

preferred alternative for the focus area .    

 

Consistent with TDEC and USACE policy, Public Notices will 

be issued and opportunity given for Public Comment on 

relevant aspects of this project.    
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CHAPTER 3 

 

EXISTING WATER SOURCES AND SYSTEMS 

 

 

3.1  WATER SOURCES 

 

Principle w ater supplies in the North Central TN Study Area 

have been developed primarily from rivers , streams, and 

reservoirs,  with small quantities of water being obtained 

fr om ground water through wells or  springs.  These water 

sources  are presented in Table 3 - 1, Natural Sources of 

Water Supply .   Utility district  intake and water treatment 

plant locations  are shown on the map in Figure 3.1 , Water 

Source Intakes  & Water Treatm ent Plants .  Pictures of the 

existing water supply sources for the North Central TN 

study area  are shown in figures 3.2 through 3.9 .  

 

Not all of the utility  systems in the North Central TN 

Study Area are situated to be able to economically take 

their suppl y directly from the Cumberland River or its 

reservoirs.  Many systems utilize tributary streams to the 

Cumberland River or, in some cases, ground water sources.   

 

 

TABLE 3 - 1 

  

NATURAL SOURCES OF WATER SUPPLY 

  

Utility  Water Supply Source  

Storage Capac ity 

(MG)  

Gallatin  
Cumberland River -  

Old Hickory Lake  
152,000  

Hartsville  
Cumberland River -  

Old Hickory Lake  
-  

Lafayette  

Whites Spring 

(Primary), Adams 

Spring (Secondary), 

and Barren River 

(Emergency)  

-  

Portland  

West Fork Drakes 

Creek (Primary)  
-  

Portl and City Lake 

(Emergency)  
115.7  

White House  
Cumberland River -  

Old Hickory Lake  
152,000  
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Figure 3.1  

Water Source Intakes  & Water Treatment Plants  

 

 
 

3.1.1    Surface Water Sources  

 

Surface water utilized for water supply in the North 

Central TN Study Area inclu des surface s treams, a large 

reservoir, and  small impoundment s intended to serve on e 

city or area.   The Cumberland River, Barren River, and West 

Fork Drakes Creek are the only streams that serve as water 

sources for the study area.  Old Hickory Lake is the  only 

reservoir and Portland City Lake  (emergency source)  is the 

only impoundment that serves as a water source for th e 

study area.   

 

West Fork Drakes Creek drains an area of about 62.5 square 

miles  above the Portland U.D. intake .   

 

Portland City Lake ha s an average depth of 30 feet, a 

surface area of 12 acres, a capacity of 355 acre - ft  (115.7 

MG), and a drainage area of 5.4 square miles.   Portland 

City Lake has an uncontrolled emergency spillway.    
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Old Hickory Lake is located in port ions of Davidson,  

Sumner , Wilson, Trousdale, and Smith  Counties.  The primary 

purpose of Old Hickory is for navigation and hydropower.  

Additional operating purposes are for recreation, fish and 

wildlife, water quality, and water supply.  Although 

storage space is not allocate d for water supply on either a 

permanent or temporary basis, water is being withdrawn for 

municipal and industrial purposes.  During drought, 

consideration is given to keeping the lake level above 

supply pipe intake s.  The average storage capacity of Old 

Hickory Lake is 467,000 acre - feet  (152,000 MG) .  The 

minimum and normal tail water  surface elevations are 382 ô 

and 385 ó, respectively.  The minimum and normal headwater 

surface elevations are 442 ô and 445 ô.  The water surface 

elevation behind Old Hickory Da m is normally maintained 

within the hydropower pool limits and all normal releases 

are made through the turbines.   Flood flows are passed 

through gates atop the 355ô long spillway.  

 

Figure 3. 2 

Portland, West Fork Drakes Creek  ï Primary  Source  
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Figure  3. 3 

Portland City Lake  ï Emergency  Source  

 
 

Figure 3.4  

Lafayette Whites Spring Intake ï Primary  Source  
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Figure 3.5  

Lafayette Adams Spring Intake ï Secondary  Source  

 
 

Figure 3.6  

Lafayette Barren River Intake ï Emergency  Source  
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Figure 3.7  

Gallatin Cumbe rland River - Old Hickory Lake Intake  

 
 

Figure 3.8  

Hartsville/Trousdale Cumberland River Intake  
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Figure 3.9  

White House Old Hickory Lake Intake  

 
 

3.1.2   Ground Water Sources  

 

For the North Central TN Study Area, the primary sources of 

ground water are springs.  There are two different ground 

water sources in the study area.  The springs, Whites 

Spring and Adams Spring, are both utilized by Lafayette 

U.D. and are the primary and secondary water supply source, 

respectively, for that utility district.  

 

3.2  WATER SUPPLY SYSTEMS 

 

There are presently  seven  major water systems in the North 

Central TN Study Area.  Some of these systems serve as both 

suppliers and distributors  while others are wholesale water 

providers.   Table 3 - 2A, Water Supply Systems, presents  the 

water sy stems and identifies the suppliers for each system.  

Treatment capacities are given for those systems which have 

their own water treatment plants.   Table 3 - 2B, Size of 

Water System Connections, presents the pipe sizes 

connecting the utility districts to ea ch other.  A GIS map 

showing the utility districts ô water lines  and  utility 

inter - connections  are presented in Figure 3.10 , Water 

Supply Systems.  
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3.2.1 Utility District  Service Areas  

 

Castalian Springs/Bethpage U.D. serves the towns of 

Castalian Springs, B ethpage, and portions of Sumner County 

(Figure 3.10).  Castalian Springs and Bethpage are located 

in the Cumberland River Basin.  

 

Gallatin U.D. serves the town of Gallatin and portions of 

Sumner County (Figure 3.10).  Gallatin is located in the 

Cumberland River Basin.  

 

Hartsville/Trousdale U.D. serves the town of Hartsville and 

portions of Trousdale, Sumner, Macon, and Smith Counties 

(Figure 3.10). Hartsville/Trousdale U.D. is located in the 

Cumberland River Basin.  

 

Lafayette U.D. serves the town of Lafayet te and portions of 

Macon County (Figure 3.10).  Lafayette U.D. provides 

services in both the Cumberland River Basin and the Barren 

River Basin.  

 

Portland U.D. serves the town of Portland and portions of 

northwest Sumner and northeast Robertson Counties (Fi gure 

3.10). Portland U.D. provides services in both the 

Cumberland River Basin and the Barren River Basin.  

 

Westmoreland U.D. serves the town of Westmoreland and 

portions of Macon and Sumner Counties (Figure 3.10).  

Westmoreland U.D. provides services in b oth the Cumberland 

River Basin and the Barren River Basin.  

 

White House U.D. serves the town of White House and 

portions of Robertson, Sumner, and Davidson Counties 

(Figure 3.10).  White House U.D. is located in the 

Cumberland River Basin.  

 

3.2.2  Utility Distric t Water Supply Systems  

 

Castalian Springs/Bethpage U.D. is a wholesale water 

provider and purchases all of their water supply from 

Gallatin, Hartsville, and Westmoreland, with the majority 

coming from Gallatin.  Castalian Springs/Bethpage U.D. has 

a 1.45 m illion gallon storage capacity which provides 38.9 

hours of supply based on average gross water use.  The 

utility district is not certain of the ultimate capacity of 

their inter - connections to the utility districts from which 

they purchase water.  
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Figure 3. 10 

Water Supply Systems  

 

 
 

Gallatin U.D. withdraws all of their water supply from the 

Cumberland River - Old Hickory Lake.  Gallatin has two 

intakes built in 1954 located in the original channel of 

the Cumberland River prior to the lake being impounded.  

The depths of the intakes are 13ô and 28ô below the normal 

lake elevation of 445ô.  The original intake, built in 

1925, still exists but is not utilized.  Gallatin sells 

water daily to Castalian Springs and Westmoreland.  White 

House is also connected to Gal latin and they purchase water 

only during emergencies; up to 1 MGD during dry summer 

months to fulfill their water demand.  The capacities of 

the inter - connections from other utilities to Gallatin are 

0.75 MGD  to Westmoreland, 1.5 MGD to Castalian 

Springs/ Bethpage, and 1 MGD to White House. Gallatin has a 

13.5 million gallon storage capacity  which provides 56.8 

hours of supply based on average gross water use.  
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TABLE 3 - 2A 

WATER SUPPLY SYSTEMS 

WATER SYSTEMS 

TREATMENT 

PLANT 

CAPACITY 

(mgd)  

IMPOUNDMENTS/ 

RESERVOIRS/ 

SUPPLIERS 

Average 

Withdrawal 

(mgd)  

Water 

Purchased 

(mgd)  

Water 

Sold 

(mgd)  

Gross 

Water 

Use 

(mgd)  

Castalian Springs -

Bethpage U.D.  
-  

Gallatin 

(seller)  
-  0.861  -  

0.895  
Hartsville 

(seller)  
-  0.0167  -  

Westmoreland 

(seller)  
-  0.0174  -  

Gall atin  16.1  

Cumberland - Old 

Hickory Lake  
7 -  -  

5.7  

Castalian 

Springs/Bethpage 

(buyer)  

-  -  0.861  

Westmoreland 

(buyer)  
-  -  0.4  

White House 

(summer buyer)  
-  -  -  -  

Hartsville/Trousdale  1.7  

Cumberland River  0.9  -  -  

0.845  

Castalian 

Springs/Bethpage 

( buyer)  

-  -  0.0167  

South Side U.D. 

(buyer)  
-  -  0.0284  

Cordell Hull 

U.D. (buyer)  
-  -  0.01  

Lafayette  2.4  

Whites Spring  1 -  -  

1.3  
Adams Spring  0.3  -  -  

Barren River 

(emergency)  
-  -  -  

Portland  3 

Portland City 

Lake  

0.5 (2 

months per 

year)  

-  -  

2 

West Fork Drakes 

Creek  

2 (10 

months per 

year), 1.5 

(2 months 

per year)  

-  -  

Westmoreland  -  

Gallatin 

(seller)  
-  0.4   

0.383  Castalian 

Springs/Bethpage 

(buyer)  

-  -  0.0167  

White House  20 

Old Hickory Lake  10 -  -  

10 

Gallatin 

(seller)  
-  

1 

(summer)  
-  

Springfield 

(seller)  
-  

0.25 

(summer)  
-  

Simpson County, 

KY (buyer)  
-  -  

1.6  

(summer)  
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TABLE 3 - 2B 

Water System Connections  

Utility Districts  Connection Size  

Gallatin & Castalian 

Springs  
4"  

Gallatin & 

Westmoreland  
10"  

Gallatin & White House  6"  

Portland & White House  6"  

Portland & 

Westmoreland  
4"  

Hartsville & Lafayette  6"  

Hartsville & Castalian 

Springs  
3"  

Lafayette & 

Westmoreland  
6"  

Castalian Springs & 

Westmoreland  
6"  

 

 

Hartsville/Trousdale U.D. withdraws all of their water 

supply from the Cumberland River.  They sell water daily to 

Castalian Springs/Bethpage U.D., South Side U.D., and 

Cordell Hull U.D.  Hartsville/Trousdale also sells water to  

Lafayette during emergencies.  Due to the elevation of 

Lafayette, the capacity of the inter - connec tion  from 

Hartsville is 20,000 GPD.  The capacities of the inter -

connections to the other utility districts are unknown to 

the Hartsville/Trousdale U.D.   Hartsville/Trousdale U.D. 

has a storage capacity of 2.65 million gallons  which 

provides 75.3 hours of supply based on average gross water 

use.  

 

Lafayette U.D. withdraws their water supply from three 

sources; Whites Spring, Adams Spring, and the Barren River. 

The majority of their water supply is drawn from Whites 

Spring, 1 MGD, and an average of 0.3 MGD fr om Adams Spring.  

The Barren River int ake is for emergency use only.  They 

are also connected to Hartsville, Westmoreland, and Red 

Boiling Springs.  Lafayette purchases water from Hartsville 

and Westmoreland only during  emergencies.  They also sell 

water t o Red Boi ling Spring and Westmoreland during 

emergencies.   Under contract, the maximum volume of water 

that Lafayette is allowed to sell to Westmoreland and Red 

Boiling Springs is 200,000 GPD e ach.  The full capacity of 
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the inter - connections  to other utili ties is unknown to 

Lafayette.   Lafayette has a storage capacity of 1.3 million 

gallons which provides 24 hours of supply based on average 

gross water use.  

 

Portland withdraws the majority of their water from West 

Fork Drakes Creek and ,  on average of two mo nths of the year 

during the su mmer to meet their requirements;  they withdraw 

water from Portland City Lake.  Portland City Lake is used 

as an emergency supply when flow in West Fork Drakes Creek 

is too low to support water supply withdrawals.  Portland 

U.D. can withdraw from one source but not both, since 

Portland City Lake is well ab ove the surface level of the 

creek , and releasing water from the lake into the treatment 

plant pump station results in some backflows through the 

intake into the creek .  Since water quality in Portland 

City Lake is generally poorer than water quality in Drakes 

Creek, it is used only as an emergency supply during 

droughts.  Portland City Lake and West Fork Drakes Creek 

are located in the Barren River Basin.  Portland also has 

an emergency connection to White House U.D., the south and 

west  end of the system, and Westmoreland U.D.  Portland has 

a 500,000 gallon clear well  at the water plant and has 2.45 

million gallons of tank storage  which provides 35.4 hours 

of supply based on ave rage gross water use .   

 

Westmoreland is a wholesale water provider and purchases 

all of their water supply.  They buy water from Gallatin 

and sell water to Castalian Springs.  Westmoreland sells 

water to Portland only during emergencies and they 

purchase/s ell water with Lafayette during emergencies.  

Portland has not bought water from Westmoreland for over 

four years.  Westmoreland has two 500,000 gallon tanks for 

water storage  which provides 62.7 hours of supply based on 

average gross water use .  

 

White Hou se U.D. withdraws their water supply from Old 

Hickory Lake.  They have three intakes located on Old 

Hickory Lake  in Hendersonville , TN .  On peak days in the 

summer,  White House will purchase water from Gallatin and 

Springfield.  On average they purchase 1 M GD from Gallatin 

and 0.25 MGD from Springfield during this time  to fulfill 

their water demand.  White House sells ,  on average,  1.6  MGD 

of water to Simpson County, Kentucky during dry summer 

months. White House has a 14 million gallon storage 

capacity  which  provides 33.6 hours of supply based on 

average gross water use .  
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3.2.3  Inter - Basin Transfer Permits  

 

Some of the utility districts in the study area provide 

services in the Lower Cumberland River watershed and the 

Barren River watershed.  These utility districts  must have 

an inter - basin transfer permit  to provide these services. 

The utility districts with these permits, originating 

watershed, receiving watershed, and quantity permitted are 

presented in Table 3 - 2C, Inter - Basin Transfer Permits.  

 

TABLE 3 - 2C 

INTER- BASIN TRNASFER PERMITS 

Utility 

District  

Originating 

Watershed  

Receiving 

Watershed  

Quantity 

Permitted 

(MGD) 

Gallatin 

U.D.  

Lower 

Cumberland 

River  

Upper 

Cumberland 

River  

0.75  

Lafayette 

U.D.  

Barren 

River  

Barren 

River  
0.25  

White House 

U.D.  

Lower 

Cumberl and 

River  

Barren 

River  
1.751  

 

 

Gallatin has an inter - basin transfer permit allowing for 

the sale of a maximum of 0.75 MGD to Westmoreland which is 

in the Barren River watershed.  

Lafayette has an inter - basin transfer permit that allows 

them to withdraw a m aximum of 0.250 MGD from the Barren 

River.  

 

White House has an inter - basin transfer permit that allows 

them to sell water to Portland and Simpson County, Kentucky 

because both utility districts provide services in the 

Barren River watershed.  The transfer r ate for White House 

is composed 1.001 MGD that was grand - fathered in plus 0.75 

MGD that was permitted, for a total inter - basin transfer 

rate of 1.751 MGD.  

 

3.2.4 Water Quality Issues  

 

All of the utility districts with water treatment plants in 

the study ar ea use the conventional sand filtration method 
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for their water treatment.  White House U.D. recently added 

a membrane treatment to their system.  

 

Gallatin and Hartsville both anticipate having trouble 

meeting drinking water regulations due to water quality  

issues.  Gallatin anticipates having trouble with stage two 

DBP (disinfection by - products), haloacetic acids and total 

trihalomethanes requirements.  Hartsville has historically 

had trouble with DBP, but has no current violations.  

Castalian Springs/Bethp age, Lafayette, White House, and 

Portland have no current violations and do not anticipate 

having trouble meeting drinking water regulations in the 

future.  

 

3.2.5  Plans for Expansion  of Water Systems  

 

Castalian Springs/Bethpage plans to expand their existi ng 

distribution system.  They broke ground on December 11,  

2008 to extend lines  to Phillips Hollow, off Hwy 231.   The 

expected completion date  is  July 9, 2009 .  Macon County 

recently proposed expanding the distribution system past 

Phillips Hollow into Maco n County.  This would add 30 - 35 

additional customers that are not able to be served by the 

Lafayette U.D.  This is currently only a proposal.  

 

Gallatin plans to expand their water treatment plant when 

gross water use reaches 10 MGD (estimated next 20 to 30  

years.)  

 

Hartsville/Trousdale has proposed a new water treatment 

plant  and it  is  in design phase .  The new treatment plant  

will replace the existing conventional water treatment 

plant with a new membrane filtration plant .  The new plant 

will be located on  Puryears Bend Road and the r e will be an 

installation of new raw water pumps and approximately 4,000 

linear feet of 16 inch raw water line from the existing 

intake.  They will tie into the existing distribution by 

installing approximately 4,000 linear feet  of 16 inch 

finished water line.  Initial raw water demand should not 

increase appreciably, but demands may increase to 6 MGD or 

more over the next twenty years.  The primary beneficiary 

of the new water plant will be prisoners and employees at 

the new Cor rections Corporation of America prison.  Macon 

County plans to  connect with  Hart sville to supply water to 

50 more customers  when the new plant is operational .  

Lafayette plans to purchase 1 MGD from the new water plant  
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when it is operational and therefore can stop purchasing 

water from Westmoreland  during emergencies .  

 

Westmoreland broke groun d on February 26, 2009 to extend  

26,000 feet of 6 inch pipe to Dutch Creek Rd.  They expect 

the project to be complete in 90 days from the ground 

breaking.  

 

White Hous e has plans for expanding treatment and 

distribution in their district  (Details of this expansion 

have not yet been received) .   When White House reaches 90% 

of capacity they will upgrade  their water treatment plant .  

They are currently at 80% of capacity.  In the year 2013 a 

new pla nt is expected to be online with an increase in  

capacity of 4 MGD.  

 

3.2.5 .1 Limiting Factors of Expansion  

 

Castalian Springs/Bethpage and Hartsville both claim that 

money is their limiting factor for expansion of their 

existing d istribution system.  At the same time, Gallatin 

cannot extent service into areas  controlled by other 

utility districts.  The limiting factors of expansion for 

Portland are limited raw water supply and small rural line 

sizes.   White House and Castalian Spri ngs do not have any 

current limiting factors for expansion.  One goal of Phase 

II of this study is to determine if water availability is a 

limiting factor.  

 

3.2.5 .2 Environmental Impact of Expansion  

 

None of the utility districts are aware of the 

environme ntal impacts of that may result from increased 

water withdrawals from existing sources, expansion of 

treatment plant capacity or distribution system, or 

developme nt of new water supply sources.   

 

Portland was den ied an expansion permit by TDEC in 2007.  

TDEC determined that the proposed degradation of high 

quality waters (in Caney Fork Creek) was not justified as a 

result of necessary economic or social development and that 

there were practicable alternatives available.  

 

3.3  EXISTING WATER DEMAND 

 

Existing dem and for the current population, the number of 

utility connections, the number of municipal and industrial 
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connections, current percent of water produced that is 

billed, and system losses within the planning region are 

shown in Table 3 - 3, Existing Demand.   The approximate 

population served for each U.D. was calculated by taking 

the average household size from the 2000 U.S. Census and 

multiplying it by the number of residential accounts in the 

service areas.   In this phase of the study, the amount 

(MGD) of wa ter billed to the different account types  has 

not been determined  for all of the utility districts .  

 

Castalian Springs/Bethpage U.D. serves mainly residential 

accounts.  The district serves only three convenience 

stores and one elementary school.  They do not bill their 

water separately for these accounts.   The average household 

size for the Castalian Springs/Bethpage and surrounding 

Sumner County  area is 2.64  persons .  

 

TABLE 3 - 3 

  

EXISTING DEMAND 

  

Utility  

Approx. 

Pop. 

Served  

# of 

Accounts  

Residential 

Accounts  

Commercial 

Accounts  

Industrial 

Accounts  

Other 

Accounts  

Avg. 

Quantity 

of Water 

Billed 

(MGD) 

Estimate 

of Water 

Losses  

Castalian 

Springs -

Bethpage  

9,958  3,772  -  -  -  -  0.66  26% 

Gallatin  
27,247  13,164  11,353  1,270  -  541  5.3  7% 

Hartsville  7,140  2,800  -  -  -  -  0.55  35% 

Lafayette  12,462  5, 941  5, 442  480  17 2 1 20% 

Portland  16,005  6,613  6,109  50 454  -  1.4  30% 

Westmoreland  3,450  1,480  1,327  118  1 -  0.29  30% 

White House  76,464  28,671  27,505  1045  38 
83 

(Government)  
7.5  32% 

 

Gallatin serves residential, co mmercial, and other accounts 

such as sprinkler systems.   The majority of Gallatinôs 

water is billed to residential accounts (80% - 90%).  The 

rest of the water billed is to commercial/other accounts .   

The average household si ze for the Gallatin service area is 

2.40  persons .  

 

Hartsville serves primarily  residential accounts.  They do 

not bill separately for other accounts and do not have many 
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commercial or industry  accounts.   The average household 

size for the Hartsville area is 2.55  persons .  

 

Lafayette serves  primarily residential accounts. The 

average household size for Lafayette is 2.29  persons .  

 

Portland  serves a majority of residential accounts and a 

small  amount of commercial and industrial accounts. On 

average,  ninety percent of Portlandôs water billed is t o 

resid ential accounts, six percent to commercial accounts, 

and four percent to industrial accounts. The average 

household size for the Portland area is 2.62  persons .  

 

Westmoreland serves a majority of residential accounts and 

a fair amount of industria l accounts.  The average 

household size for the Westmoreland area is 2.60  persons .  

 

White House serves a majority of residential accounts, a 

fair amount of commercial accounts, and a small amount of 

industrial/other accounts.  The average household size of  

the White House area is 2.78  persons .  

 

3.3.1  Self - Supplied Water Use in Study Area  

 

All of the self supplied users in the study area are 

assumed to withdraw their water from groundwater sources. 

Since none of the utility districts provided their water 

use  broken into different accounts, an average of 125 

gallons per day per person was used to determine the 

estimated amount of water use by self supplied users  in the 

study area .  

 

Castali an Springs/Bethpage U.D. serves an area of roughly 

124 square miles.  Us ing 2000 U.S. Census data, it was 

determined that the service area has an approximate 

population of  20,040  persons .  Since Castalian 

Springs/Bethpage U.D. serves an approximate population of 

9,958, it was estimated that the population of self -

supplied user s in the service area is 10,082.  With the 

average household size of 2.64  persons , the estimated  

number of potential new residential accounts is 3,819.   

With each person using an average of 125 GPD, the estimated 

amount of self supplied water use in the se rvice area is 

477,375 GPD.   

 

Gallatin U.D. serves primarily the City of Gallatin and the 

approximate population served is roughly the same as the 
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approximate population of Gallatin.  Therefore, it is 

estimated there are very few self supplied water users i n 

the service area of Gallatin U.D .  

 

Lafayette U.D. serves an area of roughly 163 square miles.  

Using 2000 U.S Census data, it was determined that the 

service area has an approximate population of 19,444.  

Since Lafayette U.D. serves an approximate popula tion of 

12,462, it was estimated  that the population of self -

supplied users in the service area is 6,982.  With the 

average household size of 2.29  persons , the estimated 

number of potential new residential accounts is 3,049.   

With each person using an aver age of 125 GPD, the estimated 

amount of self supplied water use in the service area is 

381,125 GPD.  

 

Hartsville U.D. serves an area of roughly 113.4 square 

miles.  Using 2000 U.S. Census data, it was determined that 

the service area has an approximate popu lation of 11,528.  

Since Hartsville U.D. serves an approximate population of 

7,140, it was estimated that the population of self -

supplied users in the service area is 4,388.  With the 

average household size of 2.55 persons, the estimated 

number of potentia l new residential accounts is 1,721.  

With each person using an average of 125 GPD, the estimated 

amount of self supplied water use in the service area is 

548,500 GPD.  

 

Portland U.D. serves an area of roughly 104 square miles.  

Using 2000 U.S. Census data,  it was determined that the 

service area has an approximate population of 20, 824.  

Since Portland U.D. serves an approximate population of 

16,005, it was estimated  that the population of self -

supplied users in the service area is 4,819.  With the 

average h ousehold  size of 2.62  persons , the estimated 

number of potential new residential accounts is 1,839.   

With each person using an average of 125 GPD, the estimated 

amount of self supplied water use in the service area is 

229,875 GPD.  

 

Westmoreland U.D. serves  an area of roughly 35 square 

miles.  Using 2000 U.S. Census data, it was determined that 

the service area has an approximate population of 5,646 .  

Since Westmoreland U.D. serves an approxi mate population of 

3,450, it was estimated  that the population of s elf -

supplied users in the service area is 2,196.  With the 

average household size of 2.60  persons , the estimated 
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number of potential new residential accounts is 845.   With 

each person using an average of 125 GPD, the estimated 

amount of self supplied water  use in the service area is 

105,625 GPD.  

 

White House U.D. serves an area of roughly 385 square 

miles.  Using 2000 Census data, it was determined that the 

service area has an approximate population of 102,229.  

Since White House U.D. serves an approximate populatio n of 

76,464, it was estimated  that the population of self -

supplied users in the service area is 25,835.  With the 

average household size of 2.78  persons , the estimated 

number of potential new residential accounts is 9,293.   

With each person using an average of 125 GPD, the estimated 

amount of self supplied water use in the service area is 

1.162 MGD.  

 

3.3.2  Unaccounted For Water Use  

 

In any water system, it is inevitable that not all of the 

produced water reaches paying consumers.  Water that is 

pro duced but not billed is referred to as 

Unmetered/Unaccounted for Water (UAW).  Leakage typically 

represents the largest portion of UAW, but a significant 

portion of UAW can be attributed to a combination of 

unmetered connections, firefighting, meter error,  line 

flushing, and/or accidental breaks.   The approximate water 

loss for each utility is presented in Table 3.3, Existing 

Demand.  

 

3.3.3   Water Shortages  

 

Some of the utility systems in the study area experience 

shortages during periods of peak demand or face a  situation 

where peak demand exceeds, or will exceed, local supply 

capabilities.  Shortages may also occur due to inadequate 

treatment, transmission, or distribution capacity.  These 

systems must supplement their supplies by further source 

development or w ater purchased from other systems.  

 

During the 2007 and 2008 droughts, Portland issued a 

mandatory cutback on water usage and utilized their 

emergency connections from White House U.D.  They evaluated 

their lake source daily, to determine if declaration of  

emergency status was necessary.  They came close to 

determining it was an emergency situation but ultimately 

did not have to.  
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Lafayette came close to failing to meet their water demand 

during the 2007 drought.  The city issued water rationing 

orders and t hat proved effective, but they came very close 

to not meeting demand.  Lafayette also purchased water from 

Westmoreland to supplement  their demand.  

 

3.4  EXISTING WASTE WATER SYSTEMS 

 

Existing capacity of waste water treatment plants, number 

of sewer customers,  method of discharge, location of 

treatment plants  and discharge, and average daily discharge  

are presented  in Table 3 - 4, Existing Waste Water Systems.  

Existing WWTP and wastewater discharge locations  are 

presented in Figure 3.4, WWWTP and Discharge Locat ions .  

Some utility districts have sewer customers but no 

treatment pl ant.  These districts pump their  sewage to 

another utility district.   

  

Figure 3.11  

WWTP and Discharge Locations  

 
 

Castalian Springs has no sewer customers or waste water 

treatment plan t.  


