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are:

EXECUTIVE SUMMARY

Texas Water Development Board

FHLM Water Supply Corporation (primary applicant)
Falls County

Hill County

Limestone County

McLennan County

Brazos River Authority

Southern Trinity Groundwater Conservation District
City of Mart

City of Marlin

City of Mount Calm

Axtell Water Supply Corporation

Birome Water Supply Corporation

Chalk Bluff Water Supply Corporation

EOL Water Supply Corporation

Gholson Water Supply Corporation

H&H Water Supply Corporation

LTG Water Supply Corporation

M.S. Water Supply Corporation

‘@ December 31, 2015 — FINAL REPORT
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The Falls, Hill, Limestone and McLennan Counties (‘FHLM’) Regional Water Facility Study was
designed to evaluate the feasibility of a regional water system to replace and/or supplement the
multiple smaller systems currently in service in the FHLM area. Several of the participating
entities have experienced arsenic concentration violations and are in need of a water supply
with arsenic levels below the Maximum Contaminant Level (MCL) of 10 parts per billion (ppb).
As such, this study looks at the historic arsenic concentrations of the area’s water supplies.
Additionally, this master plan provides information on the population and water demand
projections in Falls, Hill, Limestone and McLennan Counties through year 2040. This study also
presents and evaluates water treatment and transmission alternatives for these counties to
meet the arsenic MCL and their growing water demands. The participants included in this study
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=  McLennan County Water Control and Improvement District No. 2
= Prairie Hill Water Supply Corporation

= Pure Water Supply Corporation

= RMS Water Supply Corporation

= Ross Water Supply Corporation

= Moore Water System

= Cargill Meat Solutions

= Sanderson Farms

= Heart of Texas Council of Governments

Although the City of Waco and Baylor University were not official project participants in the
study, representatives from both entities attended the public meetings and contributed
beneficial information.

Susan Roth Consulting, LLC and her team (‘Roth Team’), including CDM Smith Inc., identified
and evaluated several options for regional water transmission and treatment facilities in Falls,
Hill, Limestone and McLennan Counties; this report summarizes the findings of this evaluation.
Information regarding the study area, projected population and water demands, regional
distribution and treatment alternatives, cost estimates, and potential funding options are also
included in this study.

Groundwater in FHLM is primarily derived from the Trinity Aquifer. Other minor aquifers in the
study area include the Brazos River Alluvium in McLennan, Falls and Hill Counties and the
Woodbine Aquifer in Hill and McLennan Counties. The Carrizo-Wilcox Aquifer is located in
portions of Falls and Limestone Counties, but none of the project participants currently use
water from this aquifer. Based on information prepared by the Texas Water Development Board,
the Modeled Available Groundwater (MAG) for the Trinity Aquifer in McLennan County is almost
entirely committed. The Desired Future Condition (DFC) for the Trinity Aquifer in McLennan
County predicts a further drop in water surface elevations of more than 500 feet. Additionally,
many of the participants who source their water from the Trinity Aquifer are in violation of the
Maximum Contaminant Level (MCL) for arsenic.

The Southern Trinity Groundwater Conservation District (STGCD) was formed in 2007 to protect
the underground water resources for the citizens of McLennan County. Small irrigation wells
and domestic wells located in McLennan County are considered exempt wells and are
registered with STGCD. All other wells are considered non-exempt and must obtain a permit.
Permitted wells with STGCD are required to report their annual usage and pay a fixed cost per
1,000 gallons used; however, registered wells do not have this requirement.

1-2 December 31, 2015 — FINAL REPORT @
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The Prairielands Groundwater Conservation District (PGCD) was created in 2009 with a
directive to conserve, protect and enhance the groundwater resources of Ellis, Johnson, Hill
and Somervell Counties. PGCD does not have a well permitting system in place at this time.
Rather, they register all exempt and non-exempt wells drilled after April 1, 2011. All non-exempt
wells drilled prior to April 1, 2011, had to register with the District but historic exempt wells did
not need to register with the District, although they were encouraged to do so. The PGCD
charges a cost per 1,000 gallons to non-exempt wells. Fall and Limestone Counties do not
have a groundwater conservation district at this time.

The primary surface water sources in the study area are the Brazos River and its tributaries.
Lake Waco is located about two miles west of Waco in McLennan County on the Bosque River,
a tributary of the Brazos River. Other sources of surface water are Lake Marlin, New Lake Mart,
Lake Aquilla, Lake Whitney, Lake Limestone, Tradinghouse Creek Reservoir and other existing
and proposed reservoirs. At the time of the project kick-off meeting for this study, the Brazos
River Authority stated that all water rights had been completely allocated in the Brazos River
Basin. In addition, the City of Waco stated during the project kick-off meeting and throughout
the duration of this study that the City did not have additional water supplies to sell at this time.
The Cities of Marlin and Mart have expressed interest in selling treated surface water to the
participants; however, based on Region G estimates of firm yield of these cities’ supply, they
do not have a reliable supply to meet the demands of the participants.

The population in the study area has increased steadily over the past 10 years and is projected
to continue to increase over the next 30 years. Section 4 presents a detailed discussion on the
development of population projections. The population of participants is projected to grow from
30,885 in 2010 to 38,373 in 2040.

Based on the population projections, per capita water usage and annual consumption presented
in Section 4, water demands for each entity were determined in five year increments through
year 2040. Table 1-1 presents the average day and maximum day water demand projections
for the participants; reference Appendix C for a complete summary of water demand
projections for the project participants.

As of now, neither Cargill Meat Solutions nor Sanderson Farms has reported plans to expand
their production that would require an additional water demand; they also have not encountered
any arsenic issues. Both companies participated in this study to serve as good corporate
partners with FHLM.

A
(=
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Table 1-1: Water Demand Projections — Project Participants

Average Day Water Demands (MGD)

Maximum Day Water Demands (MGD)

2010 2015 2020 2025 2030 2035 2040
) 0.370 0.375 0.388 0.402 0.416 0.431 0.446
City of Mart
0.830 0.861 0.892 0.923 0.956 0.990 1.025
) ] 1.358 1.385 1.413 1.441 1.470 1.500 1.530
City of Marlin
2.499 2.289 2.069 1.839 1.597 1.625 1.653
. 0.025 0.025 0.026 0.026 0.027 0.027 0.027
City of Mount Calm
0.050 0.051 0.051 0.052 0.053 0.054 0.055
0.159 0.166 0.172 0.178 0.185 0.192 0.199
Axtell WSC
0.372 0.389 0.403 0.418 0.433 0.449 0.465
. 0.086 0.089 0.091 0.094 0.097 0.100 0.103
Birome WSC
0.327 0.338 0.349 0.360 0.371 0.382 0.393
0.265 0.286 0.310 0.334 0.361 0.390 0.422
Chalk Bluff WSC
0.634 0.685 0.740 0.799 0.864 0.933 1.008
0.172 0.180 0.189 0.197 0.206 0.216 0.226
EOL WSC
0.390 0.408 0.427 0.446 0.467 0.488 0.510
0.275 0.280 0.285 0.291 0.296 0.302 0.307
Gholson WSC
0.556 0.566 0.576 0.587 0.598 0.609 0.620
0.148 0.156 0.164 0.172 0.181 0.190 0.200
H&H WSC
0.395 0.415 0.436 0.458 0.482 0.506 0.532
0.100 0.104 0.109 0.114 0.119 0.124 0.129
LTG WSC
0.191 0.199 0.208 0.217 0.227 0.236 0.247
0.042 0.042 0.042 0.042 0.042 0.042 0.043
Moore Water System
0.092 0.092 0.093 0.093 0.093 0.094 0.094
0.032 0.032 0.032 0.033 0.033 0.033 0.033
M.S. WSC
0.070 0.070 0.071 0.071 0.071 0.072 0.072
0.197 0.198 0.199 0.200 0.201 0.202 0.203
McLennan Co. WCID No. 2
0.350 0.352 0.354 0.356 0.357 0.359 0.361
o 0.142 0.146 0.149 0.153 0.157 0.161 0.165
Prairie HillWSC
0.412 0.423 0.433 0.444 0.455 0.467 0.479
0.042 0.042 0.042 0.042 0.042 0.042 0.043
Pure WSC
0.092 0.092 0.093 0.093 0.093 0.094 0.094
0.107 0.115 0.125 0.135 0.146 0.158 0.171
RMS WSC
0.213 0.231 0.250 0.270 0.292 0.316 0.342
0.204 0.214 0.224 0.235 0.247 0.259 0.272
Ross WSC
0.407 0.427 0.449 0.471 0.494 0.519 0.544
3.723 3.836 3.960 4.091 4,227 4.370 4,519
TOTAL
7.880 7.888 7.894 7.897 7.903 8.193 8.494
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Section 1 e Executive Summary

Several drivers have led to the need for Falls, Hill, Limestone, and McLennan Counties to
evaluate their water facilities, some of which include groundwater demands in excess of the
MAG, groundwater levels below the proposed DFCs, growth in water demands and arsenic
exceeding the MCL. Based on engineering judgment and input provided by the project
participants, 16 preliminary alternatives were developed and presented. These alternatives are
described in detail in Section 6. Subsequent discussions were held and comments were
collected from the project participants concerning these alternatives with the goal of selecting
the top alternatives for further evaluation. Based on the voting exercises during the screening
phase, four of the alternatives were modified and chosen for further evaluation. These
alternatives are summarized below and described in detail in Section 6.

It is important to recognize that for the arsenic violators the most important aspect of an
additional water supply is to decrease the arsenic concentration to less than the MCL. With this
goal in mind, alternatives were developed that did not seek to completely replace the existing
water supply but only to provide enough water to dilute the arsenic level below the MCL. The
flow that was selected was a flow equal to the average day demand of the violators.

= Blending of Arsenic Violation Water — This alternative includes two water supply
sources used for blending — a new well in McLennan County for the northern arsenic
violators and the City of Robinson Water Treatment Plant (WTP) for the southern arsenic
violators. Under this alternative, each entity would continue to utilize its existing
groundwater supply during the summer months to blend with the provided water supply
to meet peak summer demands.

In the northern area, LTG WSC, Pure, WSC, Axtell WSC, Birome WSC and the City of
Mount Calm would be provided a 2040 average day demand of 0.5 MGD from a new
well drilled in McLennan County in the portion of the Trinity Aquifer that does not have
arsenic issues. New transmission pipelines required will be sized to transport the
capacity needed to meet the year 2040 average day water demand and will be
constructed as soon as possible. Booster pump stations, each containing a 100,000-
gallon ground storage tank, will also be needed to help transport the water through the
transmission system.

In the southern area, RMS WSC, M.S. WSC, Prairie Hill WSC, EOL WSC, Moore WS
and H&H WSC would be provided a 2040 average day demand of 1.0 MGD from the
City of Robinson RO WTP, which receives its water from the Brazos River. Arsenic
violators - RMS WSC, M.S. WSC, Prairie Hill WSC, EOL WSC, and Moore WS — would
receive their average day demand, while H&H WSC would get the remaining supply up
to 1.0 MGD. The City of Robinson WTP would be expanded by 2.0 MGD with 1.0 MGD
in capacity interest purchased by the project participants. An additional booster pump
station and ground storage tank (GST) would be constructed at the plant. New
transmission pipelines required will be sized to transport the capacity needed to meet
the year 2040 average day water demand and will be constructed as soon as possible.

. )
=
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Section 1 e Executive Summary

Booster pump stations, each containing a 100,000-gallon ground storage tank, will also
be needed to help transport the water through the transmission system.

= |ndividual Treatment for Arsenic Violators — There are nine project participants that
were evaluated for individual arsenic treatment at their existing wells. In this alternative,
Axtell WSC, Birome WSC, Prairie Hill WSC, EOL WSC, LTG WSC, M.S. WSC, City of
Mount Calm, Moore WS and RMS WSC were evaluated for two options, with the iron-
based adsorptive media treatment being considered the most cost effective. No new
water supply, transmission pipelines, or lift stations are required, as the construction for
the individual treatment units will take place at the existing well sites and each entity will
continue to use its existing distribution system and groundwater wells.

= New Surface Water Treatment Plant near Tehuacana Creek — In this alternative, a
new surface WTP will be constructed near Tehuacana Creek east of Waco to serve the
2040 average day demand for Axtell WSC, Birome WSC, Prairie Hill WSC, EOL WSC,
Moore WS, Pure WSC, LTG WSC, City of Mount Calm, M.S. WSC, RMS WSC, H&H
WSC, McLennan County WCID No. 2, Ross WSC, City of Mart, City of Marlin, Gholson
WSC and Chalk Bluff WSC. The new WTP would be sized for 5.4 MGD. This alternative
assumes that a new off-channel reservoir would be constructed near the WTP site at
the gravel pits east of Loop 340 (further investigation into the exact location and size of
the reservoir would need to be conducted if this alternative were chosen). A 20-inch raw
water pipeline from the reservoir to the proposed WTP would be approximately one mile
long. New transmission pipelines required will be sized to transport the capacity needed
to meet the year 2040 average day water demand and will be constructed as soon as
possible. Booster pump stations, each containing a 100,000-gallon ground storage tank,
will also be needed to help transport the water through the transmission system.

= Carrizo-Wilcox Aquifer Pipeline —In this alternative, wells will be drilled in the Carrizo-
Wilcox Aquifer to serve the water demands of project participants. The aquifer can
provide a maximum supply of 12,000 acre-ft/year, or 10.71 MGD. This alternative has
three options: 2040 max day demand for the entities and additional supply goes to the
City of Waco; 2040 average day demand for the entities (no supply for Waco); and 2040
max day demand for the entities (no supply for Waco). Each option is detailed below.

— Max Day Demand with Waco — The water supply from the Carrizo-Wilcox Aquifer
would be utilized first to serve the year 2040 max day water demands for Axtell
WSC, Birome WSC, Prairie Hill WSC, EOL WSC, Moore WS, Pure WSC, LTG
WSC, City of Mount Calm, M.S. WSC, RMS WSC, H&H WSC, McLennan County
WCID No. 2, Ross WSC, Gholson WSC, and Chalk Bluff WSC and the additional
supply will be provided to the City of Waco. Eight 1,000-GPM wells will be drilled
in the aquifer within Limestone County. New transmission pipelines required will
be sized to transport the capacity needed to meet these water demands and will
be constructed as soon as possible. Booster pump stations, each containing a
100,000-gallon ground storage tank, will also be needed to help transport the water
through the transmission system.

1-6 December 31, 2015 — FINAL REPORT @
SUSAN ROTH



Section 1 e Executive Summary

— Average Day Demand — The water supply from the Carrizo-Wilcox Aquifer will
provide the year 2040 average day water demands for Axtell WSC, Birome WSC,
Prairie Hill WSC, EOL WSC, Moore WS, Pure WSC, LTG WSC, City of Mount
Calm, M.S. WSC, RMS WSC, H&H WSC, McLennan County WCID No. 2, Ross
WSC, Gholson WSC, and Chalk Bluff WSC. Two 1,000-GPM wells will be drilled
in the aquifer within Limestone County. New transmission pipelines required will
be sized to transport the capacity needed to meet these water demands and will
be constructed as soon as possible. Booster pump stations, each containing a
100,000-gallon ground storage tank, will also be needed to help transport the water
through the transmission system.

— Max Day Demand — The water supply from the Carrizo-Wilcox Aquifer will provide
the year 2040 max day water demands for Axtell WSC, Birome WSC, Prairie Hill
WSC, EOL WSC, Moore WS, Pure WSC, LTG WSC, City of Mount Calm, M.S.
WSC, RMS WSC, H&H WSC, McLennan County WCID No. 2, Ross WSC,
Gholson WSC, and Chalk Bluff WSC. Five 1,000-GPM wells will be drilled in the
aquifer within Limestone County. New transmission pipelines required will be sized
to transport the capacity needed to meet these water demands and will be
constructed as soon as possible. Booster pump stations, each containing a
100,000-gallon ground storage tank, will also be needed to help transport the water
through the transmission system.

The economic and financial analysis is used as a way of comparing each alternative on an even
level, based on capital and operations and maintenance (O&M) costs. The analysis included
capital costs for new and expanded water treatment capacity, booster pump stations, and
transmission pipelines. Capital costs for this project were determined using the Unified Cost
Model (UCM) prepared by the TWDB for use in its Regional Water Planning efforts, where
applicable. Costs for the blending options do not include any additional disinfection protocols
that might be required for blending surface water and groundwater within the same system.

O&M costs were included from 2015 through 2040. An interest rate of 4.0 percent, an inflation
rate of 2.5 percent and a period of 2015 through 2040 were used. Based on the annual
expenditures and average annual water sold, a cost per 1,000 gallons was calculated for each
participant. Table 1-2 presents these results, while Table 1-3 shows the capital costs for each
alternative. Graphs showing a cost comparison of each alternative for each entity can be found
in Appendix D.
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Table 1-2: Cost Summary for All Alternatives ($ per 1,000 gallons)

Blending - Tehuacana Carrizo- Carrizo- Carrizo-
: Blending - 9 Individual Wilcox Max Wilcox Wilcox
Entity . McLennan Creek (New .
Robinson Count Treatment WTP) Day with Avg Day, Max Day,
Y Waco No Waco | No Waco
Axtell WSC $0.00 $3.84 $1.25 $5.48 $1.87 $4.33 $7.00
Birome WSC $0.00 $3.84 $2.00 $5.48 $1.87 $4.33 $7.00
Prairie Hill WSC $5.04 $0.00 $2.19 $5.48 $1.87 $4.33 $7.00
EOL WSC $5.04 $0.00 $1.44 $5.48 $1.87 $4.33 $7.00
Moore Water
System $5.04 $0.00 $2.29 $5.48 $1.87 $4.33 $7.00
Pure WSC $0.00 $3.84 $0.00 $5.48 $1.87 $4.33 $7.00
LTG WSC $0.00 $3.84 $2.34 $5.48 $1.87 $4.33 $7.00
gg?’n?f Mount $0.00 $3.84 $4.01 $5.48 $1.87 $4.33 $7.00
M.S. WSC $5.04 $0.00 $3.21 $5.48 $1.87 $4.33 $7.00
RMS WSC $5.04 $0.00 $0.89 $5.48 $1.87 $4.33 $7.00
H&H WSC $5.04 $0.00 $0.00 $5.48 $1.87 $4.33 $7.00
McLennan
County WCID $0.00 $0.00 $0.00 $5.48 $1.87 $4.33 $7.00
No. 2
Ross WSC $0.00 $0.00 $0.00 $5.48 $1.87 $4.33 $7.00
Gholson WSC $0.00 $0.00 $0.00 $5.48 $1.87 $4.33 $7.00
Chalk Bluft $0.00 $0.00 $0.00 $5.48 $1.87 $4.33 $7.00
City of Mart $0.00 $0.00 $0.00 $5.48 $0.00 $0.00 $0.00
City of Marlin $0.00 $0.00 $0.00 $5.48 $0.00 $0.00 $0.00

Table 1-3: Capital Cost Summary for All Alternatives

Alternative Capital Improvements ‘

Blending - Robinson $16,160,000
Blending - McLennan County $8,040,000
Individual Treatment
Axtell WSC $654,000
Birome WSC $654,000
Prairie Hill WSC $784,500
EOL WSC $1,084,500
LTG WSC $1,076,500
M.S. WSC $463,700
City of Mount Calm $463,700
Moore WS $463,700
RMS WSC $536,000
Tehuacana Creek (New WTP) $86,642,000
Carrizo-Wilcox Max Day with Waco $84,628,000
Carrizo-Wilcox Avg Day, No Waco $42,762,000
Carrizo-Wilcox Max Day , No Waco $69,256,000
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Section 1 e Executive Summary

The recommended alternative for FHLM is based on several factors: the overall economics
based on a present worth analysis, a financial analysis of the impact on the cost of water to
participating customers, the availability of groundwater and surface water, and the need for a
water supply below the arsenic MCL. The recommended facility plan is also based on an
implementation plan that allows the recommended plan to be permitted, constructed and
operational in a reasonable amount of time and a facility plan that has adequate operations,
management and governance.

For a true regional approach, the Roth Team recommends implementing the Carrizo-Wilcox
Regional Groundwater Project since it involves securing additional long-term water supplies
and diversifies the participants’ water portfolio in a cost-effective manner. The Carrizo-Wilcox
Regional Groundwater Project has two different approaches: one that includes only the project
participants, and one that includes a potential large water user. The proposed regional project
that includes only the project participants would involve constructing a pipeline from the Carrizo-
Wilcox Aquifer to serve the participants’ 2040 average day demands. The project that includes
other potential water users is proposed to meet the max day demands of the project participants
and the potential large water user would contract for the remaining supply available in
Limestone County. This alternative also affords the participants the opportunity to look for other
regional providers (such as City of Waco) or entities to become part of the regional facility,
thereby lowering the costs. Although the Cities of Mart and Marlin are currently exploring other
opportunities, they could also be included as part of this recommended alternative if interested.

This regional alternative allows for the most flexibility of participants, as well as the opportunity
for a phased construction approach; the facilities for the customers who have immediate needs
for arsenic removal would be constructed immediately and other participants can be phased in
as needed. This project would also address the DFC situation with the Trinity Aquifer by using
a different groundwater source. Additionally, with this alternative using a groundwater source,
the possible issues of blending surface water and groundwater would be avoided. The Carrizo-
Wilcox Regional Groundwater Project is the most cost-effective alternative for a majority of
participants (total capital and O&M cost approximately $1.87 per 1,000 gallons).

Individual Treatment provides the shortest development time period for entities under USEPA
enforcement for Arsenic violations (total cost ranges from $0.89 to $4.01 per 1,000 gallons);
however, this alternative does not address the needs of the region as a whole. The Arsenic
violators should pursue negotiating an Agreed Order with USEPA to implement the Carrizo-
Wilcox Regional Groundwater Project. Otherwise, these entities should pursue implementing
Individual Treatment or one of the Blending Alternatives as a solution to satisfy USEPA
requirements.
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Section 2.0

INTRODUCTION

A number of communities in the Central Texas and Waco area have been faced with challenging
water issues as a result of the extreme drought conditions. Planning for regional water distribution
and treatment facilities is especially important in order to provide a reliable and safe water supply,
system redundancy, as well as efficient sharing of resources. As a result, FHLM Water Supply
Corporation, in conjunction with 26 other entities, has undertaken this study to evaluate the
feasibility of developing a regional water infrastructure plan to serve existing and future
populations through 2040 in the study area identified within Falls, Hill, Limestone and McLennan
Counties. A complete list of the project participants is provided below:

=  Texas Water Development Board

= FHLM Water Supply Corporation (primary applicant)
= Falls County

= Hill County

= Limestone County

= McLennan County

= Brazos River Authority

= Southern Trinity Groundwater Conservation District
= City of Mart

= City of Marlin

= City of Mount Calm

= Axtell Water Supply Corporation

= Birome Water Supply Corporation

= Chalk Bluff Water Supply Corporation

=  EOL Water Supply Corporation

= Gholson Water Supply Corporation

= H&H Water Supply Corporation

= LTG Water Supply Corporation

= M.S. Water Supply Corporation

= McLennan County Water Control and Improvement District No. 2

= Prairie Hill Water Supply Corporation

‘@ December 31, 2015 — FINAL REPORT 2-1
SUSAN ROTH



Section 2 e Introduction

= Pure Water Supply Corporation
=  RMS Water Supply Corporation
= Ross Water Supply Corporation
= Moore Water System

= Cargill Meat Solutions

= Sanderson Farms

=  Heart of Texas Council of Governments

Although the City of Waco and Baylor University were not official project participants in the study,
representatives from both entities attended the public meetings and contributed beneficial
information. The City of Waco provided information about their wholesale water contracts and
water supply availability, and Baylor University (Geology Department, Dr. Joseph Yelderman)
provided water quality data from his recent groundwater research activities focusing on the
arsenic concentrations in the Trinity Aquifer.

Susan Roth Consulting, LLC and her team (‘Roth Team’), including CDM Smith Inc., identified
and evaluated several options for regional water transmission and treatment facilities in Falls, Hill,
Limestone and McLennan Counties; this report summarizes the findings of this evaluation.
Information regarding the study area, projected population and water demands, regional
distribution and treatment alternatives, cost estimates, and potential funding options are also
included in this study.

In 2001, the United States Environmental Protection Agency (USEPA) adopted a new standard
that reduced the Maximum Contaminant Level (MCL) for arsenic from 50 parts per billion (ppb) to
10 ppb. Water systems were given until January 23, 2006, to comply with the regulations. As a
result, a number of Public Water Systems (PWSs), located primarily east of the City of Waco,
were faced with compliance issues due to the naturally-occurring and elevated arsenic
concentrations in their groundwater supplies. In addition to the arsenic levels, there was also an
increasing concern about the declining ground water levels of the Trinity Aquifer, which is the
source of water for a number of these PWSs. To reduce the over-pumping of the aquifer in the
Waco area, the Texas Legislature in 2007 authorized McLennan County to create the Southern
Trinity Groundwater District. The new district has been effective at limiting the installation of new
wells for both residential and commercial use; however, the current removal rate of groundwater
from the aquifer continues to be greater than the recharge rate to the aquifer. The long-term
management of the Trinity Aquifer will require additional measures such as moving PWSs from
groundwater to surface water sources where practical.

In an effort to address arsenic compliance issues and the decreasing groundwater levels of the
Trinity Aquifer, the Texas Commission on Environmental Quality (TCEQ) — Drinking Water State
Revolving Fund Small Systems Assistance Program funded a study in 2010 for PWSs located
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east of Waco to identify and analyze alternatives in order to meet their compliance goals. A
majority the systems were located in McLennan County; however, a few of the systems were
located in the adjacent counties of Falls, Hill and Limestone Counties. The results of the study,
conducted by Parsons Infrastructure and Technology Group Inc. (‘Parsons’), developed a
conceptual option and framework of interconnecting each of the PWSs to the City of Waco water
distribution system. Following the study, the participants along with the other regulatory and
funding agencies (TCEQ, TWDB and USEPA) acknowledged that a regional solution should be
developed rather than each PWS trying to address the problems independently depending on the
availability of funding from local, state, and federal programs that support improvements to
drinking water sources.

Around the time period when the regulatory requirements changed for the MCL of arsenic, several
PWSs within Falls, Hill, Limestone and McLennan Counties formed the FHLM Water Supply
Corporation (FHLM WSC). This entity was created to collectively represent the small PWSs
located within Falls, Hill, Limestone, and McLennan Counties to address to address the elevated
arsenic levels, groundwater compliance issues, depletion of the Trinity Aquifer, and to exchange
information regarding treatment technology, operation and maintenance of the PWSs more
efficiently. Also, the primarily purpose of the FHLM WSC was to serve as a financing vehicle for
obtaining funding to implement a regional water solutions for the area.

As a result of the TCEQ Study, FHLM WSC submitted an application to the Texas Water
Development Board (TWDB) in December 2013 to request funding assistance to conduct a
regional water facility planning study for Falls, Hill, Limestone and McLennan Counties. TWDB
awarded FHLM WSC, as the primary applicant, the planning grant funding in March 2014.

The planning study provided the project participants the opportunity to adequately evaluate and
determine the following:

=  Feasibility of developing a regional water system to replace and/or supplement the
multiple systems currently in service;

= Investigate in more detail the water management strategies in the Region G Regional
Water Plan as they apply to the FHLM Counties;

=  Evaluate various options, including reuse and desalination of brackish groundwater, for
the FHLM Counties to address the arsenic compliance issue and the declining
groundwater levels of the Trinity Aquifer;

= Options to provide a cost-effective reliable water supply (raw and potable) to municipal
and private customers;

= Interconnections of existing water systems, where needed, to provide redundancy in
case of system failures; and,

= Options for smaller water systems that do not want to be in the ‘water business’ to
connect to a larger water system.
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The study area primarily includes McLennan County, as well as portions of adjacent areas in
Falls, Hill and Limestone Counties; a majority of the project participants are using groundwater
supplies. Reference the overview map in Figure 2-1 for a detailed summary of all water systems
included in the evaluation of this study; this map notes the water source, projected populations
(2040), and projected water demand (2040) for each of the project participants. The water CCN
(Certificate of Convenience and Necessity) boundaries of the project participants are also noted
on this figure.

Eight of the participating entities in the study are currently under USEPA enforcement due to
elevated arsenic concentrations exceeding the MCL in their groundwater supply. Water quality,
water reliability and reduction of over-pumping the Trinity Aquifer in the Waco area are the primary
issues in providing for a long-term water supply, particularly in this segment of the Brazos River
basin.

At the time of the project kick-off meeting for this study, the Brazos River Authority stated that all
water rights had been completely allocated in the Brazos River Basin. In addition, the City of Waco
stated during the project kick-off meeting and throughout the duration of this study that the City
did not have additional water supplies to sell at this time.

2-4 December 31, 2015 — FINAL REPORT ‘@
SUSAN ROTH



Bosque County il

Gholson WSC
2040 Population Projection: 3333
2040 Water Demand (MGD): 0.62
Water Source: Groundwater (Trinity)

\ —

Ellis County
S

&
Ross WSC R G,
2040 Population Projection: 2864

2040 Water Demand (MGD): .54
Water Source: Groundwater (Trinity)

LTG WSC
2040 Population Projection: 1802
2040 Water Demand (MGD): 0.25

McLennan Co WCID #2
2040 Population Projection: 1804
2040 Water Demand (MGD): 0.36

Water Source: Groundwater (Trinity)

Iy 3 Y
7 Chalk Bluff WSC
o 2040 Population Projection: 5460
;% 2040 Water Demand (MGD): 1.01
Ff' Water Source: Groundwater (Trinity)
;e(.‘ ";(‘
] a4 Pure WSC
SR ,' -4 2040 Population Projection: 725
/‘936;\\ H 2040 Water Demand (MGD): 0.09
¥ \S: ";/,,(~ st Water Source: Groundwater (Trinity)
3 Er —— >
: Yo wg In 7
i o~ Moore WS
H 2040 Population Projection: 253
/ /75“ 2040 Water Demand (MGD): 0.09
/ “¥| Water Source: Groundwater (Trinity)
[McLennan \ b,
4
2P » County EOL WSC
; v 2040 Population Projection: 2126
;/’, ,J(, 2040 Water Demand (MGD): 0.51
> °°‘7v Water Source: Groundwater (Trinity)
4 ~ 5 \_ /
/ y (
S H&HWSC
& Tq,. 2040 Population Projection: 1929
— - 5
v T 2040 Water Demand (MGD): 0.53
Water Source: Groundwater (Trinity)

\.

Water Source: Groundwater (Trinity)
o7
< x)/oh “
Birome WSC
2040 Population Projection: 1806

2040 Water Demand (MGD): 0.39
Water Source: Groundwater (Trinity)

11§
City of Mount Calm
2040 Population Projection: 350
2040 Water Demand (MGD): 0.06
Water Source: Groundwater (Trinity)
U

N

Navarro
County

Axtell WSC
2040 Population Projection: 1876
2040 Water Demand (MGD): 0.47
Water Source: Groundwater (Trinity)

/A

~Ooy.

Prairie Hill WSC
2040 Population Projection: 2084
2040 Water Demand (MGD): 0.48
Water Source: Groundwater (Trinity)

X
s

J/

RMS WSC
2040 Population Projection: 1542
2040 Water Demand (MGD): 0.34
Water Source: Groundwater (Trinity)

! >
il v

City of Mart 3 ’f's,,,.
2040 Population Projection: 2991 /
2040 Water Demand (MGD): 1.03
Water Source: Groundwater (Trinity),
Surface Water (Lake Mart)

=——

S O”°

Ms WsC
2040 Population Projection: 701
2040 Water Demand (MGD): 0.07

Water Source: Groundwater (Trinity) - ,.r‘"'/ﬂ
City of Marlin
2040 Population Projection: 6726
Bell Count y 2040 Water Demand (MGD): 1.65 '
Water Source: Surface Water (Marlin 6’77)» >
Old and New Lakes, BRA) J/ Ty, =
\ / 4 Zz

i \ A 2

W \ Lime sitone «C o nty

i ! > o

| Falls County e, 0%, 2

3] \ g"[;

§to
iy s@b(/d ;,'I ;1/ l
A JEARANEN NAH M | 9 > \ e
Leon C
Milam County )
o Robertson County S
¢_\>
)
0 2.5 5 10 15 (_—
- | Miles 7
!

Legend

FHLM County Boundary
Area CCN Facilities
Area CCNs

TWDB-FHLM Regional
Water Facility Study

Figure 2-1
Overview of

Participating Entities

SUSAN ROTH

water and wastewater consulting

Ahith



HINSONME
Text Box
Figure 2-1

gomezjm
Rectangle





Section 2 e Introduction

The scope of work for this study involved evaluating the feasibility of developing regional water
distribution and treatment facilities to serve existing and future development in Falls, Hill,
Limestone and McLennan Counties. The following items were included in the study from an
engineering standpoint, as well as to satisfy the requirements of the TWDB grant program:

Population and Water Demand Projections — Population and growth projections,
number of existing water connections, utility development agreements and additional
water system information were collected from each of the entities. This data was used to
develop population and water demand projections for each entity in five year increments
through year 2040.

Regional Distribution Alternatives — Options were developed for connecting existing
water systems participating in the study into an overall regional water distribution system.

Regional Water Treatment Alternatives — Various options were developed that included
expanding existing infrastructure, as well as constructing new regional infrastructure to
serve the study area. A desktop water quality analysis was conducted for entities needing
additional water supplies for blending in order to reduce the concentration of arsenic in
their groundwater supplies.

Implementation Schedule — An implementation plan was developed for the phased
construction of regional distribution and treatment facilities for the study area through
2040. This plan takes into consideration the existing distribution and treatment capacities,
water quality issues, future developments, anticipated growth and cost-effectiveness.

Cost Estimates and Recommendations — An economic analysis including the capital
and O&M costs for each identified entity for the various options was performed. The capital
and O&M costs for the final regional distribution and treatment system alternatives were
combined and converted to present worth.

Funding Options — Potential funding sources and traditional financing programs for the
construction of various options of the FHLM Regional Water Systems were explored.

Water Conservation and Drought Contingency Plans — TWDB requires project
participants receiving grant funding through the Regional Water and Wastewater Facilities
Planning Grant Program to prepare and implement water conservation and drought
contingency plans. Copies of both of these plans from each of the project participants are
included in Appendix A.

Information about each of the items listed in the scope of work is detailed in the following sections
of the report.
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Section 3.0

DESCRIPTION OF STUDY AREA

The study area for this regional water facility master plan is primarily McLennan County in addition
to portions of Falls, Hill and Limestone Counties. McLennan County had a 2010 population of
234,906; this population is a 21,389 increase over the 2000 population. The projections for future
growth that are discussed in Section 4 indicate that the population in all four counties will continue
to grow. The remainder of this section of the report presents basic information along with sources
of water for the study area.

3.1 PHYSICAL ASPECTS

Falls, Hill, Limestone and McLennan Counties are located in the Region G regional planning area.
McLennan County is located in east Central Texas, bordered by Hill, Limestone, Falls, Bell,
Coryell, and Bosque Counties. The City of Waco, the county seat, is located on the Brazos River
at the intersection of Interstate Highway 35 and U.S Highway 84. The county's mineral resources
include limestone, sand, gravel, oil, and gas.

In Falls County, the City of Marlin is the largest town and the county seat, located approximately
24 miles south of Waco. Falls County covers 765 square miles in the Blackland Prairie region.
The gently rolling terrain consists of broad flatlands, with elevations ranging from 300 to 500 feet,
and the Brazos River bisects the county. The main natural resource is the land, but there are a
few oil and gas wells.

Hill County is located in north Central Texas. Hillsboro, the county seat and largest city within the
county, is located at the junction of Interstate Highway 35 East and West, about fifty-five miles
south of Fort Worth and 35 miles north of the City of Waco. Hill County comprises 1,012 square
miles within the Blackland Prairie, Grand Prairie, and Eastern Cross Timbers regions. The county
topography includes level plains and gently rolling hills at an elevation varying between 400 and
900 feet above sea level. Cotton, grain sorghum, and corn are the primary crops of the region
and provide stability to the area economy.

Limestone County is located in Central Texas about thirty miles east of the City of Waco. The
City of Mexia, the largest community in the county, is located approximately eighty miles south of
Dallas; the City of Groesbeck is the county seat. The county comprises 931 square miles, primarily
in the Blackland Prairies region. The natural resources of the county are clays, including kaolin
and ceramic clays, limestone, industrial sand, glauconite, lignite coal, oil, and gas.

Other physical aspects discussed in the following sections include both hydrology and geology of
the study area.
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3.1.1 Hydrology

There are several lakes, river, and streams located in Falls, Hill, Limestone and McLennan
Counties. The primary hydrologic feature is the Brazos River, which is located in the Brazos Basin.
Brazos Basin is the second largest river basin by area within Texas. The Brazos River flows from
the confluence of its Salt and Double Mountain forks in Stonewall County to the Gulf of Mexico. It
is the state's third longest river and has the largest average annual flow volume of any river in the
state.

McLennan County lies entirely within the Brazos River basin and is drained primarily by the South
and Middle Bosque rivers in the west and by the Tehuacana and Aquilla creeks in the east; the
Brazos River crosses the county from northwest to southeast. The average rainfall in McLennan
County is approximately 33 inches per year.

In Hill County, the Nolan River, Mustang Creek, and Whiterock Creek drain into the Brazos River,
which forms the county's western border. Streams in the eastern and northern parts of the county,
such as Richland, Ash, and Bynum Creeks, empty into the Trinity River basin. Flood controls and
water supplies for the county are provided by Lake Whitney in the west, Lake Navarro Mills in the
southeast, and Lake Aquilla in the southwest. The average rainfall in Hill County is approximately
36 inches per year.

Limestone County, located on the divide between the Brazos and Trinity Rivers, is drained and
divided by the Navasota River and its tributaries. Reservoirs located in Limestone include Lake
Mexia, Springfield Lake, and Lake Limestone. The average rainfall in Limestone County is 38
inches per year.

3.1.2 Geology

The study area includes two major aquifers (Carrizo-Wilcox and Trinity) and two minor aquifers
(Brazos River Alluvium and Woodbine). Situated partially in the Grand Prairie and partially in the
Blackland Prairie, McLennan County comprises 1,031 square miles of flat to rolling terrain at
elevations ranging from 400 to 850 feet above sea level. The land in the western section of the
county has varied terrain surfaced by shallow, stony soils that support mountain cedar and oak.
The eastern section is generally low rolling to flat, with black, waxy soils made up of clay and sand
loams that support mesquite, scrub brush, and grasses. The county is bisected from southwest
to northeast by the Balcones Fault, and the rolling prairie along the fault line is broken by locally
steep slopes.

Aquifers of the Cretaceous age in North-Central Texas consist of three main sandy units of the
Trinity Group, which also includes the Woodbine aquifer. They are the Hosston Sand, the Hensell
Sand, and the Paluxy formation. The former two are often grouped with other units into the Travis
Peak/Twin Mountains formation. The participants’ wells located in Limestone County are
completed in the Twin Mountain formation. In general, arsenic concentrations in the Trinity aquifer
are low and most samples are below the arsenic MCL of 10 ppb. Groundwater wells having
arsenic concentrations greater than 10 ppb are typically found in the eastern part of the aquifer in
McLennan and Falls Counties.
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Subsurface deposits of Hill and McLennan counties are mostly of the Cretaceous age (Klemt, et
al. 1975; Baker, et al. 1990; R.W. Harden & Associates, Inc (RWHA) 2004) and overly a Paleozoic
basement located at a depth of about 800 feet in northern Hill County to more than 3,000 feet in
eastern McLennan County marking the complex transition to the deeper East Texas Basin and
its thick sediment accumulation. The base of the Cretaceous sediments consists of a basal
conglomerate grading into sandy material (Hosston Sand) overlain by mostly calcareous rock.

The Travis Peak / Twin Mountains formation is overlain by the thick accumulation of the Glen
Rose formation, itself overlain by the Paluxy Sand. All previously described sediments make up
the Trinity Group. The Woodbine Sand is separated from the top of the Trinity Group (Paluxy
formation) by mostly calcareous accumulations of the Fredericksburg and Wachita Groups
(including the Edwards Limestone and the Del Rio Clay) that top the Lower Cretaceous. The
Woodbine Sand is the first unit of the Upper Cretaceous. The Austin Chalk and other Cretaceous
formations of the Taylor Group overlie the Woodbine Sand. The Nacatoch Sand of the Navarro
Group forms the last sandy unit of Cretaceous age. It crops out a few miles east of McLennan
and Hill Counties. In both McLennan and Hill Counties, the outcropping formations run from the
Edwards Limestone on the western edges of the counties to the base of the Navarro Group on
the eastern edges. Both counties are intersected by north-trending faults that impact the
distribution of groundwater quality.

Major water-bearing formations are those of the Travis Peak / Twin Mountain formations and, to
a lesser degree, the Paluxy formation (all from the Trinity Group) grouped under the umbrella of
the Trinity aquifer (RWHA 2004) and the Woodbine formation (Woodbine Group) (Baker, et al.
1990). The Trinity aquifer is confined because the formations crop out farther west and in a
Woodbine aquifer with an unconfined section in the outcrop area and a confined section further
downdip. The thickness of the Hosston Sand ranges from 100 feet in western Hill County to more
than 700 feet at the extreme eastern corner of McLennan County. The average thickness in the
study area can be estimated at 250 feet (RWHA 2004, Figure 4.15). Depth to the base of the unit
varies from approximately 1,000 to 3,500 feet. Thickness of the Hensell Sand ranges from 50 to
100 feet while those of the Paluxy formation range from 0 to 100 feet. The Paluxy formation does
not currently extend south of McLennan County. The depth to the base of the Paluxy formation
varies from 500 to 2,500 feet (RWHA 2004, Figure 4.8). The Woodbine formation is approximately
150 feet thick in Hill County.

Infrastructure and water supply go hand in hand when developing a regional water facility plan.
However, based on the TWDB planning grant requirements, this study focuses on evaluating
regional infrastructure alternatives and utilizes water supply information provided in the 2011
TWDB Region G Water Plan; the scope of this study does not focus on identifying new sources
of water supplies to serve the area. Through TWDB’s on-going regional water planning efforts,
sources of water supply and water strategies are identified in the plans developed for each
planning region. This section highlights information regarding existing water supply resources
within the study area.
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Section 3 e Description of Study Area

3.2.1  Surface Water Resources

The primary surface water sources in the study area are the Brazos River and its tributaries. Lake
Waco is located about two miles west of Waco in McLennan County, on the Bosque River, a
tributary of the Brazos River. The lake is owned by the U.S. Government and operated by the
U.S. Army Corps of Engineers for purposes of municipal, industrial water supply, flood control,
conservation and recreation. The water rights are allocated to the City of Waco and the Brazos
River Authority.

Other sources of surface water are Lake Aquilla, Lake Whitney, Lake Limestone and other
existing and proposed reservoirs. Lake Aquilla is located approximately twenty-three miles north
of Waco in Hill County, on Aquilla Creek and Hackberry Creek, tributaries of the Brazos River.
Lake Whitney and Whitney Dam are located on the boundary line of Hill County and Bosque
County on the Brazos River main stem. Lake Limestone is located mainly in Limestone County
on the Navasota River, a tributary of the Brazos River; the Brazos River Authority owns and
operates the lake facility for water supply and recreational purposes.

Some of the existing surface water supplies being used in the study area include Lake Waco by
the City of Waco and its wholesale customers, the Brazos River by the City of Robinson, Lake
Marlin by the City of Marlin and New Lake Mart by the City of Mart. Both Lake Marlin and New
Lake Mart are privately owned by their respective cities; these reservoirs are not operated by the
U.S. Army Corps of Engineers under contract with the Brazos River Authority for water supply,
flood control, and recreation purposes.

Another surface water supply in the study area is Tradinghouse Creek Reservoir. This reservoir
is located about nine miles east of Waco in McLennan County, on Tradinghouse Creek, a tributary
of Tehuacana Creek which is a tributary to the Brazos River. The reservoir is currently owned and
operated by Luminant for industrial (cooling and condensing for electric generating plant) and
recreational purposes. Based on the Brazos River Authority’s guidelines, Luminant is allowed to
pump water from the Brazos River in the event when the water level of the reservoir is too low to
operate.

3.2.2 Groundwater Resources

Groundwater resources play an important role in the overall evaluation of water resources and
alternatives to diversify an entity’s water supply portfolio. Two of the four counties in the study
area, Hill and McLennan Counties, have groundwater conservation districts that regulate the
withdrawal and use of groundwater resources within their respective counties based on their
adopted groundwater management plans. In Falls and Limestone Counties, groundwater
conservation districts have not been created at this time.

The Southern Trinity Groundwater Conservation District (STGCD) was formed in 2007 to protect
the underground water resources for the citizens of McLennan County. Small irrigation wells and
domestic wells located in McLennan County are considered exempt wells and are registered with
STGCD. All other wells are considered non-exempt and must obtain a permit. Permitted wells
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with STGCD are required to report their annual usage and pay a fixed cost per 1,000 gallons
used; however, registered wells do not have this requirement.

The Prairielands Groundwater Conservation District (PGCD) was created in 2009 with a directive
to conserve, protect and enhance the groundwater resources of Ellis, Johnson, Hill and Somervell
Counties. PGCD does not have a well permitting system in place at this time. Rather, they register
all exempt and non-exempt wells drilled after April 1, 2011. All non-exempt wells drilled prior to
April 1, 2011 had to register with the District but historic exempt wells did not need to register with
the District, although they were encouraged to do so. The PGCD charges a cost per 1,000 gallons
to non-exempt wells.

The FHLM study area is located in Groundwater Management Area 8 (GMA-8), and TCEQ has
designated a large area over the Trinity Aquifer from the Red River to Central Texas as a Priority
Groundwater Management Area (PGMA) due to the critical groundwater declines facing the area.
The preferred state of an aquifer over the ensuing 50 years is called the desired future condition.
Based on GMA-8 Desired Future Conditions (DFC), the water levels in the Trinity Aquifer will drop
over 500 feet by 2050 (approximately 10 feet per year).

The modeled available groundwater (MAG) is the amount of groundwater pumping that will
achieve the desired future conditions. The MAG is an annual rate used for issuing permits and is
included in the regional water plans as the groundwater availability. Based on the 2011 TWDB
Region G Water Plan, McLennan County has a MAG of 35,717 acre-feet per year of groundwater
available. Since only 1,600 acre-feet per year of the MAG remains for McLennan County, the
STCGD is only permitting new wells on a case-by-case basis. Population projections show that
groundwater usage, without alternatives, will continue to increase well beyond the MAG.

Major aquifers are defined by TWDB as aquifers that are capable of producing yields greater than
500 gallons per minute to wells or that produce groundwater over a large area. Minor aquifers are
defined by TWDB as aquifers that may be capable of producing only limited yields (less than 100
gallons per minute) to wells or that produce groundwater over a limited area. The following major
and minor aquifers are located within the study area (reference Figure 3-1).

= Trinity Aquifer (major)
= Carrizo-Wilcox Aquifer (major)
= Brazos River Alluvium Aquifer (minor)

=  Woodbine Aquifer (minor)

3.2.2.1 Major Agquifers

Two major aquifers have been identified in the study area: the Trinity and the Carrizo-Wilcox
Aquifers. The Trinity Aquifer extends across much of the central and northeastern part of the
state, including the FHLM Counties. The Trinity Aquifer is composed of three subdivisions; the
Upper Trinity; the Middle Trinity and the Lower Trinity aquifers. The Upper Trinity aquifer is
composed of the Paluxy Sand and Glen Rose Formation; the Middle Trinity aquifer is composed
of the Hensell Sand and Cow Creek Limestone; and the Lower Trinity aquifer is composed of the
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Sligo Limestone and Hosston Sand. The study area is primarily in the subsurface area of the
Trinity and has limited outcrops in the FHLM Counties. The availability of groundwater from the
Trinity aquifer is based on the management of aquifer pumping to maintain the resulting draw
down within acceptable limits.

The second major aquifer is the Carrizo-Wilcox Aquifer, with the outcrop located in the southeast
portion of Falls and Limestone Counties. The Carrizo-Wilcox Aquifer is a major aquifer extending
from the Louisiana border to the border of Mexico in a wide band adjacent to and northwest of
the Gulf Coast Aquifer. It consists of the Wilcox Group and the overlying Carrizo Formation of the
Claiborne Group. The aquifer is primarily composed of sand locally interbedded with gravel, silt,
clay, and lignite. Although the Carrizo-Wilcox Aquifer reaches 3,000 feet in thickness, the
freshwater saturated thickness of the sands averages 670 feet. The groundwater is generally
fresh and typically contains less than 500 milligrams per liter of total dissolved solids in the
outcrop, whereas softer groundwater with total dissolved solids of more than 1,000 milligrams per
liter occurs in the subsurface. The 2011 TWDB Region G Water Plan shows that the Carrizo-
Wilcox Aquifer has a groundwater availability estimate of 12,178 acre-feet per year in Limestone
County.

3.2.2.2 Minor Aquifers

Additional groundwater sources that are also important to the FHLM Counties are two minor
aquifers in the area, which include the Brazos River Alluvium and the Woodbine Aquifers. The
Brazos River Alluvium Aquifer is a minor aquifer found along the Brazos River in Falls, Hill and
McLennan Counties. The aquifer is approximately 7 miles wide and extends from southern
Bosque County to eastern Fort Bend County. Groundwater is contained in alluvial floodplain and
terrace deposits. The quality of the water in the aquifer is very hard and fresh to slightly saline,
generally containing less than 1,000 milligrams per liter of total dissolved solids but ranging to as
much as 3,000 milligrams per liter in some wells. The aquifer is under water table conditions in
most places and is used primarily for irrigation. The majority of the wells typically yield from 250
to 500 gallons per minute; however, some wells can yield as much as 1,000 gallons per minute.
New wells in the Brazos River Alluvium can be permitted (exempt) by STGCD; reports show
groundwater availability estimates ranging from approximately 12,000 to 18,000 acre-feet per
year for McLennan County.
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Section 3 e Description of Study Area

The Woodbine Aquifer is a minor aquifer located in Hill and McLennan Counties. The aquifer
overlies the Trinity Aquifer and consists of sandstone interbedded with shale and clay that form
three distinct water-bearing zones. The Woodbine Aquifer reaches 600 feet in thickness in
subsurface areas, and freshwater saturated thickness averages about 160 feet. In general, water
to a depth of 1,500 feet is fresh, containing less than 1,000 milligrams per liter of total dissolved
solids. Water at depths below 1,500 feet is slightly to moderately saline, containing from 1,000 to
4,000 milligrams per liter of total dissolved solids. The aquifer provides water for municipal,
industrial, domestic, livestock, and small irrigation supplies. The 2011 TWDB Region G Water
Plan shows that the Woodbine Aquifer has a groundwater availability estimate of approximately
2,261 acre-feet per year in Hill County.

The participants in the study area primarily obtain their water supplies from the Trinity Aquifer. In
eastern McLennan County, wells that tap the Trinity Aquifer are quite deep and there is naturally
occurring arsenic in the groundwater. For several participants, the concentration in their
groundwater is greater than the Maximum Contaminant Level (MCL) for arsenic. Furthermore, the
DFC for the Trinity Aquifer in eastern McLennan County shows a water level drop of over 500 feet
over the next 50 years. For many of the well owners, this drop is water level will require at a
minimum resetting of the pumps and an increase of motor horsepower and electrical service. For
some well owners, it may require deepening the well casing or going to a smaller pump that will
fit in the well casing at the depth of the water. This section discusses the available water supplies
in the study area and how they could be utilized to meet the participant’s water needs.

3.3.1 Groundwater

Groundwater supplies in addition to the Trinity Aquifer consist of the Carrizo-Wilcox Aquifer (major
aquifer) in southeastern Falls and Limestone Counties and the Brazos Alluvium Aquifer (minor
aquifer) in McLennan, Falls and Hill Counties and the Woodbine Aquifer (minor aquifer) in Hill and
McLennan Counties. Consideration was given to each of these water supplies. The possibility of
using these aquifers was presented in the initial screening of alternatives public meeting.

The concern of the participants regarding the Brazos Alluvium was the availability to the
participants and the water quality, which can be slightly saline. The Woodbine Aquifer was not
discussed in great detail because of the proximity to the participants; the aquifer is located in the
Prairielands Groundwater Conservation District and the MAG for this aquifer in Hill County is
already exceeded. The participants were interested in the water available from the Carrizo-Wilcox
Aquifer in Limestone County. According to the Groundwater Availability Model, there is
approximately 12,000 ac-ft/yr available from the Carrizo-Wilcox Aquifer in Limestone County and
only a portion of that modeled available groundwater is currently being utilized. As stated above,
the water quality in the Carrizo-Wilcox Aquifer is generally good and the wells can yield significant
guantities of water.
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3.3.2 Surface Water

There are several surface water sources that are potentially available as water supplies in the
study area. The study area is completely in the Brazos River basin and the surface water supplies
are either from the Brazos River or its tributaries. At the time of the preparation of this facility plan,
the Brazos River Authority’s system wide permit has not been approved. If approved by the TCEQ,
the system wide permit may make surface water available for contract sales to the study
participants. Surface water options discussed in subsequent sections are contingent upon the
system wide permit being approved. Some of the existing surface water supplies being used in
the study area include Lake Waco by the City of Waco and its wholesale customers, the Brazos
River by the City of Robinson, Lake Marlin by the City of Marlin and New Lake Mart by the City of
Mart. Another surface water supply in the study area is Tradinghouse Creek Reservoir. This
supply from this reservoir is currently allocated as steam-electric to meet the cooling needs of
power plants. Early in the study, contact was made with the owner of the reservoir to discuss the
availability of water supply. Upon initial contact, there appeared to be available surface water that
could be contracted. As the study progressed, however, the owner of the reservoir entered
bankruptcy and the availability of surface water from that reservoir was no longer considered a
viable option for this study. Proposed surface water supplies include Brushy Creek Reservoir
which would be an additional supply for the City of Marlin.

As mentioned above, this facility plan is not scoped to investigate supplies but is to rely on the
supplies reported in the TWDB 2011 Region G Water Plan. As such, the supply from Lake Marlin
and New Lake Mart are not considered because according to the TWDB 2011 Region G Water
Plan, these reservoirs are not adequate to meet the needs of their owning community. Likewise,
Brushy Creek Reservoir which is sponsored by the City of Marlin only firms up the future water
supply needs of the City of Marlin. In previous studies of options to provide supplemental or
replacement water for the systems that are violating the arsenic MCL, water from the City of Waco
was considered. At the start of this study, the City of Waco stated that surface water would not be
available at this time.

In addition, wastewater reuse was evaluated as an additional water supply source for blending
purposes for the arsenic violators. However, a majority of the project participants, including all of
the water supply corporations and City of Mount Calm, use individual septic systems. The Cities
of Mart and Marlin each have a centralized wastewater treatment system; however, the limited
amount of effluent available and location of the treatment facilities in relation to the other project
participants cause reuse to not be a viable alternative for the study.

Since the drought of 2011 and the senior calls for surface water in the Brazos River basin, the
City of Waco has become concerned that it may not have sufficient supply to meet demands
beyond their demands and what is currently contracted with their wholesale customers. It is
possible that the City of Waco would have surface water to sell to the study participants if their
reclaimed water program progresses to the point that the use of reclaimed water by industrial
customers frees up surface water to sell to the study participants. This may be a long term
program to implement the reclaimed water system and the accompanying availability of surface
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water. This may not fit within the timeframe needed for the study participants to address their
arsenic issues.
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GROWTH PROJECTIONS

The population in the study area has increased steadily over the past 10 years and is projected
to continue to increase over the next 30 years. In order to accurately capture the population
growth of the study area, the following information was collected from each participant:

= Current population and growth projections;

= Number of existing water connections;

=  Water system information;

= Utility development agreements for planned developments; and

= Build-out schedules and conceptual plans of planned developments.

During the project kick-off meeting, a data request handout was provided to the project
participants to collect detailed information about their service area and water system in order to
initiate the engineering analysis. As part of their in-kind service contributions, project
participants provided their existing population (2010 Census and 2014), average annual growth
rate including supporting data, and information on any large developments planned for their
area or its vicinity. Project participants also provided population projection data prepared by or
for their entity.

In addition, individual discussions were held with the two industrial project participants to obtain
system and water demand information. Separate discussions were also held with the Southern
Trinity Groundwater Conservation District to obtain groundwater usage data for McLennan
County.

This information, along with population and growth projection data obtained from the 2010 U.S.
Census Bureau, TWDB 2011 Region G Water Plan, Texas State Data Center (TSDC), Rice
University — Hobby Center for the Study of Texas, and the Texas Transportation Institute for
Heart of Texas Council of Governments (HOTCOG) was used to develop population projections
for each entity in five year increments through a 2040 planning horizon. Table 4-1 summarizes
the population and growth projections from the sources cited above; this data was used for
comparison purposes.

In Figures 4-1 through 4-4, targeted areas for population growth identified by the U.S. Census
data forecast for the FHLM Counties are shown below. The area representing the highest
population density in 2010 is highlighted in bright red in Figure 4-1. In Figures 4-2 and 4-3, the
greatest amount of change in population density from 2010 to 2020 is represented by the
yellowish-green shaded area (Hill County) and then shown with a sage green area (Falls
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County) for the greatest population change from 2010 to 2030. The population change from
2010 to 2040 in Figure 4-4 is not very substantial. The population density shown in these figures
was used for information purposes only as a visual representation for the participants during

the

project meetings.

Table 4-1: FHLM Counties — Population & Growth Projections

Reference

Annual Growth

Projection
FALLS COUNTY
2010 U.S. Census Bureau 17,866
TWDB 2011 Region G Water Plan 19,600 23,350 0.59%
Texas State Data Center* 17,866 18,953 0.20%
HILL COUNTY
2010 U.S. Census Bureau 35,089
TWDB 2011 Region G Water Plan 33,416 38,407 0.47%
Texas State Data Center* 35,089 41,786 0.58%
LIMESTONE COUNTY
2010 U.S. Census Bureau 23,386
TWDB 2011 Region G Water Plan 23,322 26,505 0.43%
Texas State Data Center* 23,386 27,792 0.58%
MCLENNAN COUNTY
2010 U.S. Census Bureau 234,906
TWDB 2011 Region G Water Plan 231,882 282,177 0.66%
Texas State Data Center* 234,906 289,707 0.70%

* Population projections represent 0.5 Migration Scenario
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Figure 4-4: FHLM Counties — Change in Population Density (2010-2040)

Based on the information collected at the beginning of the study, population projections were
developed for each entity; these projections were based on the 2010 U.S. Census Bureau
figures, each entity’s population and growth rate data, and/or growth rates outlined in the TWDB
2011 Region G Water Plan. Table 4-2 summarizes population projections in five year
increments from 2010 through 2040 for the participating cities and water supply corporations
located in the study area. These population projections were calculated by multiplying the 2010
U.S. Census population values by the average annual growth rates provided by the participants
during the initial data collection exercise and then projected through the 30-year planning period
based on the available service area for ultimate buildout. Reference Appendix B for a complete
summary of population projections for the project participants.
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Table 4-2: Population Projections — Project Participant Data

Population Projections

Entity

2010 2015 2020 2025 2030 2035 2040
City of Mart 2426 2512 2601 2694 2789 2888 2991
City of Marlin 5967 6087 6210 6335 6463 6593 6726
City of Mount Calm 320 325 330 335 340 345 350
Axtell WSC 1513 1574 1634 1695 1755 1816 1876
Birome WSC 1506 1556 1606 1656 1706 1756 1806
Chalk Bluff WSC 3432 3660 3960 4335 4710 5085 5460
EOL WSC 1625 1699 1777 1858 1944 2033 2126
Gholson WSC 2985 3033 3093 3153 3213 3273 3333
H&H WSC 1431 1504 1581 1661 1746 1835 1929
LTG WSC 1396 1466 1533 1601 1668 1735 1802
Moore Water System 246 247 248 250 251 252 253
M.S. WSC 681 684 687 691 694 697 701
McLennan Co WCID 2 1751 1760 1769 1778 1787 1795 1804
Prairie Hill WSC 1794 1840 1886 1934 1982 2032 2084
Pure WSC 707 707 711 715 718 722 725
RMS WSC 960 1039 1124 1217 1317 1425 1542
Ross WSC 2144 2250 2361 2478 2601 2729 2864
TOTAL 30,885 31,944 33,113 34,384 35,683 37,012 38,373

Figure 4-5 represents a comparison of data sources for the annual growth rate projections for
the seventeen patrticipating cities, water supply corporations and water systems located in the
study area; projections for the MUDs, WUGSs, and ‘County Other’ are not included in the figure.
The TSDC projections use a complex model that follows population cohorts as they age and
adds and subtracts from the population by modeling the demographic processes of birth, death,
and migration. Based on the latest estimates from the U.S. Census, the 0.5 Migration Scenario
represents a conservative estimate for the study area. The annual growth rate projection over
the entire study period is 0.7 percent for both the TSDC data (0.5 Migration Scenario) and the
project participant data. This similar data trend verifies the methodology used and that the
projections are reasonable.
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Figure 4-5: Comparison of TSDC, Entity and TWDB Annual Growth Rates

Since each entity was able to justify the increase or decrease in population data and average
annual growth rate for their area, this data was used instead of the TWDB data to size the
proposed regional water infrastructure. This methodology, used by the project team, was
approved by TWDB staff on March 31, 2015. The population projections for each of the entities
were used to calculate water demands for the study area.

4.2 PLANNING AND DESIGN CRITERIA

Primary design criteria used for planning and evaluating water supply systems are listed below,
along with a description of how these criteria are used in the sizing of the various water system
components:

= Average vearly water demand: Used for estimating long-term surface water and
groundwater withdrawal rates and for estimating yearly operational costs.

= Maximum daily demand: Used for sizing wells, raw water intakes, treatment plants, and
major transmission mains (for example, between treatment plants and storage facilities).

= Peak hour demand: Used for sizing pumps and hydro-pneumatic tanks that supply
water directly into the distribution system, and for distribution piping. Peak hour demands
are also involved in sizing elevated water storage tanks.

= Minimum and maximum pressures: Dictate the elevations of elevated storage tanks,
pipe sizing, service areas for each elevated or hydro-pneumatic tank, and pumping
heads.

= Minimum water storage requirements: Used to size clearwells, ground storage tanks
and elevated tanks.
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As presented below, not all of the above criteria is applicable when planning a regional water
system as most apply only or primarily to the planning of the local storage and distribution
system. This is especially true if the regional system primarily provides wholesale treated water
to the participating entities.

The Texas Commission on Environmental Quality (TCEQ) has established minimum values for
most of the criteria listed above and 30 TAC 290 Subchapter D requires that a system be
designed to meet the minimum criteria or better, unless the system can provide data that their
water usage is consistently lower than the TCEQ minimum criteria.

4.2.1 Average Yearly Water Demand

The average yearly water demand is used to determine the long-term water needs of a
community. This demand is used as a basis for acquiring surface water contracts, or
determining long-term impacts on an aquifer. Average yearly demands are seldom used for
sizing the infrastructure of a water system but they are used for estimating yearly operational
costs, such as the cost of chemicals, energy, and solids hauling and disposal.

4.2.2 Maximum Day Water Demand

The maximum day water demand is the most important criteria in an infrastructure planning
study since it is used to determine the required capacities of wells, intakes, water treatment
plants, transmission mains, and most of the pumping stations found in a regional water system.
The TCEQ minimum design standard is 0.6 GPM per connection for maximum day water
demands.

This design standard was used to size the infrastructure in each of the alternatives considered
in this study. Although a few of the participants have experienced maximum day demands
greater than 0.6 GPM per connection, these will not have a significant impact on the overall
sizing of the regional facilities for each alternative. If a regional system is implemented, the
demands specific to each part of the regional system will need to be used in the final engineering
design.

4.2.3 Peak Hour Demand

Peak hour demands dictate the sizing and layout of the distribution network within a water
system and the sizing pumps and hydro-pneumatic tanks that supply water directly into a
distribution system. Peak hour demands are also involved in sizing both ground and elevated
storage tanks.

Most water systems do not monitor peak hour demands due to the difficulty of measuring these
water demands. For this reason, the TCEQ minimum design criterion of 2.0 GPM per connection
is typically used when planning and designing new infrastructure.

Peak hour demands are not applicable to a regional water system whose purpose is to provide
treated water to existing entities that already have their local water distribution systems in place,
or to future entities that will be constructing their own local water distribution infrastructure.
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4.2.4 Maximum and Minimum Pressures

Maximum and minimum pressures impact pipeline sizes, storage tank elevations and booster
pump locations regarding the planning and design of regional water facilities. According to
TCEQ design criteria, the minimum pressure to use in laying out regional alternatives is 35
pounds per square inch (psi). Transmission main pressures are typically designed for operating
pressures not to exceed 200 psi; but in some cases, higher pressures may be allowed in order
to avoid the additional costs of installing a booster pumping station for example.

4.2.5 Minimum Water Storage Volume

TCEQ'’s water storage requirements vary with source water type and system size. Systems with
surface water sources must have a clearwell(s) with a volume of at least 50 gallons per
connection or a volume equal to 5 percent of the daily plant capacity, whichever is greater.
TCEQ requires all water systems to provide a total storage of no less than 200 gallons per
connection. At a minimum, 100 gallons of elevated storage must be provided for larger
groundwater systems and surface water systems. For smaller systems, pressure (hydro-
pneumatic) tanks may be used in lieu of elevated storage tanks, but the total storage must equal
200 gallons per connection.

Regional storage facilities are usually provided where booster pumping stations are required
due to the length of a regional transmission main or where significant elevation increases occur
along the main. These tanks are either ground storage or elevated storage tanks depending on
the topography along the transmission main.

4.2.6 Recommended Criteria for Projecting Regional Water Demands

In summary, a maximum day demand or 0.6 GPM per connection was selected for sizing future
facilities in this study. As previously mentioned, the maximum day demand has the largest
impact on the sizing and cost of regional water facilities. Additional design criteria used are as
follows:

=  Average daily water demand: 0.30 GPM per connection

=  Minimum transmission main pressure: 35 pound per square inch (psi)

=  Maximum transmission main pressure: 200 psi

= Maximum velocity in water transmission mains: 5.0 feet per second (fps)

= Water storage for booster pumping stations: 30 minutes of storage at the design
pumping rate of the booster station

The first step in defining water treatment alternatives is to determine future demands for the
study area. The assessment of water demands for the participating cities included evaluating
their historical water usage (average day, maximum day and peak hour demands), as well as
projected population growth and water consumption data. A summary of each project
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participating entity’s water consumption data based on gallons per capita per day (GPCD) is
provided below in Table 4-3. Each entity reported its per capita water usage data to TWDB
during their annual water usage survey and/or provided the data specifically for this study. The
per capita water demand reported by the participating entities ranged from 53 to 261 GPCD;
however, only three of the participating entities submitted their per capita water demand for the
2012 TWDB Water Use Survey, which ranged from 117 to 238 GPCD. Based on discussions
with TWDB, the larger reported value of the two (highlighted in red) was used for a majority of
the participants to represent a conservative water consumption scenario.

Table 4-3: Per Capita Water Usage — Project Participants

Per Capita Water Usage Data** (GPCD)

2012 Entity 2015 2020 2025 2030
TWDB Reduction | Reduction | Reduction | Reduction

Survey Data Goal Goal Goal Goal
City of Mart 138 103 - - - -

City of Marlin 238 213 214 189 165 140
City of Mount Calm NR* 78 -- -- - -
Axtell WSC NR* 112 -- - - --
Birome WSC NR* 88 - - - -
Chalk Bluff WSC NR* 102 -- -- -- -
EOL WSC NR* 87 -- -- -- -
Gholson WSC 117 261 - - - -
H&H WSC NR* 95 -- -- -- -
LTG WSC NR* 87 -- -- -- -
Moore Water System NR* NA* -- -- -- -
M.S. WSC NR* 53 -- -- -- -
g/chennan County WCID No. NR* 113 3 B 3 B
Prairie Hill WSC NR* 57 - - - -
Pure WSC NR* 94 -- -- -- -
RMS WSC 107 111 -- - - -
Ross WSC NR* 95 - - - -

*NR represents ‘not reported’; NA represents ‘not available’
** Values shown in red are those used to calculate the water demand projections.

The per capita water demand goal for TWDB is 140 GPCD. For those entities with water
consumption amounts exceeding 140 GPCD, a reduction goal was identified incrementally
through 2030 in order to reach TWDB's water consumption goal. Entities with per capita water
demands less than or equal to 140 GPCD were not changed.
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Average day water demand projections for each of the entities were calculated using their
annual consumption data and population projections (listed in Table 4-2); this information was
provided by each entity during the data collection activities at the beginning of the study. In
addition, per capita water usage listed above in Table 4-3 (values highlighted in red) and meter
counts for each entity were also used for comparison purposes; however, annual consumption
data is the best source for determining average day water demands. Maximum water demand
projections, converted to million gallons per day (MGD), were then calculated by applying a
peaking factor to each entity’s 2010 Maximum Day Demands to project water demands through
2040; this methodology, used by the project team, was also approved by TWDB staff. Table 4-
4 below summarizes the maximum day water demand projections for the participating cities and
water supply corporations; reference Appendix C for a complete summary of water demand
projections for the project participants.

The comparison of maximum day water demands in both 2010 and 2040 versus the existing
water production capacity for the participating cities and water supply corporations is provided
in Figure 4-6. As shown in the figure, each of the entities has sufficient water production
capacity to meet their max day demands in 2040. Due to the lack of information received from
Moore Water System, the issue of sufficient water production capacity versus max day demands
needs further verification.

7
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Table 4-4: Water Demand Projections — Project Participants

Average Day Water Demands (MGD) ‘

Maximum Day Water Demands (MGD)

0.370 0.375 0.388 0.402 0.416 0.431 0.446
0.830 0.861 0.892 0.923 0.956 0.990 1.025

City of Mart

1.358 1.385 1.413 1.441 1.470 1.500 1.530
2.499 2.289 2.069 1.839 1.597 1.625 1.653

City of Marlin

0.025 0.025 0.026 0.026 0.027 0.027 0.027
0.050 0.051 0.051 0.052 0.053 0.054 0.055

City of Mount Calm

0.159 0.166 0.172 0.178 0.185 0.192 0.199
0.372 0.389 0.403 0.418 0.433 0.449 0.465

Axtell WSC

0.086 0.089 0.091 0.094 0.097 0.100 0.103
0.327 0.338 0.349 0.360 0.371 0.382 0.393

Birome WSC

0.265 0.286 0.310 0.334 0.361 0.390 0.422
0.634 0.685 0.740 0.799 0.864 0.933 1.008

Chalk Bluff WSC

0.172 0.180 0.189 0.197 0.206 0.216 0.226

EOL WSC
0.390 0.408 0.427 0.446 0.467 0.488 0.510
Gholson WSC 0.275 0.280 0.285 0.291 0.296 0.302 0.307
0.556 0.566 0.576 0.587 0.598 0.609 0.620
H&H WSC 0.148 0.156 0.164 0.172 0.181 0.190 0.200
0.395 0.415 0.436 0.458 0.482 0.506 0.532
LTG WSC 0.100 0.104 0.109 0.114 0.119 0.124 0.129

0.191 0.199 0.208 0.217 0.227 0.236 0.247

0.042 0.042 0.042 0.042 0.042 0.042 0.043
0.092 0.092 0.093 0.093 0.093 0.094 0.094

Moore Water System

0.032 0.032 0.032 0.033 0.033 0.033 0.033
0.070 0.070 0.071 0.071 0.071 0.072 0.072

M.S. WSC

0.197 0.198 0.199 0.200 0.201 0.202 0.203
0.350 0.352 0.354 0.356 0.357 0.359 0.361

McLennan Co. WCID No. 2

0.142 0.146 0.149 0.153 0.157 0.161 0.165

Prairie Hill WSC
0.412 0.423 0.433 0.444 0.455 0.467 0.479
Pure WSC 0.042 0.042 0.042 0.042 0.042 0.042 0.043
0.092 0.092 0.093 0.093 0.093 0.094 0.094
RMS WSC 0.107 0.115 0.125 0.135 0.146 0.158 0.171
0.213 0.231 0.250 0.270 0.292 0.316 0.342
Ross WSC 0.204 0.214 0.224 0.235 0.247 0.259 0.272
0.407 0.427 0.449 0.471 0.494 0.519 0.544
TOTAL 3.723 3.836 3.960 4.091 4,227 4.370 4519

7.880 7.888 7.894 7.897 7.903 8.193 8.494
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2010 Max Day Demand (MGD) Existing Water Production Capacity (MGD)
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Figure 4-6: Maximum Day Demands vs. Water Capacity
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Section 5.0

DESCRIPTION OF EXISTING WATER SYSTEMS

A number of factors can influence and impact what changes need to be implemented for public
water systems, including new regulations and projected customer growth. Prior to making
alternative recommendations, the Roth Team evaluated the water systems within the study area
to determine their existing capabilities. This section of the report describes these systems.

There are several utilities within the project study area, each with their own existing water system.
A majority of the groundwater wells for these existing systems are located in the Trinity Aquifer.
Below are short descriptions of the project participants’ water systems.

5.1.1 Axtell Water Supply Corporation

Axtell Water Supply Corporation’s water supply consists of two groundwater wells with capacities
of 180 GPM, and 390 GPM. Axtell WSC has historically experienced arsenic concentration
issues. As far back as 2003 and as recently as 2014, reported data show concentrations greater
than 10 ppb, with a median concentration of 15.4 ppb. In 2010, the average and max day water
demands for Axtell WSC were 0.16 MGD and 0.37 MGD, respectively.

5.1.2 Birome Water Supply Corporation

Birome Water Supply Corporation’s water supply consists of two groundwater wells with
capacities of 200 GPM and 325 GPM. Birome WSC has historically experienced arsenic
concentration issues. As far back as 2003 and as recently as 2014, reported data show
concentrations greater than 10 ppb, with a median concentration of 11.6 ppb. Additionally,
Birome WSC receives water from a contract with Post Oak Special Utility District. In 2010, the
average and max day water demands for Birome WSC were 0.09 MGD and 0.33 MGD,
respectively.

5.1.3 Chalk Bluff Water Supply Corporation

Chalk Bluff Water Supply Corporation’s water supply consists of three groundwater wells with
capacities of 388 GPM, 291 GPM, and 344 GPM. There are no arsenic concentration issues. In
2010, the average and max day water demands for Chalk Bluff WSC were 0.27 MGD and 0.63
MGD, respectively.

5.1.4 City of Marlin

The City of Marlin water system has a Superior rating by the TCEQ. Their water supply consists
of a surface water treatment plant with a capacity of 3.02 MGD. There are no arsenic
concentration issues. In 2010, the average and max day water demands for City of Marlin were
1.36 MGD and 2.50 MGD, respectively.

‘(@ December 31, 2015 — FINAL REPORT 5-1
SUSAN ROTH



Section 5 e Description of Existing Water Systems

5.1.5 City of Mart

The City of Mart’s water supply consists of one groundwater well with a capacity of 200 GPM
and a surface water treatment plant with a capacity of 0.8 MGD. There are no arsenic
concentration issues. In 2010, the average and max day water demands for City of Mart were
0.37 MGD an