Jonathan Gulick
1210 Ace Trail
New Braunfels, TX 78132

August 8, 2023

Mr. Thomas Hodge P.E.

President - Texas Water Company
1399 Sattler Road

Canyon Lake, TX 78132

Subject: SJWTX June 2022 - Water Availability Report & Drought Contingency and Emergency Plan

Dear Mr. Hodge,

| am a customer of Texas Water Company and | have read the subject report and reviewed its five (5)
Appendices. | am concerned the report overlooks the impact of prolonged droughts as | see no mention of the
use of the Texas Water Company Drought Contingency and Emergency Plan which for my location requires
customers to progressively reduce outside use of water and with Stage 4 eliminate outside use of water except
when necessary to sustain livestock.

| note for over a year (since June 20, 2022) my home has been under continuous Stage 2 or 3 water
restrictions. From an “eyes wide open perspective” customers of the Texas Water Company do not see within
the SJWTX June 2022 - Water Availability Report content calling attention to the SJIWTX Drought Contingency
and Emergency Plan and the potential need (now reality) to reduce water usage for perhaps long periods of
time. In a sense this is in conflict with two examples from the SIWTX June 2022 - Water Availability Report:

e Page 10 lIl.3. Projected Supply (third paragraph from the top): “Together with the existing surface water
contracts and groundwater supply, CLWSC has sufficient water supply to meet the projected demand over the
next twenty years and beyond.”

» Page 14 Section IV: Conclusions (fourth paragraph from the top)
“The water supply is shown to be in excess of demand over the next 20 years.”

Basically the 2022 Water Availability Report paints a rosy picture that we have plenty of supply but fails to note
during droughts, customer usage of water will be restricted. As a result, | believe the June 2025 - Water
Availability Report should be transparent about the Drought Contingency and Emergency Plan and
implementation of water restrictions during droughts so that customers and others can see their usage may
potentially need to be reduced to protect the supply.

My ask: | request the Texas Water Company June 2025 - Water Availability Report identify the Drought
Contingency and Emergency Plan and include descriptive content about its progressively more severe water
usage restrictions as a state required control method to ultimately protect in-home and livestock water supplies.

Thank you.

Sincerely,

Vbt Hilide

Jonathan Gulick
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Section I: Introduction

Canyon Lake Water Service Company (CLWSC), is an investor owned water utility operating under the
Public Utility Commission of Texas (PUCT), Certificate of Convenience (CCN) #10692 located in South Central
Texas (Figure 1). The water system provides high quality water and exceptional customer service to an
approximate population of 69,051 which equates to 23,017 connections (approximate) in CLWSC's CCN. Of
those total connections, approximately 22,790 are in Comal County, serving a population of approximately 68,370
residents as of January 2022.

Location Map

uh P R
\ g

ikl

N A i ey e . et
B S/WTX inc. Water CON
County Boundary )

Figure 1: Location Map

1.1. Purpose

With the goal of describing the relationship between existing and future water supplies, this update to the
2019 Water Availability Report presents CLWSC's continued ability to provide a diverse water supply to match
current and projected demands. This update is designed to promote collaborative planning between CLWSC and
local jurisdictions, and in turn, assist Comal County in making decisions related to water supply and proposed
developments for the next 20 years.

Water availability reports are written in response to Comal County Subdivision Rules and
Regulations; which require water retailers with 1,000 or more connections to demonstrate their ability to meet
current demands and support 20-year projected growth.



1.2. Background

The original Canyon Lake Water Supply Corporation became an operating entity in 1994 as a member-
owned non-profit water utility, consolidating 46 separate groundwater systems. In 2006, the water supply
corporation was purchased by San Jose Water Texas (SIWTX), Inc., a subsidiary of SIW Group (formerly SIW
Corporation), a utility holding company with subsidiary operations in California (San Jose Water Company),
Connecticut (Connecticut Water Service), Maine (Maine Water Company) and Texas (SIWTX). Upon purchase
in 2006 the name of the utility was changed to SIWTX, Inc, dba Canyon Lake Water Service Company (CLWSC).

Established as San Jose Water Company in 1866, SIW Group is one of the largest privately owned water
companies in the United States. In addition to operations in Texas, provided through SIWTX, SIW Group also
provides service to over one million residents of Santa Clara and Santa Cruz Counties in Northern California
through San Jose Water Company.

Accordingto the latest U.S. Census Bureau statistics, among counties with populations greater than 10,000,
Comal County was the 2™ fastest growing in the United States in 2016-2017. Overall, population growth in the
county for 2019-2021 is reported as 4.91%. Situated between Austin and San Antonio, the Canyon Lake
community continues to attract new residents. This growth has resulted in the new construction of housing,
schools, parks, and a variety of businesses and service industries. For the three- year period of 2019 through
2021 growth in the CLWSC service area (based on metered connections) increased at an effective annual rate
of 13.7%. This increase in connections can be partially attributed to acquisitions since the previous Water
Availability Report.

In 2001, CLWSC's Water Availability Report was approved and accepted by the Comal County
Commissioner's Court. CLWSC drafted updates in 2004, 2007, 2009, 2013, 2016 and 2019 which were each
subsequently approved by the Comal County Commissioner's Court. Since the 2019 report, CLWSC has acquired
the Kendall West system. Since the Kendall West system is outside of Comal County and is not connected to any
other CLWSC systems, that system is not addressed in this report. CLWSC also acquired Texas Country Estates,
Clear Water Estates, and Canyon Lake Villas, all of which are in Comal County. This 2022 report updates the
population and demand forecasts and describes how CLWSC will meet future water demand within their Comal
County service area.

1.3. Climate
The Canyon Lake area experiences a humid climate with an average of approximately 37 inches of rain
annually. Daily average temperatures between 1992 and 2022 ranged from the mid- 50s to mid-90s (°F) in spring
and summer and from the upper-30s to upper-70s (°F) in winter. Table 1 provides the average high and low
monthly temperatures in addition to average monthly precipitation.

Table 1: Climate Data

Maonth lan Feb Mar | Apr | May Jun Jul | Aug | Sept | Oct MNow | Dec

Avg. Max Temp (°F) B1.1 48 | V15| 784 | B4T | 909 | 940 957 | B8V | BlO | V0.3 | 630

Avg. Min Temp (°F] 39.5 426 | 495 | 564 | 648 | 711 | 730 | 730 | 6B3 | 589 | 494 | 417

Awg. Precipitation (in) | 2.41 204 | 276 271 | 459 | 403 | 281 | 227 [ 325 | 512 | 299 | 213

Mote: Data from the National Weather Service Canyon Dam, TX Station; Normals for the period of 1992-2022.




Section I1: Demand

I1.1. Service Area and Population

The CLWSC service area covers approximately 244 square miles over much of northern and western
Comal County, and a small area within southern Blanco County. Table 2, provides population projections for
the CLWSC service area over an approximate twenty-year period from 2022 to 2045. The initial population
estimate for the year 2021 was based upon existing CLWSC records for number of meters in December 2021
assuming an average of 3 persons per meter. Projections for the years 2022 through 2045 are based upon actual
growth trends within the system over the period 2016-2021. Excluded from our projections are tracts of land
in Comal County that are restricted development such as Guadalupe State Park.

In development of the 2022 Water Availability Report, the Texas Water Development Board(TWDB),
projections for the CLWSC service area in the 2017 Region L Water Plan showed that a population of 68,370
would not be reached until near the year 2050. Additionally, the 2021 TWDB Region L Water Plan showed
CLWSC not reaching the same population until approximately 2034. The population projections created by
BTS, for the 2019 Water Availability report most accurately projected the growth CLWSC has seen since the
last water availability report. The previous population projections were able to predict the 2022
population,within 2,000 people. Given this high level of accuracy, CLWSC will continue to use the population
projections prepared by BTS for the 2019 Water Availability Report.

Table 2: CLWSC Population Projections (2022 - 2050)

Year 2022 | 2025 | 2030 | 2035 | 2040 2045 2050

CLWSC Service Area

] L 68.370 | 85.659 |101,216|108.798 |114,516| 120.531 | 126.853
Population Projection

Annual Growth Rate 7.8% | 3.4% | 1.5% | 1.0% 1.0% 1.0%

2042-116,922

140,000
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100,000
80,000
60,000
40,000
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The 2013 Water Availability Report utilized population projections from the 2012 Region L Regional
Water Plan (2012 Water Plan). The 2012 Water Plan identified three water user groups which contribute to
the population of the CLWSC service area: CLWSC, BMWD (in Comal County) and a portion of the City of
Bulverde. The projection of populations for these areas in the 2012 Water Plan were reasonable for the service
area, therefore, those projections were incorporated into the 2013 Water Availability Report. During
development of the 2016 Water Availability Report, however, it was noted that the proposed population
projections for the 2016 Region L Regional Water Plan (2016 Water Plan) showed significant divergence from
actual population growth in the CLWSC service area as noted below:

e The 2016 Water Plan provides population projections for CLWSC and Bulverde, but does not
provide an indication of where the former BMWD populations in Comal County have been
re-allocated.

e The 2016 Water Plan total projected population for CLWSC combined with the entire City of
Bulverde for the year 2020 is less than the estimated 2016 population of the whole CLWSC
service area, which includes only a portion of Bulverde.

e The rate of growth presented in the 2016 Water Plan is 3% per year between 2020 and 2040,
whereas the overall projected rate of growth for the same period was estimated by CLWSC in
2016 to be 4.0%.

In preparing for the 2019 Water Availability Report, it was noted that growth in the CLWSC service
area has continued to accelerate, as has been the case for the remainder of Comal County. Total connections
to CLWSC systems in Comal County were 13,982 in 2017, which increased to 15,105 connections in 2018.
This indicates a rate of growth for the CLWSC in Comal County in 2018 of 8.0% for the year, compared to
6.3% growth for the period 2016-2018. Based on recent growth trends, projections for the period through 2040
have been revised to reflect the more aggressive growth pattern witnessed. These projections have been shared
with the Texas Water Development Board (TWDB) and the Region L Planning Group for coordination and
discussion regarding impacts to the Region L and State Water Plans.

In 2018 BTS prepared a technical memorandum, Development of Population Projections for CLWSC,
2020-2070, a copy of which is included with this report as Appendix B. This technical memorandum provides
a description of the justifications and methodology for the development of CLWSC service area population
projections in Comal County, and was submitted to TWDB as a basis for discussions regarding growth in Comal
County.

In previous discussions with TWDB staff and its consultants it has been clarified that, although there
was no dispute regarding the population projections prepared by BTS and CLWSC, the county-wide
populations projections cannot be significantly altered beyond projections provided by the Office of the State
Demographer (OSD) base on the 2010 census. Due to the world-wide pandemic, the 2020 census results have
not been used to adjust the population projections in the OSD and thus the population projections used in 2019
should be continued into this 2022 report until the projections are updated based on the 2020 census results.
In preparing for the 2022 report, CWLSC continues to use the projections from the 2019 Water Availability
Report as they have more accurately projected the current count of connections as opposed to the OSD
projections.

I11.2. Current and Future Water Use

CLWSC provides water utility services to residential, commercial, municipal and other customers which
include churches/religious organizations, and hospitals. The majority of connections are residential totaling
approximately 23,017, as of January 2022. Table 3, provides the number and type of connections within the
CLWSC system in addition to the projected number of connections for the period of time between 2021 - 2050.



CLWSC forecasts that future growth in connections will be proportional to population increases and
that development will follow historical trends between the various types of connections. Accordingto CLWSC
staff, wholesale will most likely not increase. Table 3 presents projected connection counts for CLWSC for
the period from 2021 to 2045. The number of connections for the CLWSC service area were estimated based
upon the population projections listed in Table 2. This estimate was based upon the assumption that there are
3 persons per connection. By the year 2045 it is estimated that CLWSC will serve 40,174 connections.

Table 3: CLWSC Number and Type of Connections (2022 - 2045)

Year 2022 2025 2030 2035 2040 2045
Residential 23,017 | 27,687 | 32,715 35,166 | 37,014 | 38,958
Commercial/Industrial 665 799 945 1,016 1,069 1,125
Municipal 53 63 75 80 85 89
Wholesale 2 2 2 2 2 2
Total 23,737 | 28,551 | 33,737 36,264 | 38,170 | 40,174
2042-39,970 |
45,000
40,000
35,000
30,000
& B Wholesale
= 25,000
= M Municipal
°=-' 20,000 . .
= M Commercial/Industrial
~ 15,000
/ . .
i M Residential
S 10,000
It
5,000
0

2022 2025

2030 2035 2040 2045
Year

CLWSC has made great efforts to promote conservation with the help of county regulated conservation
measures for new developments. Table 4, provides the projected water usage by customer type for CLWSC for
the years 2021-2045 in acre-feet. The projected demand was estimated using an average per capita demand based
upon actual metered production rates from 2010 -2021. An average (GPCD), of 112 or 336 gallons per day per
connection including unaccounted for water losses. Average retail use discounting water loss gives us a total billed
usage of about 221 gallons per day per connection (calculated from meter billing records).
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Water that is produced and cannot be accounted for through metering is considered unmetered water,
and is not billed. Water that is accounted for either by measurement other than metering or estimation, such
as water used for main flushing during construction, firefighting, and main flushing / auto flush hydrants at
dead end mains. CLWSC meters flow during and keeps records of construction flushing and dead end flushing.
CLWSC also receives estimates of water used by local fire departments during hydrant testing and firefighting
activities. Unbilled, but metered water generally accounts for about 3% of total water produced by CLWSC
(average taken from 5 years of historic data). In 2021 unbilled metered water accounted for closer to 4%,
however, much of this additional flushing was in response to major system outages as a result of the 2021
winter freeze. We used 3% for estimating future year usage numbers.

Since ownership transition to SJIWTX, Inc., upgrades of old/damaged customer meters has resulted
in a dramatic decrease in unaccounted for water. In addition, a large number of leaks within the CLWSC
service area can be attributed to poor design and construction techniques. More stringent design and
construction standards have been adopted by CLWSC, which has resulted in a large decrease in unaccounted
for water. Since 2005 unaccounted for water has been greatly reduced from 31.8% (2005) to the current three-
year average rate of 20% (2021). With the acquisition of existing systems, the challenge of reducing
unaccounted for water is significant. CLWSC has established leak detection and water main replacement
programs and will continue to replace old/damaged meters and water lines in an effort to achieve our goal 10%
or less of unaccounted for water by 2040.

Table 4: CLWSC Projected Water Use by Customer Type in Acre-Feet (2021 - 2045)

2042

2021 | 2025 | 2030 2035 2040 | 2045

Customer Metered Demand 6,120 | 7,444 8,872 | 10,412 | 11,162 | 11,728

Unmetered Use Accounted

316 283 340 402 432 455
For

Unaccounted For Water 1,594 | 1,537 | 1,740 | 1,799 | 1,381 | 1,454

% Unaccounted for Water 20% 17% 16% 14% 10% 10%

Total System Demand 7,853 | 9,264 | 10,952 | 12,613 | 12,975 | 13,636

2042-13,239

national average unaccounted-14%-+/-
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Acre-Feet

Table 5: CLWSC Projected Total Demand in Acre-Feet (2021 - 2045)
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Section I11: Supply

111.1. Water Sources

CLWSC provides water to its customers via two primary sources of water: treated surface water from
Canyon Lake and groundwater from the Trinity Aquifer. CLWSC has a total of 6,852 acre-feet/yr. of surface water
under contract. 6,000 acre-feet/yr. of raw surface water is under contract from the Guadalupe- Blanco River
Authority (GBRA). This water is pumped from diversion points within Canyon Lake to three surface water
treatments plants (WTP): Triple Peak WTP on the south side of the lake, Sybil Lightfoot on the Guadalupe River
upstream of Canyon Lake, and Park Shores WTPs on the north side of the lake (Figure 2). Triple Peak WTP, Park
Shores WTP and Sybil Lightfoot WTP have estimated daily treatment capacities of 2.5 Million Gallons per Day
(MGD), 6.0 MGD and 0.5 MGD, respectively. An additional 722 acre-feet/yr. of surface water is sourced
via the Western Canyon Project for use within the Bulverde Service Area. The remaining 130 acre-feet/yr. of
surface water is sourced from the Guadalupe River above Canyon Lake, through transfer of rights from a pre-
existing agreement between GBRA and the former Rebecca Creek MUD, which has been incorporated in the
CLWSC Canyon Lake Shores system. The GBRA agreement for the supply of 130 acre-feet/yr. to the Sybil
Lightfoot WTP is due to expire in 15 years (2037). It is currently anticipated that this, and all other agreements
will be extended beyond their current expiration dates.

CLWSC Water System Map
Summit Ridge Deer Creek o

Figure 2: CLWSC Water Systems

Groundwater from the Trinity Aquifer is also provided via forty-six (46) water wells (40 active and 6
inactive) within Comal County. In March 2019, a report titled "Groundwater Availability Report" was completed
by Wet Rock Groundwater Services, LLC and is shown as Appendix C. It has been reviewed by the original
creator and in his expert opinion still accurately reflects conditions within the aquifer. The following conclusions
are presented in the groundwater availability report. Actual well production numbers are summarized in the report
update summary on the first 4 pages of Appendix C.

Table 1-A=well numbers and flows
in groundwater report
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e  Groundwater is produced mainly from the Middle Trinity Aquifer within the Lower Glen Rose and Cow
Creek Formations. Recharge to the Trinity Aquifer is increased due to localized faulting and flow from
Cibolo Creek and the Guadalupe River. Recharge to the Trinity Aquifer for the years 1992 to 2004 in
Comal County was estimated using the recharge rates developed from WRGS (2008) and Ockerman
(2007) for the Guadalupe and Upper Cibolo Creek Basins respectively. For the years 1992 to 2004
average recharge to the Trinity Aquifer within the Guadalupe and Upper Cibolo Creek Basins was
61,201 acre-feet/yr. and 17,994 acre-feet/yr. respectively; total recharge averaged 79,194 acre-feet/yr.
Not only does the total annual precipitation amount play a major role in recharge, but when each
precipitation event occurs and how much precipitation a given event produces is even more important;

e CLWSC operates forty-six (40) active wells and six (6) inactive wells (not capped) in Comal County.
The active wells within Comal County have a total capacity of 7,884 gpm or 8769 acre-feet/yr.; the
inactive wells within Comal County have a total capacity of 270 gpm or 290 acre-feet/yr.; the capacity
calculations assumed each well pumping for 16 hours/day for 365 days. Total capacity was determined
using the updated capacity of the well by WRGS where available, and the TCEQ well capacity ratings;

e Transmissivities calculated from the aquifer tests ranged from 32 ft?/day up to 66,300 ft?/day with an
average transmissivity of the Middle Trinity Aquifer from these tests of 9,306.85 ft?/day;

e To ensure that groundwater is produced at a sustainable rate and volume, CLWSC has installed a
monitoring well network equipped with continuous data recorders. Based upon water level data taken
since 2011, the Trinity Aquifer in the Canyon Lake area has experienced stable water levels over the
long term. There are shorter duration cycles of lower water level during times of increased pumping
and drought coupled by a recovery of water level during precipitation events; and

e Based upon recharge estimates and long term groundwater monitoring data, the projected withdrawal
of water from wells within the Trinity Aquifer for the next twenty years by CLWSC is sustainable and
substantially less than the average recharge to the aquifer between 1992 and 2004.

Water quality varies to some extent throughout the Trinity aquifer. In some cases a well will produce
water with levels of total dissolved solids or sulfates in excess of levels established by TCEQ as secondary
standards. These TCEQ secondary standards are equivalent to federal standards, and have been established to
address aesthetic issues in drinking water such as taste, odor and color, rather than health issues. In order to
maintain consistently high quality water in the CLWSC water system, CLWSC blends water from wells with
contaminants in excess of secondary standards with water from wells containing those same contaminants in
concentrations below the secondary standard, thereby producing water with overall quality which meets
secondary standards. Water quality is monitored at entry points (ground storage tanks) before water enters the
system following blending or other treatment, and is in compliance with all state and federal water quality
standards. Appendix D contains information from the TCEQ sanitary survey.
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I11.2. Raw and Treated Surface Water Contracts

CLWSC has a total annual volume of 6,130 acre-feet of raw surface water contracts with GBRA.
Appendix E provides a summary of the contracts. Of the total 6,130 acre-feet/yr. of raw surface water, 6,000
acre-feet of raw water is under five contracts with GBRA and is withdrawn from diversion points within
Canyon Lake. The surface water is then treated at the Triple Peak WTP, the Park Shores WTP, and the Sybil
Lightfoot WTP. Of the 130 acre-feet/yr. of surface water is sourced from the Guadalupe River above Canyon
Lake, through transfer of rights from a pre-existing agreement between GBRA and the former Rebecca Creek
MUD. 722 acre-feet/yr. of treated surface water is sourced via the Western Canyon Project, and is provided
through two contracts one for 322 acre-feet/yr and another for 400 acre-feet/yr. Both contracts expire in 2037,
however CLWSC plans to extend these and is already working with GBRA to consolidate and extend them
further into the future.

111.3. Projected Supply

The groundwater availability report estimates that CLWSC has approximately 8769 acre-feet/yr. of
available groundwater via thirty-eight active wells in Comal County. This estimate was based on numerous
aquifer tests throughout the CLWSC service area, and includes only those 40 CLWSC wells which are active
in Comal County. There are an additional 5 inactive CLWSC wells in Comal County which could be activated
to provide an additional production capacity of up to 290 acre-feet/year. The process of estimating the
available groundwater supply is detailed in the groundwater availability report in Appendix C. The groundwater
availability report also discusses recharge to the Trinity Aquifer within Comal County which shows that average
recharge between 1992 and 2004 was approximately 79,194 acre-feet/yr. To ensure that the Trinity Aquifer is
being produced at a sustainable volume, CLWSC has instituted a monitoring well network throughout their
service area to ensure that water levels are maintained.

Together with the existing surface water contracts and groundwater supply, CLWSC has sufficient
water supply to meet the projected demand over the next twenty years and beyond. Table 6 provides the
projected total supply and excess capacity for the years 2021-2045.

Table 6: CLWSC Projected Total Supply in Acre-Feet (2021 - 2045)

Year 2021 | 2025 2030 2035 2040 | 2045

Available Groundwater Supply | 8,769 | 8,769 | 8,769 | 8,769 | 8,769 | 8,769

Available Surface Water | cac | gasy | 6852 | 6852 | 6,722 | 6,000

Supply
Total Water Supply 15,621 | 15,621 | 15,621 | 15,621 | 15,491 | 14,769
Total System Demand 7,853 | 9,264 | 10,952 | 12,613 | 12,975 | 13,636
Excess Capacity 7,768 | 6,357 | 4,669 | 3,008 | 2516 | 1,133

2042-15,202 supply
2042-13,239 demand
1963 excess

10
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CLWSC is continually planning for future growth beyond the twenty-year planning horizon set forth
by Comal County. CLWSC is engaged in ongoing discussions with other regional water suppliers, including
GBRA and NBU, regarding potential opportunities and agreements which might result in additional future
water supplies for CLWSC. Discussions range from water purchase agreements as well as public-private
partnerships which would allow CLWSC to participate in large-scale water supply projects which might
otherwise be limited solely to public entities. SIWTX is also pursuing a near term large scale well field
development project.

To attempt to meet the needs of the next fifty years and beyond CLWSC has and will continue to
research other sources of water to better diversify the water supply to its customers. Future water supply
sources beyond the twenty year planning horizon that may be developed include:

Activation of existing inactive wells;
New Trinity Aquifer wells;

Carrizo Aquifer supply;

Water reuse;

Aquifer storage and recovery (ASR)

Acquisition of nearby systems with surplus supply

Water reuse is currently being implemented at the three wastewater treatment plants owned and
operated by CLWSC: HEB SH46 WWTP, River Crossing - Carriage House WWTP and Vintage Oaks - Grove
WWTP. Treated effluent from each of these plants is used for landscape or golf course irrigation.

111.4. Water Supply Vulnerability

In order to comply with Senate Bill 3, and add to its system redundancy CLWSC has added backup
diesel-fueled generators to operate wells and pumps in the event of emergency. Opportunities for emergency
interconnects with other water utilities are also continually reviewed. Emergency interconnects would not be
used for normal operation, but rather to aid in potential emergency situations. CLWSC has added 8 new
generators to sites in 2022, CLWSC as ordered an additional 9 generators that are set to be delivered by end of
year in 2022 and be installed in 2023.
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111.5. Consolidation of Public Water Systems

Canyon Lake Water Service Company (CLWSC), provides water service to over 20,000
connections in Comal County, all within our approved Certificate of Convenience and Necessity (CCN). Each
individual connection is part of a unique Public Water System (PWS), as defined by the TCEQ. As adjacent
PWSs grow, a point is reached when it becomes feasible to interconnect two PWS, usually via a pipeline. Once
interconnected, CLWSC petitions the TCEQ to administratively combine the two water systems into one PWS
for regulatory compliance purposes. Most recently, in 2021, CLWSC connected the Triple Peak system to
the Clear Water Estates system. In 2020, the Canyon Lake Shores PWS was merged with the Summit North
PWS.

CLWSC currently operates twelve Public Water Systems, five of which are in Comal County. The
largest of our water systems is the Canyon Lake Shores system with 11,811 active connections. Followed by
our Triple Peak system with 10,345 connections, Glenwood with 634 connections, Texas Country Estates with
104 connections, and Northpoint with 32 connections. Canyon Lake Shores and Triple Peak are both served
by the Trinity Aquifer groundwater and surface water from our three surface water treatment plants located
adjacent to Canyon Lake.

Consolidation of small Public Water Systems is a goal of TCEQ, facilitating objectives including
improved economy of scale, improved water supply reliability and reduced administrative costs for both the
utility and the regulators. CLWSC’s goal is to consolidate all PWSs in our CCN in western Comal County into
a single Public Water System. That goal will be realized as future development occurs and pipelines are
constructed to meet increasing demand for service from multiple sources.

Triple Peak and Canyon Lake Shores Public Water Systems

These two systems include over 98% of all CLWSC customers. Individually, each qualifies as a large
water system as defined by Comal County subdivision regulations. While they are regulated as two separate
PWS by the TCEQ, with respect to water supply they are in a sense interconnected as they both share the use
of Canyon Lake as a major source of water. CLWSC has 6,130 acre-feet/year of untreated water under contract
that it can draw directly from Canyon Lake at either of our three treatment plants, and can distribute the use of
that water as needed by each system.

CLWSC’s facility Master Plan for the Bulverde area calls for a 12” pipeline parallel to SH 46 that will
interconnect the Canyon Lake Shores PWS at River Crossing with the Triple Peak PWS at Smithson Valley
High School. The timing of construction of this pipeline will be driven by the needs of development in the area,
proposed widening of SH 46 by Texas Department of Transportation (TXDOT), and CLWSC's ability to
acquire easements and the availability of funding. Recent plans by TXDOT to begin the SH 46 widening project
by 2020 have since been revised, and a projected date of construction has not yet been formalized. A reasonable
estimate is that this should be completed in either 2024 or 2025.

Glenwood Public Water System

The Glenwood System is currently a separate PWS served by a combination of Trinity Aquifer
groundwater and treated surface water purchased from the Guadalupe Blanco River Authority (GBRA)
Western Canyon Project. CLWSC has contracted with GBRA for 722 acre feet of treated water under two
separate contracts. Design of a 16” water transmission line from Blanco Road, along Amman Road to Bulverde
is also under development. This pipeline will connect the Glenwood System directly to the Canyon Lake
Shores System. It is anticipated that this pipeline will be in service in 2023, at which time the Glenwood
System will be incorporated in the Canyon Lake Shores System.
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North Point and Texas Country Estates

The Northpoint system is a groundwater only system that is located near the intersection of FM 1863
and FM 3009. The Northpoint system is entirely dependent upon two wells in the Trinity Aquifer. CLWSC
constructed a second well at Northpoint in 2013. CLWSC will provide additional or alternative sources of water
as development occurs and funding permits.

CLWSC acquired Texas Country Estates (PWS: TX0460223) as of January 20th, 2022 and is located on
FM 306 and south of FM 2673. This system is exclusively single-family homes with a total connection count of
104. There are three wells located within the development with a total capacity of 250gpm. These wells typically
run with a combined output of 150gpm.

CLWSC does not consider the water supply currently available at North Point or Texas Country Estates
sufficient to allow the creation of new subdivisions. The water supply is sufficient for the existing customers.
CLWSC will make further improvements as needed to serve new residential connections within the existing
subdivisions.

The North Point and Texas Country Estates systems are mentioned in this Water Availability Report for
future planning purposes only, not for the purpose of meeting county subdivision platting regulations. We
include this information in order to give a complete description of the CLWSC system and for the reason that
we fully expect it to be interconnected to one of the major PWSs within the 30 year planning horizon of this
report. We understand that no new subdivision should be permitted which would connect only to one of these
smaller systems, and CLWSC will not provide a water availability letter to do so unless they are first
interconnected with one of the major systems.
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Section 1V: Conclusions

CLWSC provides water utility service to approximately 68,466 people within Comal County.
CLWSC provides exceptional water service to its customers and is in good standing with the TCEQ.
There are no outstanding deficiencies in any of the CLWSC systems.

The CLWSC service area has experienced rapid growth over the past decade and in the years since the
2013 Water Availability Report update State estimates of growth have been significantly lower than actual. It
is anticipated that this growth will continue into the future, at a decreasing but still significant rate. Based upon
the most recent update to the Region L Plan, the CLWSC's population in Comal County is expected to increase
to 79,783 people by the year 2040, but CLWSC estimates a more reasonable 2045 population to be 120,531.
Future growth in connections will be proportional to population increases with connection count growing from
the current number of connections (23,737 connections) up to an estimated 40,174 connections in the year
2045. The overwhelming majority of the total connections are residential, followed by commercial, municipal,
wholesale and other.

The total demand for the CLWSC is projected to increase from 7,853 acre-feet/yr. in 2021 to 13,636 acre-
feet/yr. in 2045. The total demand includes projected water usage plus unaccounted for water. This percentage
has been significantly reduced since 2005 from 31.8% with the replacement of old customer meters and more
stringent design and construction specifications for water line replacement. CLWSC projects that unaccounted
for water will be reduced to 10% and is persistently striving to find ways to be more efficient with our water
to ensure that we maintain good stewardship of our natural resources.

CLWSC's water supply is diverse and includes both surface water via Canyon Lake and groundwater
from the Trinity Aquifer. CLWSC has 6,852 acre-feet/yr. of surface water rights presently, with 6000 acre-
feet/yr. still under contract in 2042, CLWSC plans to renew all of its present surface water contracts, and an
estimated groundwater supply of 8,769 acre-feet/yr. The water supply is shown to be in excess of demand over
the next 20 years. This excess will allow for future growth and provide redundancy during emergency
conditions. CLWSC has the experience and resources to meet the projected demand within its service area over
the next 20 years.

CLWSC currently operates six Public Water Systems, four of which are in Comal County. The largest
is the Canyon Lake Shores system with 11,978 active connections. The next in size are our Triple Peak system
with 10,715 connections, Glenwood with 642 connections, Northpoint with 32 connections, and Texas Country
Estates with 107 connections. Canyon Lake Shores and Triple Peak are both served by a combination of Trinity
Aquifer groundwater and surface water from our three surface water treatment plants located adjacent to
Canyon Lake. The North Point and Texas Country Estates systems are mentioned in this Water
Availability Report for future planning purposes only, not for the purpose of meeting county subdivision platting
regulations.
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Appendix A
CLWSC Water System Map

(Map revised per Comal County Engineer request December 2019)
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4S Ranch Turnout 1,500,000.00 CLS
Angel Hills Station 160,000.00 CLS

Astro Hills Well No. 1 90 90,000.00 P
Astro Hills Well No. 2 600 P
Blanco RD Turnout 50,000.00 5,000.00 CLS
Campus Turnout 500,000.00 TP
Canyon Lake Forest Well No. 1 100 100,000.00 TP
Canyon Lake Forest Well No. 2 384 TP
Canyon Lake Hills Hampton 150 63,000.00 5,000.00 TP
Canyon Lake Island 298 19,000.00 2,000.00 CLS
Canyon Lake Villas 250 CLS
Clear Water Estates No. 1 300 100,000.00 TP
Clear Water Estates No. 2 300 P
Comal Hills Station 16,000.00 2,500.00 CLS
Crystal Heights Station 10,000.00 TP
Cypress Springs Well No. 2 65 16,000.00 5,000.00 CLS
Emerald Valley Station 87,780.00 TP
Fir Well 400 CLS
Hancock Oak Hills 37 CLS
HEB Well 11 168,000.00 CLS
Highland Terrace 12,000.00 200.00 TP
Hillcrest Well 36 15,500.00 500,000.00 CLS
Lakeview Park Well No. 1 203 56,000.00 5,000.00 TP
Lantana Ridge Station 64,000.00 5,000.00 CLS
Mountain Spring 250,000.00 TP
Mt. Lookout Station 10,000.00 TP
Mystic Shores 1 750,000.00 CLS
Mystic Shores 2 483,000.00 5,000.00 CLS
Netherhill Well 76 60,000.00 TP
North Point Well No. 1 36 10,000.00 1,125.00 NP
North Point Well No. 2 11 NP
Oakland Estates - Whitebrook 60 CLS
Oakland Estates Rancher's Circle 50 54,000.00 CLS
Panther Station 140,000.00 5,000.00 CLS
Rebecca Creek 100,000.00 CLS
River Crossing 750,000.00 CLS
Riviera 600 37,000.00 TP
Rodeo Drive Station 250,000.00 CLS
Rolling Hills Well No. 1 400 23,000.00 TP
Rolling Hills Well No. 2 400 TP
Saddleridge #1-Box Canyon 34 CLS
Saddleridge #3-BlackGold 1A CLS /
Scenic Terrace Lake Bluff 110 CLS
Scenic Terrace Well 180 16,470.00 CLS
Spruce Well 1A CLS
Stallion Estates 1,000,000.00 15,000.00 CLS
Stallion Springs No. 1 1A CLS
Stallion Springs No. 2 28 6,000.00 2,500.00 CLS
Startzville 500,000.00 TP
Summit Estates at Fischer Well 1 70 35,000.00 5,000.00 CLS
Summit Estates at Fischer Well 2 600 CLS
Summit North No. 1 32 10,000.00 1,125.00 CLS
Tamarack Well 95 20,000.00 5,000.00 CLS
The Point Well 73 225,000.00 CLS
The Summit Station 78,000.00 2,000.00 TP
Triple Peak Tank 150,000.00 TP
Valley View Station 140,000.00 TP
Ventana 750,000.00 CLS
Vintage Oaks Well No. 1 165 TP
Vintage Oaks Well No. 2 1A 50,000.00 5,000.00 TP
Vintage Oaks Well No. 3 90 483,000.00 TP
Vintage Oaks Wells No. 4 54 TP
Watts Lane 137 TP
Woodlands Well No. 1 346 P
Woodlands Well No. 2 800 P
Woods at. Spring Branch A cLs
(Springwood) 6,500.00 2,500.00
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Appendix B

Development of Population Projections
for CLWSC, 2020-2070



Population Projection Development

When comparing the results of the population estimates prepared by BTS for the 2019 three year
water availability report to 2020 census data for Comal county, we determined that the estimate
was prepared by BTS was accurate to within 2000 people. Due to this relatively high level of
accuracy, we decided to utilize Mr. Boyds method again and modify if for our projections of
2022 to 2025. This was done with permission from Mr. Boyd and utilized spreadsheets and data
that he was willing to share with us.

I have included his original memorandum in this appendix for reference.

George Perkins P.E.

135835 &g
ORI ENSD NP

8-31-2022



Technical Memorandum

To: SJWTX, Inc. dba Canyon Lake Water Service Company:
Thomas Hodge, PE, President
Larry Bittle, General Manager
Brian Waltman, PE, Engineering Manager

From: Robert G Boyd, PE

Date: October 10, 2018

Subject: Development of Population Projections for CLWSC, 2020-2070

Executive Summary

SJWTX, Inc., dba Canyon Lake Water Service Company, is in the process of developing a
Water Facilities Master Plan for internal planning purposes as well as an updated to its Water
Availability Report as required by Comal County. Over 90% of the Canyon Lake Water Service
Company service connections are within Comal County. Records of growth within the service
area in Comal County show an effective annual growth of 6% from 2013 to the end of 2017, with
2018 growth on pace to exceed 8%. Population projections included in the 2016 Region L
Water Plan (part of the Texas Water Development Board’s 2017 State Water Plan) include a
projected 2030 population for the service area in Comal County of 43,715 while the current
connection counts for the service area correlate to a population of 48,612. The 2016 Region L
Water Plan projections do not reflect recent rapid growth in Comal County, and therefore cannot
realistically be used as the basis for population projections for planning purposes or water
availability analysis. Historic growth, planned future developments, and open developer
commitments to supply water were used to develop future population projections for the service
area within Comal County independent of the 2016 Region L Water Plan projections.

Population projections for the period from 2020 to 2070 have been developed to reflect effective
annual growth of 8% from 2018 to 2020, followed by a decrease from 8% to 1% annual growth
between 2020 and 2030, then steady 1% annual growth to 2070.

Purpose

BTS of Texas LLC (BTS) has prepared this technical memorandum to present the justification
and methodology for development of population projections independent of projections included
as part of the 2016 Region L Water Plan for the service area of SIWTX, Inc. dba Canyon Lake
Water Service Company (CLWSC), specifically within Comal County, Texas.



Technical Memorandum CLWSC Population Projections 2020-70

Background

CLWSC is an investor owned water utility operating under the Public Utility Commission of
Texas (PUCT) Certificate of Convenience and Necessity (CCN) #10692. The CLWSC service
area covers approximately 244 square miles over much of northern and western Comal County,
and a small area within southern Blanco County. CLWSC also serves an area which includes
land in both Hays and Travis Counties. Only that portion of the CLWSC service area which lies
within Comal County is discussed in this TM. As of September 2018 the water system provides
high quality water and exceptional customer service to an approximate population of 48,612 in
Comal County via approximately 15,097 connections.

BTS was engaged by CLWSC in 2015 to prepare the 2016 triennial Water Availability Report for
submittal to the County Engineer’s Office of Comal County, Texas. That effort included
reference to population and water demand projections through the year 2040. Typical of
previous CLWSC Water Availability Report iterations, the intent was to utilize data from the
Texas State Water Plan, as published and updated every 5 years by the Texas Water
Development Board, as the basis for population projections. The 2016 update to the Region L
Water Plan was released prior to completion of the 2016 CLWSC Water Availability Report. [t
was noted that the population data for the CLWSC service area in Comal County as reported in
the 2016 Region L Water Plan indicated an estimated population in the year 2020 which was
lower than the estimated population of the CLWSC Comal County service area in 2016 (based
on system connections), and that the apparent projected rate of population growth for the
service area in the 2016 Region L Water Plan was not consistent with growth trends for the
service area in recent years. CLWSC and BTS therefore developed projected population
growth based on recent trends along with demands for the years 2016 through 2040 for
inclusion in the CLWSC Water Availability Report of 2016, which was submitted to and
approved by Comal County.

BTS has subsequently been engaged by CLWSC to develop a Water Facilities Master Plan for
the CLWSC service area and is also engaged in preparation of the CLWSC Water Availability
Report for the year 2019. As part of these projects, development of updated population and
demand projections are necessary. A review of connection and population growth in 2017 and
2018 indicates that the rate of growth in the Comal County portion of the CLWSC service area
has continued to increase at a rate in excess of that projected by BTS and CLWSC for the 2016
Water Availability Report, and this recent historic rate of population increase also continues to
further exceed the population projections for the area as tabulated in the 2016 Region L Water
Plan. '

Reasonable population projections are necessary to responsibly plan for adequate water
supply, water production facilities and infrastructure to serve the future needs of CLWSC. In
order to develop such reasonable projections, BTS has reviewed historic growth data as well as
published population data for Comal County and CLWSC and has developed a growth model
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for the CLWSC service area in Comal County which will provide the basis for responsible
planning.

2017 State Water Plan Population Projections

Table 1 presents population projection data for Comal County taken from the 2016 Region L
Water Plan.

Table 1. CLWSC Projected Populations, 2020-2072 (2016 Region L Water Plan)

20 D350 V40 D50 UolU U/ 0

CLWSC Pop., Comal County 30,998 | 43,715 | 56,632 | 69,673 | 82,626 | 95,060
Population Increase 12,717 | 12,917 | 13,041 | 12,953 | 12,434 -
Effective Annual Growth 3.4% 2.6% 2.1% 1.7% 1.4% -

As stated previously the current (September 2018) population of the CLWSC service area within
Comal County is estimated to be 48,612. This estimated current population is approximately
57% more than projected by the 2016 Region L Water Plan for the year 2020, and
approximately 11% more than projected for the year 2030.

It is noted that the overall 2016 Region L Water Plan population projections for Comal County
appear to be in general conformance with projections from the Texas Office of the State
Demographer as published on the Texas Demographic Center website (osd.texas.gov).
Further, it appears that the recent rapid growth in Comal County has not been incorporated into
any updates to the official state data.

Canyon Lake Water Service Company Population Projections

Table 2 presents populations for the CLWSC service area within Comal County for the period
from 2013 to 2018.

Table 2. CLWSC Populations, 2013-2018 (CLWSC Connection Counts)

CLWSC Pop., Comal County 34,056 | 35,410 | 38,434 | 40,179 | 42,494 | 45,524
Population Increase 1,354 | 1,543 | 1,745 | 2,315 | 3,030 | 3,088
Effective Annual Growth 4.0% 44% | 45% | 5.8%

Notes: '

1. 2014 population growth does not include addition of population from Rebecca Creek MUD (1,481
persons) which was added in the 4" quarter of 2014.

2. 2015 and later population and population growth include addition of population from Rebecca Creek
MUD.

3. 2018 growth reflects population of 48,612 from connection counts through September, 2018.

The population estimates are based upon existing CLWSC records for number and size of
meters in the month of December preceding each respective year (2013 to 2018). Population
increase and effective annual growth pertain to growth during the respective year. Note that
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Technical Memorandum

CLWSC Population Projections 2020-70

growth data for the year 2018 is only for the months of January through September. Effective
average annual growth for the period 2013 through the end of 2017 was approximately 6%.
Annual growth of at least 8% is anticipate for the end of 2018.

Table 3 presents population projection data developed by BTS and CLWSC for the service area
within Comal County for the years 2020-2070.

Table 3. CLWSC Projected Populations, 2020-2070 (CLWSC Projections)

V40

CLWSC Pop., Comal County | 56,701* | 101,216 | 114,516 | 126,853 | 140,125 | 154,785
Population Increase 44,515 | 13,300 | 12,067 | 13,272 | 14,660 -
Population Growth 6.0% 1.2% 1.0% 1.0% 1.0% -

*2020 population assumes 8% annual growth from 2018 to 2020, assuming current 48,612 population to begin
2019

Projections for the years 2020 through 2050 are based upon actual growth within the system
over the period 2013 to 2017, the backlog of platted new subdivisions planned for development
in the service area and service contracts currently in negotiation. An additional allowance was
added for the period 2050 to 2070 projections for future development of large tracts of land
within the service area at a limited annual growth rate of 1.0%. As noted in Table 3, the
projected 2020 population is based on an assumed continued annual growth rate through 2018
and 2019 of 8%, which approximates the anticipated growth rate for 2018. Further, note that
the projected effective annual growth in the service area is anticipated to drop sharply between
2020 and 2030 to level out at approximately 1.0% for the remainder of the planning period.

Conclusions

From the above discussion and presentation, it is recommended that CLWSC should proceed
with planning for future development based upon an assumed 8% annual growth rate for the
period 2018 to 2020, then reducing the estimated annual growth rate over the period 2020 to
2030 from 8% to 1%. From 2030 through 2070 an estimated annual growth rate of 1% can then
be used for planning purposes. This will allow for a conservative projection in near-term years
to capture large-scale growth in the system, while allowing for flexibility to push projected
demands and associated improvements outward to later years if growth slows in those near-

term years.
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2019 Groundwater Availability Report



Wet Rock Groundwater Services, L.L.C.

Groundwater Specialists
TBPG Firm No: 50038
317 Ranch Road 620 South, Suite 303
Austin, Texas 78734  Ph: 512-773-3226
www.wetrockgs.com

May 24, 2022
Mr. George Perkins, P.E.
Canyon Lake Water Service Company
1399 Sattler Rd.
New Braunfels, Texas 78132

RE: Canyon Lake Water Service Company Groundwater Availability Report

Dear Mr. Perkins:

Wet Rock Groundwater Services, LLC (WRGS) has reviewed the most recent Groundwater
Availability Report sealed by Mr. Kaveh Khorzad, P.G. on June 5, 2019 which was a part of the Water
Availability Study submitted to Comal County.

That groundwater availability report details the hydrogeology and groundwater infrastructure for
the water systems located in Comal County owned by Canyon Lake Water Service Company (CLWSC).
Based upon our review of that report, it is our opinion that the results are still valid today and acceptable to
be used for the 2022 Water Availability Report.

The seal appearing on this document was authorized by Kaveh Khorzad, P.G. 1126 on May 24, 2022:

LS LS

Kaveh Khorzad, P.G.
License No. 1126

Wet Rock Groundwater Services, LLC
TBPG Firm Registration No. 50038



REPORT OF FINDINGS
WRGS 19-002

Groundwater Availability Report

For

Canyon Lake Water Service Company
1399 Sattler Rd
New Braunfels, TX 78132

Comal County, Texas
June 2019

WRGS Project No. 042-002-18



The seal appearing on this document was authorized on June 5, 2019 by:
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Section I: Introduction

This groundwater availability report details Canyon Lake Water Service Company’s (CLWSC)
ability to meet the needs of their existing customers and their capacity to provide for future water users as
their system expands. The report will discuss in detail CLWSC’s updated groundwater availability as of
December 2018 and its capacity to supply groundwater demand over the next twenty years.

I.1. Service Area

Canyon Lake Water Service Company is a state-regulated, investor-owned water utility that
provides service to approximately 48,252 people via 16,084 connections in portions of Blanco, Comal,
Hays, and Travis counties within its Certificate of Convenience and Necessity (CCN; Figure 1). The
CLWSC service area in Comal County alone serves a population of approximately 45,315 people through
15,105 connections. The main portion of the CLWSC service area surrounds Canyon Lake and includes
approximately 244 square miles within Comal County and southern Blanco County.
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Figure 1: Location map of the CLWSC CCN

Comal County was ranked by the U.S. Census Bureau as the second fastest growing county in the
United States in 2017, with a 5.12 percent growth rate (USCB, 2018). Adjacent Hays and Kendall Counties
were also ranked in the top 5 fastest growing counties in the United States, at No. 4 (4.96% growth rate)
and No. 5 (4.91% growth rate), respectively. The growth is responsible for new building of homes, schools,
public parks, and a variety of businesses and services industries.
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1.2. Groundwater Infrastructure

On May 31, 2006, the utility became part of the STW Group / San Jose Water Company family via
the purchase of Canyon Lake Water Supply Corporation by SIWTX, Inc., a subsidiary of SJW Group.
Since its inception, CLWSC has acquired 17 public water systems (PWS) and has either incorporated,
overhauled, or decommissioned their respective infrastructure. In addition, some of these PWS were
merged into existing CLWSC water systems. Figure 2 provides a map of the PWS acquisitions since 2006.

CLWSC Water System Map
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Figure 2: CLWSC public water system acquisition map

CLWSC provides water utility service via surface water (Canyon Lake and Lake Travis) and
groundwater (Trinity Aquifer) sources. Specifically, groundwater is available from the Middle Trinity
Aquifer at one hundred and nine (109) wells located throughout Comal and Blanco Counties. Appendix
A provides a database with all available pertinent information including well location, construction details,
and production abilities for the active CLWSC wells. Thirty-nine (39) wells are actively operated and/or
maintained by CLWSC; one (1) well is a monitor well; twenty-two (22) wells are inactive and scheduled
to be plugged; and at least forty-seven (47) wells are currently plugged. Figure 3 provides a well location
map; each active well shown on the location map is labeled with a map identification number corresponding
to the map identification field (Appendix A). The majority of CLWSC’s wells are completed within the
Middle Trinity Aquifer. The wells range in depth, diameter and capacity dependent upon where they are
located and when they were completed.
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Figure 4 provides a map that shows the six separate water systems that make up CLWSC. The
majority of the CLWSC wells are divided into two main water systems that are not interconnected; 1)
Canyon Lake Shores (shown in blue), located on the north side of Canyon Lake; and 2) Triple Peak (shown
in purple), located on the south side of the lake. These two water systems correspond to the three Water
Treatment Plants (WTP) which provide surface water to these systems (Figure 4). Additional water systems
served by wells which are not interconnected are the Rust Ranch, the Glenwood Subdivision, Northpoint
Subdivision, and Summit North water systems. The Deer Creek Ranch Water System serves a portion of
Hays and Travis counties, but does not utilize groundwater (Figure 4).
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Figure 4: Canyon Lake WSC water systems
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Section II: Geology

II.1. Introduction

The two major aquifers located within Comal County are the Edwards Aquifer and the Trinity
Aquifer. These two aquifers make up a thick and regionally extensive aquifer system composed of Lower
Cretaceous carbonates that were deposited across central Texas. On the Edwards Plateau in northwestern
Comal County, the regional dip of the Cretaceous rocks is generally about 70 feet per mile to the southeast,
which is the approximate gulfward slope of the land surface. Southeast of the Balcones Fault Zone (BFZ),
the dip is progressively greater toward the Gulf, approaching 100 feet per mile in eastern Comal County
(DeCook, 1963).

The lower of the two aquifer systems, the Trinity Aquifer is composed of three distinct
hydrogeologic units: the Upper, Middle, and Lower Trinity Aquifers. The Upper Trinity Aquifer,
composed of the Upper Glen Rose Limestone, crops out in the western portion of the county and is overlain
by the limestone and dolomite of the Edwards Aquifer located at the surface in the eastern portion of the
county.

I1.2. Stratigraphy and Geologic History

The CLWSC service area is mostly in Comal County, but spans across central Texas where the
BFZ dominates the regional geologic and hydrogeologic properties. The BFZ is a series of normal en-
echelon faults that trend in a general northeast-to-southwest direction extending from Williamson County
in the northeast to Kinney County in the west. Faulting in the area associated with the BFZ has caused
some rock units to be upthrown against others, creating both barriers to flow and conduits for water to pass
through. Figure 5 illustrates the regional geologic and hydrogeologic units encountered within and in the
vicinity of the service area.

The Trinity Aquifer as its name implies is divided into three aquifers from oldest to youngest: the
Lower, Middle, and Upper Trinity Aquifers. Formations comprising the Lower Trinity Aquifer include,
from oldest to youngest, the Hosston Sand Member and Sligo Limestone Member of the Travis Peak
Formation (Figure 5). The Hosston consists of a conglomerate of gravel, sand and clay cemented by both
calcite and quartz. The Hosston also contains sections of sandstone, siltstone, claystone, dolomite,
limestone and shale. The Sligo Limestone consists of clastic sediment in the area near the CLWSC service
area, and becomes dominantly limestone and dolomite to the east. Surface outcrops are referred to in the
literature as Sycamore; Hosston and Sligo are the subsurface equivalents.

Located stratigraphically above the Hosston Sand is the Hammett Clay Member or also known by
some as the Pine Island Shale. The Hammett is a transgressive “shale” deposit that onlaps Lower Trinity
Sligo and Hosston formations. The interval averages 50 feet in thickness in the Comal County area (Lozo
and Strickland, 1956). The unit is primarily a clay rich, gray-green sticky, dolomitic shale/claystone with
siltstone and dolomite lenses. Color can be dark gray to black, blue, greenish gray and gray. The Hammett
is a confining bed separating the Lower Trinity Aquifer from the Middle Trinity Aquifer (Figure 5).
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Above the Hammett Clay lies the Middle Trinity Aquifer composed of the Cow Creek Limestone
and the Bexar Shale members of the Travis Peak Formation and the Lower Glen Rose Limestone member
of the Glen Rose Formation (Figure 5). The Cow Creek Limestone is a massive, fossiliferous limestone
and dolomite ranging up to 100 feet in thickness and may contain some interbedded sand, clay, and
evaporite minerals such as gypsum and anhydrite (Ashworth, 1983; Preston et. al, 1996; Wierman et al.,
2010). The formation was subaerially exposed and subjected to meteoric water infiltration during early
Hensel time, which resulted in widespread vuggy porosity (Loucks, 1977). In some areas, the Cow Creek
is heavily fractured and capable of producing large well yields.

Overlying the Cow Creek is the Hensell Sand Member (Figure 5), which in the outcrop, is
composed of loose sand and grades into thick continental deposits of red clay, silt, sand, and conglomerate
with limestone beds in the subsurface. Downdip, the Hensell grades into marine deposits of silty dolomite,
marl, calcareous shale, and shaley limestone known as the Bexar Shale Member (Ashworth, 1983).
Downdip, the Bexar Shale acts as a confining unit for the Cow Creek (Wierman et al., 2010).

Stratigraphically above the Hensell Sand/Bexar Shale, the Glen Rose Limestone Formation is
divided into a Lower and Upper Member. The Glen Rose along with the Hensell Sand represents a wedge
of sediments deposited in a transgressing sea. George (1952) separated the Glen Rose into upper and lower
members. The boundary between the two members is identified by a thin, heavily fossiliferous limestone
bed containing Corbula martinae that persists throughout the project location except where erosion has
lowered the land surface below the bed (Whitney, 1952; Ashworth, 1983). The separation between the two
units is also distinguishable on geophysical logs where two distinct evaporite zones are found within the
Upper Glen Rose; one midway through the Upper Glen Rose and another near the base shown by resistivity
spikes on the log. The lower member of the Glen Rose Limestone consists of a massive, fossiliferous
limestone at the base grading upward into thin beds of limestone, dolomite, marl, and shale. The top 15 to
20 feet of the lower member, designated the Salenia texana zone, is a highly fossiliferous, nodular marl and
limestone which is capped by the Corbula bed (Ashworth, 1983). Near the top of the Lower Glen Rose, in
some locations, is a reef deposit that is cavernous, heavily fractured, and can range in thickness. Where the
reef deposit is encountered, the Lower Glen Rose can provide high yielding wells.

The Upper Member of the Glen Rose Formation, comprising the Upper Trinity Aquifer, consists
of alternating beds of limestone and dolomite with marly sections that act as aquitards and restrict
downward migration of groundwater to the Middle and Lower Trinity Aquifers (Wierman et al., 2010).
The Upper Glen Rose also contains two distinct evaporite beds of gypsum or anhydrite that are easily
distinguishable on geophysical logs due to high resistivity values. The lower evaporite zone occurs at the
base of the Upper Glen Rose, which Ashworth (1983) describes as a “convenient correlation marker”
between the Upper and Lower Glen Rose. The evaporite beds in some cases are the source of elevated
sulfate concentrations in groundwater. Where present, the Upper Trinity Aquifer can yield small amounts
of water to shallow wells which are often utilized for livestock and domestic use.

The Edwards Aquifer is comprised of three geologic formations, from oldest to youngest: The
Kainer and Person formations (Edwards Group), and the Georgetown Formation (Washita Group). These
formations were formed during the Cretaceous period during which the San Marcos Platform depositional
environment varied from open marine to supratidal flats, where significant exposure and inundation of the
sediments took place (Rose, 1972). At the base of the Edwards Group lies the Kainer Formation, which is
comprised of the basal nodular bed, dolomitic, and grainstone members. The basal nodular member
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(Walnut Clay equivalent) is a marine deposit consisting of massive, nodular wackestones and has a low
permeability. The dolomitic member consists mostly of intertidal and tidal, burrowed and dolomitized
wackestones with significant permeability. The upper part of the dolomitic member contains leached
evaporitic deposits of the Kirschberg evaporite. The uppermost member of the Kainer Formation is the
grainstone member, which is a shallow marine deposit that marks the beginning of another cycle of
sedimentation started by a transgressing sea. This member consists of well-cemented, miliolid grainstones
with lesser quantities of mudstone (Maclay and Small, 1986). The upper stratigraphic unit of the Edwards
Group is the Person Formation, which consists of the regional dense, collapsed, leached, and marine
members (Rose, 1972). The basal member is a laterally extensive marine deposit consisting of dense, shaley
mudstone known as the regional dense member. The overlying members, the collapsed member and
leached member, consist of intertidal to supratidal deposits containing permeable units formed by collapse
breccias and by dolomitized and burrowed wackestones. The uppermost member is the marine member,
which consists of rudist-bearing wackestones and packstones and shell-fragment grainstone (Maclay and
Small, 1986). Overlying the Edwards Group, the Georgetown Limestone Formation of the Washita Group
is composed of stratigraphically distinct limestone and is generally of lower porosity than the Edwards, but
is included in the Edwards Aquifer because there is no barrier preventing communication between the
Edwards Group and the Georgetown and the Georgetown expresses similar karstic characteristics as the
Edwards (Scanlon et al., 2002; Lindgren et al., 2004).

Most of the major faulting associated with the Balcones Fault Zone within the CLWSC service area
is located in the southern and southeastern portion of the CLWSC CCN (Figure 5). The majority of the
CLWSC service overlies the Upper and Lower Glen Rose Formations, with portions overlying the Edwards
Group to the south and east (Figure 5).



Section I11: Hydrogeology

II1.1. Introduction

The Trinity Aquifer in the Hill Country area spans as far north as Gillespie County and as far south
as Bexar, Comal, and Hays County where fresh water can be produced. As the name suggests, the Trinity
is composed of three aquifers: the Upper, Middle, and Lower Trinity Aquifers. Figure 6 shows the location
of the Trinity Aquifer with respect to other major aquifers in the area, including the Edwards Aquifer. The
solid green portion reflects the unconfined zone of the Trinity Aquifer where recharge occurs. The green
diagonal hatched region reflects the confined zone of the aquifer where the formations that make up the
Trinity Aquifer are located beneath the ground surface.
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Figure 6: Aquifer map

Typically, the highest yielding aquifer of the Trinity Aquifers is the Middle Trinity, specifically the

Cow Creek Limestone Member of the Travis Peak Formation and the reef section of the Lower Glen Rose.
These formations are, in some localities, heavily fractured limestones, making them more productive
because of their enhanced ability to transmit groundwater. Generally, the best producing wells are located
farther downdip within the confined zone or on the edge of the recharge zone near the confined zone. These
deeper Middle Trinity wells have more stable water levels and are capable of sustaining greater pumping
rates. Within Comal County, most of the Upper Trinity Aquifer is unsaturated and produces small amounts
of poor quality water. The Lower Trinity Aquifer is composed of conglomerates, and sandstones that are
cemented together. The degree of cementing of these sediments controls the ability of water to move
through the aquifer and thereby limiting the ability to produce large yielding wells. In localized areas, the
9
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Lower Trinity Aquifer can produce wells with moderate yields.

Groundwater within the Trinity Aquifer flows from the recharge zone under gradient south and
southeast towards the confined zone and generally follows the topography. The groundwater flows from
areas of higher head to lower head and can vary considerably on a localized scale dependent upon fracture
orientation and connectivity. Over the short term, the water level in the wells will rise and fall dependent
upon the amount of precipitation occurring. This is more apparent in wells located farther up dip in the
Middle Trinity, due to a smaller saturated thickness within the aquifer.

IIL1.2. Recharge

The primary sources of recharge to the Trinity Aquifer are precipitation on the unconfined portion
of the aquifer and stream and lake losses to the aquifer (Ashworth, 1983). The karst nature and open
fractures of the rock units that compose the Trinity Aquifer allow for rapid recharge in some areas. In this
respect, the Trinity Aquifer is similar to the Edwards Aquifer in that recharge from large precipitation events
can refill the aquifer quickly. In Bexar, Comal, and Hays Counties, recharge to the Trinity Aquifer occurs
in the northern to northwest portions of the counties where the Trinity formations are located at the surface.

Recharge is a major factor in determining what the effects that pumping will have on an aquifer.
The majority of recharge estimates for the Trinity Aquifer in the Hill Country have incorporated stream
baseflow and have been reported with respect to percent of mean annual precipitation. This relationship of
recharge to stream baseflow is appropriate, because most of the rivers and streams in the study area gain
water from the Hill Country portion of the Trinity Aquifer (Ashworth, 1983; Slade et al., 2002) and are
hydraulically connected to the regional flow system (Kuniansky, 1990). These streams receive groundwater
that discharge through seeps and springs that occur along the tops of impermeable units where they appear
at the land surface (Barker and Ardis, 1996).

Estimates for recharge in the Hill Country portion of the Trinity Aquifer have ranged from 1.5
percent of mean annual precipitation (Muller and Price, 1979) up to 11 percent of mean annual precipitation
(Kuniansky, 1989). Ashworth (1983) estimated recharge to the Trinity Aquifer to be 4 percent of mean
annual precipitation by analyzing baseflow in the Guadalupe River basin between the Comfort and Spring
Branch stream gages from 1940 to 1960. Mace and others (2000) used a similar approach to Ashworth’s
(1983) by employing an automated digital hydrograph-separation technique derived from Nathan and
McMahon (1990) and Arnold et al. (1995) to estimate a recharge rate of 6.6 percent of mean annual
precipitation. That estimated recharge rate was later reduced to 4 percent in order to calibrate the Trinity
(Hill Country) Groundwater Availability Model (Trinity GAM). Within portions of Comal County, Mace
et al. (2000) estimate a recharge rate of approximately 4 to 13 inches per year to the Trinity Aquifer. The
higher value is associated with rapid recharge rates observed near Cibolo Creek. Wet Rock Groundwater
Services, LLC (WRGS, 2008) also employed a recursive digital hydrograph-separation technique in the
Guadalupe River basin (after Ashworth, 1983) and estimated a recharge rate of 9.45 percent of mean annual
precipitation.

Ockerman (2007) developed a thorough watershed model to simulate streamflow and estimate
recharge in the Upper Cibolo Creek watershed from 1992 to 2004. This study by the United States
Geological Survey (USGS) was the most comprehensive study on recharge to the Trinity Aquifer. The
Cibolo Creek watershed is approximately 175,096 acres spanning across the Kendall, Bexar, and Comal
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County borders within the Trinity Aquifer recharge zone and encompasses the southwestern portion of the
CLWSC CCN (Figure 7). The model combines a variety of inputs to accurately simulate water budgets
and ultimately recharge. Ockerman estimated that approximately 79,800 acre-ft./year (~15% of mean
annual precipitation) of recharge was attributed to the Upper Cibolo Creek Watershed on average which is
greater than the 6.6 percent estimated by Mace and others (2000) and the 4 percent used in the Trinity (Hill
Country) GAM. Of the 79,800 acre-ft./year, approximately 61,500 acre-ft./year (10.15% of mean annual
precipitation) was recharge to the Trinity Aquifer. Upon further analysis, Ockerman found that
precipitation on the Upper Glen Rose Limestone outcrop contributed approximately 15,200 acre-ft./year
(6.5% of mean annual precipitation) of recharge, while precipitation on the Lower Glen Rose Limestone
outcrop contributed approximately 46,300 acre-ft./year (20.33% of mean annual precipitation) of recharge.
Figure 7 provides a map showing the Guadalupe Basin and the Upper Cibolo Creek Basin within Comal
County.
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Figure 7: Trinity Aquifer Recharge - Comal County

Water levels within the Trinity Aquifer follow a short term cycle of decreasing water level during
times of low precipitation and higher well production followed by a recovery of water level during
precipitation events. The heterogeneity within the Middle Trinity Aquifer affects water level responses to
recharge and discharge events differently throughout the region, as shown by the hydrograph from CLWSC
Canyon Lake Shores Well No. 1. in Figure 8 (Map ID 41 in Figure 3). The well is completed within
confined portions of the Middle Trinity Aquifer. The hydrograph shows a cyclical water level fluctuation
due to seasonal demand as well as quick responses to rainfall events.
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Figure 8: Hydrograph of CLWSC Canyon Lake Shores Well No. 1

Recharge to the Trinity Aquifer for the years 1992 to 2004 in Comal County was estimated using
the recharge rates developed from WRGS (2008) and Ockerman (2007) for the Guadalupe and Upper
Cibolo Creek Basins respectively (Table 1). Annual recharge rates and precipitation for the Guadalupe and
Upper Cibolo Creek Basins were applied to each basins area to estimate total recharge for the county. For
the years 1992 to 2004 average recharge to the Trinity Aquifer within the Guadalupe and Upper Cibolo
Creek Basins was 61,201 acre-ft/yr and 17,994 acre-ft/yr respectively; total recharge averaged 79,194 acre-
ft/yr. Recharge was dependent upon precipitation with dry years yielding very little recharge to the aquifer.
Recharge to the Trinity Aquifer between 1992 and 2004 ranged from 8,095 acre-ft in 1996 when total
precipitation was 24.19 inches up to 220,434 acre-ft in 1992 when precipitation was 54.24 inches (Table

1.
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Table 1: Trinity Aquifer recharge estimates: Comal County

Recharge Rate Recharge Rate Upper| Comal County Co&z:‘::)un.ty Total 1:rinity
Precipitation | Guadalupe Basin Cibolo Creek Basin Recharge: .ge. Aquifer
Year (inches)* | (% of Mean Annual [ (% of Mean Annual |Guadalupe Basin Lé:’::; ::’;:) R
A e NP 4 Comal County
Precipitation) Precipitation) (acre-ft) (acre-ft)° (acre-ft)
1992 54.24 25.31 19.07 176,225 44,209 220,434
1993 28.02 12.62 8.60 45,388 10,303 55,691
1994 36.01 4.81 7.25 22,221 11,159 33,380
1995 28.68 6.66 6.12 24,529 7,505 32,035
1996 24.19 1.47 3.41 4,573 3,522 8,095
1997 48.70 15.31 10.18 95,687 21,199 116,886
1998 48.88 11.03 12.85 69,217 26,861 96,078
1999 15.83 5.12 4.82 10,402 3,259 13,661
2000 34.38 3.50 10.26 15,465 15,077 30,542
2001 44.49 12.07 14.83 68,955 28,211 97,165
2002 49.45 15.33 13.28 97,340 28,079 125,419
2003 26.92 13.50 9.41 46,638 10,830 57,468
2004 46.69 19.85 11.87 118,968 23,701 142,670
Avg: 1992 -
2004 37.42 11.28 10.15 61,201 17,994 79,194
1 From USGS Scientific Investigations Report: 2007-5202
2 From Wet Rock Groundwater Services, LLC, 2008 "An Evaluation of the Trinity Aquifer Within Kendall County and Analysis of
the Trinity (Hill Country) GAM"
3 From USGS Scientific Investigations Report: 2007-5202
4 Basin Area within Trinity Aquifer Recharge Zone in Comal County =154,043 acres
5 Basin Area within Trinity Aquifer Recharge Zone in Comal County =51,301 acres

Not only does the total annual precipitation amount play a major role in recharge, but when each
precipitation event occurs and how much precipitation a given event produces, is even more important.
Water levels rise with moderate to significant precipitation events (greater than 1 inch) and maintain the
higher water levels for a period of time until the aquifer reaches a new equilibrium. The rise and the length
of time it takes for the aquifer to reach steady state is dependent upon the amount of precipitation and the
amount of pumping occurring. It is difficult to quantify how much each of these factors play, however
there is no indication that a change in the duration of recovery is occurring over time. The rise in water
level and the magnitude of that rise is dependent upon precipitation intensity and location. For example, an
intense rainstorm across an area with numerous recharge features such as fractures, sinkholes, and faults
would result in more a more rapid and substantial influx of water into the aquifer than a gradual precipitation
event over a less permeable landscape.

II1.3. Discharge

Groundwater production within Comal County is mostly from the Edwards BFZ Aquifer and to a
lesser extent, the Trinity Aquifer. Table 2 provides a summary of groundwater production within Comal
County from the Texas Water Development Board’s (TWDB) Water Use Survey. Between 1980 and 2016
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(most recent year of data available), the Edwards BFZ Aquifer averaged a total pumpage of 14,400 acre-
ft/yr while the Trinity Aquifer averaged 3,542 acre-ft/yr (Table 2). The majority of the production within
the Trinity Aquifer is due to municipal usage, which accounts for approximately 90% of the total pumpage.
Livestock and irrigation usage account for the remaining pumpage in the Trinity Aquifer within the county.
Groundwater production from the Edwards Aquifer has declined between 2009 and 2015, despite record
drought in 2011 and 2012 (Figure 9). Conversely, groundwater production from the Trinity Aquifer has
shown an increasing trend since 2002. The Water Use Survey also indicated that groundwater from the
Edwards-Trinity High Plains Aquifer, “Other,” and “Unknown” sources were utilized within the county;
however, the Edwards-Trinity High Plains Aquifer is not delineated within Comal County, therefore the
quantities that were reported for that aquifer were grouped in with Edwards BFZ Aquifer production
quantities (Figure 9).

25,000

20,000

15,000

10,000

Production (ac-ft/year)

5,000

%, 0, 0, 0, 0, <V

Yo, ‘Yo, ‘o, ‘o, ‘o, ‘o, ‘o, o, o, G, O G, U
%, o, Y, o o, Y 7 % “y Y Yy Yy Yy

> % B Y 2 Y% % O
B Trinity ®Edwards ® Other

Figure 9: Groundwater production in Comal County (1998 - 2016)
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Table 2: Historical groundwater pumpage in Comal County (1980 —2016)

Year Aquifer Municipal | Manufacturing | Mining | Steam | Irrigation | Livestock | Total
Electri
C
Edwards (BFZ) 11,165 996 82 0 133 82 | 12,45
1980 8
Trinity 1,318 0 0 368 210 | 1,896
Edwards (BFZ) 9,578 527 889 187 44 | 11,22
1984 5
Trinity 1,154 0 0 12 232 | 1,398
Edwards (BFZ) 10,683 1,055 961 0 1| 12,70
1985 0
Trinity 1,184 0 0 0 221 | 1,405
Edwards (BFZ) 11,718 981 946 385 1| 14,03
1986 1
Trinity 1,363 0 0 0 221 | 1,584
Edwards (BFZ) 11,440 1,013 | 5,831 385 1| 18,67
1987 0
Trinity 1,480 0 0 0 232 | 1,712
Edwards (BFZ) 10,586 899 | 5,864 385 1| 17,73
1988 5
Trinity 1,583 0 0 0 257 | 1,840
Edwards (BFZ) 10,908 1,085 946 481 1| 1342
1989 1
Trinity 1,771 0 0 0 255 | 2,026
Edwards (BFZ) 9,764 1,019 946 469 1| 12,19
1990 9
Trinity 1,549 0 0 0 252 | 1,801
Edwards (BFZ) 8,691 5785 | 2,985 403 1| 17,86
1991 5
Trinity 1,615 0 0 0 258 | 1,873
Edwards (BFZ) 3,110 6,172 | 9,006 403 1| 18,69
1992 2
Trinity 1,791 0 0 0 284 | 2,075
Edwards (BFZ) 3,127 5971 9,623 17 1| 18,73
1993 9
Trinity 1,960 0 0 0 282 | 2,242
Edwards (BFZ) 2,938 5,826 | 10,080 15 1| 18,86
1994 0
Trinity 2,131 0 0 10 284 | 2,425
Edwards (BFZ) 2,759 5918 | 8,909 12 1| 17,59
1995 9
Trinity 2,724 0 0 0 9 296 | 3,029
Edwards (BFZ) 3,197 9,301 8,909 0 14 1| 21,42
1996 2
Trinity 2,040 0 0 10 243 | 2,293
Edwards (BFZ) 3,757 5985 | 7,657 12 1| 1741
1997 2
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Trinity 2,550 0 0 0 9 243 | 2,802
Edwards (BFZ) 4,871 6,031 2,224 0 14 1] 13,14

1998 1
Trinity 3,305 0 0 11 227 | 3,543
Edwards (BFZ) 5,806 7,467 | 7,911 13 1] 21,19

1999 8
Trinity 3,940 0 0 0 9 246 | 4,195
Edwards (BFZ) 4,348 5942 | 2,224 0 17 1] 12,53

2000 2
Trinity 2,951 0 0 0 13 237 | 3,201
Edwards (BFZ) 4,066 1,753 | 2,224 0 18 1| 8,062

2001 Trinity 2,233 0 0 0 14 175 | 2,422
Edwards (BFZ) 4,967 449 | 8,102 0 24 4| 13,54

2002 6
Trinity 2,041 0 0 0 21 167 | 2,229
Edwards (BFZ) 4,245 364 | 8,025 0 56 51| 12,74

2003 1
Trinity 2,014 0 0 44 111 | 2,169
Edwards (BFZ) 4,225 384 | 7,692 92 48 | 12,44

2004 1
Trinity 5,477 0 0 0 61 104 | 5,642
Edwards (BFZ) 5,929 458 | 6,630 0 36 23 | 13,07

2005 6
Trinity 5,330 0 0 24 50 | 5,404
Edwards (BFZ) 6,455 496 | 6,651 442 22 | 14,06

6

2006 | Other 8 0 0 0 0 8
Trinity 6,577 0 0 293 46 | 6,916
Edwards (BFZ) 5,690 387 | 6,639 152 26 | 12,89

4

2007 | Other 7 0 0 0 0 0 7
Trinity 6,739 0 0 0 100 57| 6,896
Edwards (BFZ) 8,011 385 7,114 0 0 45 | 15,55

5

5008 | Other 8 0 0 0 8
Trinity 4,235 0 0 35| 4,270
Unknown 0 3,221 0 0| 3,221
Edwards (BFZ) 8,224 336 | 6,227 0 286 48 | 15,12

1

5009 | Other 12 0 0 0 0 0 12
Trinity 3,891 0 0 0 238 37| 4,166
Unknown 0 0| 3,345 0 0 0| 3,345
Edwards (BFZ) 7,784 2,111 2,630 0 123 24| 12,67

2

5010 | Other 16 0 0 0 0 16
Trinity 2,308 0 0 98 48 | 2,458
Unknown 0 3,469 0 0| 3,469
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Edwards (BFZ) 3,396 1,169 2,608 0 235 26 | 7,434
Edwards Trinity 5,800 0 0 0 0 0] 5,800
High Plains
2011 | Other 18 0 0 0 0 0 18
Trinity 4,425 14 0 0 189 51| 4,679
Unknown 0 0 177 0 0 0 177
Edwards (BFZ) 2,647 678 2,669 0 158 21| 6,173
Edwards Trinity 4,550 570 0 0 0 0] 5,120
2012 | High Plains
Other 13 0 0 0 0 0 13
Trinity 4,797 2,153 0 0 127 43 | 7,120
Edwards (BFZ) 2,050 607 2,803 0 125 23 | 5,608
Edwards Trinity 4,108 1,938 0 0 0 0] 6,046
2013 | High Plains
Other 5 0 0 0 0 0 5
Trinity 4,085 9 0 0 100 46 | 4,240
Edwards (BFZ) 1,986 448 2,831 0 88 24 | 5,377
Edwards Trinity 4,000 1,338 0 0 0 0| 5338
2014 | High Plains
Other 2 0 0 0 0 0 2
Trinity 4,708 3,016 0 0 71 49 | 7,844
Edwards (BFZ) 2,199 377 2,558 0 129 25 | 5,288
Edwards Trinity 4,321 732 0 0 0 0] 5,053
2015 | High Plains
Other 5 0 0 0 0 0 5
Trinity 5,097 1,715 0 0 103 49 | 6,964
Edwards (BFZ) 1,927 307 2,881 0 196 25| 5,336
Edwards Trinity 4,605 0 2,355 0 0 0] 6,960
2016 | High Plains
Other 3 0 0 0 0 0 3
Trinity 4,764 12 700 0 157 50 | 5,683
Data collected from TWDB Water Use Survey Groundwater Pumpage Estimates (Accessed January 24, 2019);
All data expressed in Acre-Feet

I11.4. Water Quality of the Trinity Aquifer

The geochemistry of groundwater generally reflects the chemical composition of the sediments
through which the water has traveled. This chemical characteristic is often referred to as the groundwater
facies. The Middle Trinity Aquifer, which is composed of calcium and magnesium-rich carbonate rocks,
produces water that typically has a calcium-carbonate and magnesium-carbonate type groundwater facies
with evidence of sulfate-dominated characteristics in some areas (Musick and Hunt, 2010). In areas where
groundwater has traveled through more easily dissolvable sediment such as gypsum and anhydrite beds,
total dissolved solids (TDS) increases, diminishing water quality. Wells that are producing from zones
containing gypsum and anhydrite, or wells located far downdip in the aquifer are more likely to contain
poor quality water.
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Overall, water quality within the Middle Trinity Aquifer is good and meets all Texas Commission
on Environmental Quality (TCEQ) Maximum Contaminant Levels and Secondary Constituent Levels
(MCLs and SCLs). In some areas, groundwater does not meet drinking water requirements due to elevated
sulfate concentrations which subsequently causes elevated TDS. The sulfates in the groundwater originate
from the dissolution of anhydrite beds interbedded in the limestone formations. The Upper Glen Rose
Formation contains two specific zones of gypsum or anhydrite which characterize the high sulfate water
typically found within the Upper Trinity Aquifer. The use of electric logs during well construction and the
casing off of these layers is an important part of proper well design within the Trinity Aquifer. TCEQ’s
SCL for sulfate and TDS is 300 mg/L and 1,000 mg/L respectively.

Appendix B provides a water quality database containing all available water quality information
for the active and historical CLWSC wells. In general, the water quality of CLWSC’s groundwater meets
TCEQ drinking water standards.
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Section IV: CLWSC — Groundwater Overview

IV.1. CLWSC Capacity and Aquifer Testing

Beginning in 2008, CLWSC contracted with WRGS to begin evaluating their existing well capacity
which included first cataloging each well, determining the location of each well, and acquiring available
well construction information. After cataloging the wells, pumping tests were conducted to determine the
maximum production capacity of selected wells in various locations throughout the water system (Wet
Rock Groundwater Services, 2016). In wells that were not tested, pumping rates reported by the TCEQ
were used as maximum production capacities. In many cases, the calculated maximum production capacity
of the wells determined after aquifer tests were conducted was much higher, in large part because it was
unknown what each of the wells was actually capable of producing. Most of CLWSC’s wells are older
wells that were either never properly tested or were designed in a manner that made them unable to produce
at the maximum rate that the aquifer would allow. For example, some wells were constructed in areas of
the aquifer that are prolific but the casing size of the well was too small for a large enough pump to produce
the maximum allowable flow rates.

One aquifer test has been conducted since the previous groundwater availability report in 2016
(Wet Rock Groundwater Services, 2016). Appendix C contains its associated analysis and maximum
production capacity calculation; previous aquifer tests and analyses have been reported in the 2016
groundwater availability report. Maximum production capacities for all the active CLWSC wells ranged
from 11 gpm to 800 gpm. Figure 10 provides a location map of the active CLWSC wells with their
calculated and/or estimated maximum production capacities as determined by WRGS. The maximum
capacities are represented by graduated symbols, consisting of yellow (11 — 50 gpm), orange (51 — 100
gpm), green (101 — 250 gpm), blue (251 —400 gpm), and pink circles (401 — 800 gpm; Figure 10). Appendix
A provides a wells database with maximum production capacities determined for each active well. In the
column entitled “Maximum Production Capacity (gpm),” the rows are color-coded in correspondence to
the method used to determine the maximum production capacity. Wells that were tested by WRGS are
colored blue; wells that have TCEQ flow ratings are colored green; and wells that have not been tested by
WRGS or the TCEQ but were tested by the initial driller are colored orange. All maximum production
capacity estimations are based upon actual pumping results.

Based upon the calculated and estimated maximum production capacities of all wells, both active
and inactive, CLWSC is able to prove up a total of 8,360 gpm of groundwater capacity or 8,989.87 acre-
ft/yr. Thirty-nine (39) active wells are capable of producing 7,390 gpm of groundwater capacity or 7,946.75
acre-ft/yr.; twenty-two (22) inactive wells (not yet plugged) are capable of producing 970 gpm of
groundwater capacity or 1,043.08 acre-ft/yr.

CLWSC operates thirty-six (36) active wells and twenty-one (21) inactive wells in Comal County,
with three (3) active wells and one (1) inactive well in Blanco County; the Deer Creek Ranch Water System
that was acquired in December of 2018 has no operable wells and provides water resources via West Travis
County Public Utility Agency (surface water from Lake Travis). The active wells within Comal County
have a total capacity of 7,257 gpm or 7,803.73 acre-ft/yr.; the inactive wells within Comal County have a
total capacity of 916 gpm or 861.88 acre-ft/yr.; the three active (3) wells within Blanco County have a total
capacity of 133 gpm or 143.02 acre-ft/yr. The capacity calculations assumed each well pumping for 16
hours/day for 365 days. Total capacity was determined using the updated capacity of the well by WRGS
where available, and the TCEQ well capacity ratings (Appendix C).
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Well Locations and Production Capacities
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Figure 10: Map showing CLWSC well locations and maximum production capacities

Transmissivities calculated from the aquifer tests ranged from 32 ft*/day up to 66,300 ft*/day with
an average transmissivity of the Middle Trinity Aquifer from these tests of 9,306.85 ft*day (Appendix C).
Based upon the well testing and analysis of CLWSC’s wells, it is evident that most of the wells in the
CLWSC system produce substantial amounts of water on a consistent basis at sustainable rates. The aquifer
tests allowed CLWSC to identify areas of the Trinity Aquifer which are more prolific than others thereby
providing the ability to better plan where to drill future production wells. CLWSC will continue to evaluate
its well production needs and may replace some existing wells with new wells in order to improve water
quality and operational efficiency.

Based upon recharge estimates provided, the projected withdrawal of water from wells within the
Trinity Aquifer for the next twenty years by CLWSC is sustainable and substantially less than the average
recharge to the aquifer between 1992 and 2004 of 79,194 ac-ft/yr (Table 1). In fact, the projected
withdrawal by CLWSC is close to the two lowest recharge estimates shown in Table 2 for the years 1996
(8,095 ac-ft) and 1999 (13,661 ac-ft).

IV.2. Monitoring Well Network

During 2011, CLWSC established a monitoring network to monitor the water level of the Trinity
Aquifer within CLWSC's service area. The monitoring network consists of five wells within the Trinity
Aquifer (Canyon Lake Shores No. 1, Cypress Springs No. 1, State Well No. 6804312, State Well No.
6807407, and State Well No. 6815211). Four of the five wells are owned by CLWSC: Canyon Lake Shores
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No. 1, Cypress Springs No. 1, State Well No. 6807407, and State Well No. 6815211. CLWSC voluntarily
allowed the Texas Water Development Board (TWDB) to monitor State Well No. 6807407 and State Well
No. 6815211 as part of the TWDB Daily Water Level Network. State Well No. 6804312 is privately owned
and is also part of the TWDB Daily Water Level Network. Wells removed from the monitoring network
include Vintage Oaks Well No. 2 and Cypress Springs No. 1 in August 2013 and April 2016, along with
Glenwood Well No. 3 on October 5, 2017 respectively. However, Cypress Springs Well No. 1 was
reinstated to the monitoring network during the fourth quarter of 2018. Figure 11 provides a map showing
the monitoring network in relation to the Trinity and Edwards Aquifers. Table 3 provides a summary of
well completion with water levels.

A Level TROLL 500 pressure transducer programmed to measure the water level and temperature
at one hour intervals was set in each of the CLWSC wells. The majority of the transducers were placed in
the CLWSC Wells during the fall of 2011. Since then, some of the transducers had to be removed for
repair or were replaced. Table 4 provides a log of the repairs and actions performed with regards to the
CLWSC transducers.

StateiWell
No'(6804312

StateWell
NO:168074074

Sres

State Well
No. 6815211 @ Trinity Aquifer Monitoring Wl
A Edwards Aguifer Authority

Rain Gauge
Canyon Lake WSC CCN

Edwards - Trinity Plateau Aquifer
Recharge Zone

Trinity Aquifer
Recharge Zone
Confined Zane

Edwards Aquifer
N z Recharge Zone
' Confined Zone
0 & Miles

3

Figure 11: Trinity Aquifer monitoring network

The three TWDB Daily Water Level Network wells are part of a state wide network of wells that
are equipped with measurement devices and satellite telemetry set to take hourly water level measurements.
According to the TWDB, the sites typically consist of a datalogger attached to water level recording devices,
such as transducers or floats and pulleys; satellite transmitters; power sources, including solar panels;
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antennae; and equipment shelters (TWDB, 2019). The data from the wells are uploaded on a near real time
basis and are available for download from the TWDB website.

Table 3: Well completion summary of CLWSC Monitoring Network

) Starting Starting Static| Ending Static
Hole Casing .
well Diameter From | To Casing Tvoe | Diameter From| To | Static Water | Water Level | Water Level
(inches) | (0 | 0 e inches | (0 | () Level 2018 ath Qtr 2018
(ft MSL) (ft MSL) (ft MSL)
Canyon Lake n/a n/a n/a Steel 6 n/a n/a 914.38 911.06 915.56
Shores No. 1 n/a 396 n/a n/a 0 396 (2/16/2010) (1/1/2018) (12/28/2018)
St. Well No. 81/2 0 310 PVC 51/2 0 246 1,248.04 1,247.91 1,254.92
6804312 81/2 310 | OpenHole 81/2 246 | 310 | (12/20/2008) (1/1/2018) (12/30/2018)
St. Well No. n/a 575 n/a n/a n/a n/a 912.58 868.47 870.19
6807407 n/a n/a | n/a n/a n/a n/a | n/a | (9/14/1998) (1/1/2018) (12/18/2018)
St. Well No. n/a 0 249 n/a n/a n/a n/a 751.86 747.09 751.54
6815211 n/a nfa | n/a n/a n/a n/a | nsa | (7/20/2010) (1/1/2018) (12/30/2018)
Cypress 12 0 100 Steel 85/8 0 100 878.35 875.03 882.46
Springs No. 1| 77/8 100 | 390 | OpenHole 5 100 | 390 | (9/20/2013) | (10/22/2018) | (12/28/2018)
Cypress 3 0 390 Steel - 0 220 885.81 854.087 847.289
Springs No. 2 (4/1/2016) (1/1/2018) (8/6/2018)
ft =feet; MSL =mean sea level; n/a =not available
Table 4: Transducer repair/replacement log
Date Well RMA Transducer Cable Reason for repair
s/N S/N P
. Cypress Springs 1 removed from
4/1/2016 Cypress Springs 1 324524 223916 ;
montoring network
4/1/2016 Cypress Springs 2 324524 223916 |CYPress Springs 2 addedto
monitoring network
4/4/2017 | Canyon Lake Shores 1 |81660| 151766 223917 |Pulled forrepair, no response from
the unit
5/22/2017 | Canyon Lake Shores 1 151766 223917 [Redeployed in well
9/26/2017 Cypress Springs 2 | 84061| 324524 223916 |Pulled forrepair, no response from
the unit, removed from network
Added back on the monitoring
10/22/2017 Cypress Springs 1 324524 223916 |network and deployed in Cypress
Springs 1

Notes: S/N = Serial Number; * Unknown; RMA = Return Merchandise Authorization

Appendix D provides hydrographs and a map of the five wells within the CLWSC monitoring
network. Each hydrograph shows the water levels from the well accompanied by rain gauge data from
nearby Edwards Aquifer Authority (EAA) rain gauges. The hydrograph map uses the same scales for easy
comparison between locations and provides an overview of water levels in the Trinity Aquifer from October
27,2011 to December 28, 2018. The individual hydrographs provide a more detailed look at each individual
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well and include historic data where available. Groundwater in the Trinity Aquifer generally flows in a
southeast direction; overall, the hydrographs show relatively stable water level elevations with fluctuations
in the short term.

Water levels within the Trinity Aquifer follow a short term cycle of decreasing water level during
times of low precipitation and higher well production followed by a recovery of water level during
precipitation events. This cyclic pattern can be seen in all of the monitoring wells. Overall, the long term
trend of water levels within the monitoring wells show a stable level maintained. Within the last ten years,
the Central Texas Area has experienced both historic drought and wet conditions which have resulted in
highly variable water levels. Table 5 provides a summary of precipitation from 2006 through December
31, 2018 from Edwards Aquifer Authority rain gauges located near the Canyon Lake area and a rain gauge
at the San Antonio International Airport. These precipitation totals illustrate the historic drought
experienced in the area. Based upon the available data, there have been multiple years over the past ten
years with annual precipitation being less than or more than the NOAA reported precipitation average of
32 inches per year.

Table 5: Area rain gauge precipitation summary (2006 — 2018)

Precipitation Totals
Rain Gauge
1D 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017* 2018*
(inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches) | (inches)
EAAHA160 25.88 51.97 12.14 26.5 27.27 14.91 20.63 25.97 12.4* 37.05* 17.02 * *
EAAHA162 15.07 20.1* 10.04 31.57 24.64 15.11 23.19 26.84 17.66 3.26° 18.61 22.33 18.26
EAABL151 14.77 16.89* 9.74* 16.86* | 20.08* 12.96 19.05 20.86 19.16* 36.86 30.77 18.09 22.51
EAAKE155 15.27 39.39* 11.69 18.61* 32.03 12.22* 22.68 26.36 11.73 - 14.3 18.5 22.39
EAAKE141 18.99 46.46 12.76 20.02* 20.8 14.54 24.23 22.4 23.1 34.55 24.5 13.02 32.1
EAABE 125 14.59* [ 34.39% 8.17* 28.18* 25.73 13.96 26.48 25.41% | 21.18* 35.87 31.9 24.1 27.85
EAACO138 6.19* 16.3* 7.72* 26.74 27.64 13.95 21.19 22.23 25.91 40.82* 25 19.95 30.36
San Antonio
International | 21.27 47.25 13.76 30.69 37.39 17.58 39.4 31.59 28.2 44.22 43.9 32.27 41.2
Airport

Notes: The yearly precipitation average for the regionis 32 inches (NOAA 1981-2010) 1. EAARain Gauge HA160 started logging data 3/1/2016; 2. EAARain Gauge
HA 162 stopped loggingdata 2/29/2016 and resumed 6/1/2016; 3. EAARain Gauge KE 155 stopped logging data 8/31/2014 and resumed 6/1/2016; 4. EAARain
Gauge HA 162 did not record data in December 2018* Indicates incomplete data set

In many areas across Texas, the drought conditions have been mitigated by heavy rainfall in 2014,
2015, 2016, and 2018 (Appendix D). The water levels within the observation wells maintained similar
cyclical trends until the spring of 2015 when much of Texas received record rainfalls. The rainfall had
significant impact within the Edwards and Trinity Aquifers, especially in Central Texas. After the spring
rainfalls, normal dry conditions continued through the summer, causing water levels to stabilize. Heavy
rainfall returned to Central Texas in the fall of 2015, causing water levels to once again rise. As a result,
many of the monitoring wells which were experiencing lower than normal water levels underwent a rapid
increase in water levels not observed since the drought that began in 2011. Even with the relatively short
duration of the high-intensity rainfall, prolonged recovery within the aquifers is evident.
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2016 precipitation totals were spatially variable, with sparse rainfall events between December
2015 and April 2016 and also between August and October 2016. Heavy rainfall events were experienced
in late May - early June 2016 and between November and December 2016. Between January 1, 2016 and
December 31, 2016, every well within the monitoring network experienced little change in water levels,
with the exception of Glenwood No. 3, State Well No. 6807407, and Cypress Springs No. 2. The largest
water level increase was recorded within the Glenwood No. 3, with an increase of approximately 13 feet
over the course of 2016; State Well No. 6807407 and Cypress Springs No. 2 have both experienced water
level declines of nearly 20 feet. The water levels within the remaining monitoring wells had minor increases
and declines that ranged from less than 3 feet during the same time.
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Beginning in 2017, precipitation totals were near the annual average in the area near the monitoring
network, and water levels remained relatively constant. The water levels within the monitor wells
fluctuated with rainfall events, but moved no more than 4 feet (State Well No. 6807407). All monitor wells
experienced a drop in water levels from April 2017 and have returned to the water levels they started 2017
with. In the remainder of the 2017 year water levels have slightly decreased with few fluctuations due to
periodical precipitation events.

2018

Precipitation values varied from quarter to quarter in 2018 beginning with a moderately dry first
and second quarter, causing water levels to decline for all the monitoring wells in the region. However,
due to intense precipitation events in September and October, the water levels quickly increased throughout
the monitoring network. The water level within State Well No. 6804312 increased the most, by
approximately 20 feet; the other monitoring wells also increased by approximately 15 feet within the last
60 days of 2018 (Appendix D). The rainfall events from the late fall coupled with an implied reduction in
regional water demand led to higher, more stable water levels at the end of 2018. All monitor wells have
risen from their 2018 starting static water levels (Table 3).

It is common for water levels to be lower in summer months due to less precipitation and increased
water use in the area. Since the decrease in water levels from the extreme drought from 2010 - 2014, all of
the water levels within the monitoring network have experienced an upward trend beginning in 2015 and
began a slightly downward trend in 2016; however, that downward trend appears to be reversing from the
2018 data (Appendix D). Water levels rise with moderate to significant precipitation events (greater than
1 inch) and maintain the higher water levels for a period of time until the aquifer reaches a new equilibrium.
The rise and the length of time it takes for the aquifer to reach steady state is dependent upon the amount
of precipitation and the amount of pumping occurring. It is difficult to quantify how much each of these
factors play, however there is no indication that a change in the duration of recovery is occurring over time.
The rise in water level and the magnitude of that rise is dependent upon precipitation intensity and location.
For example, an intense rainstorm across an area with numerous recharge features such as fractures,
sinkholes, and faults would result in more a more rapid and substantial influx of water into the aquifer than
a gradual precipitation event over a less permeable landscape. Figure 12 provides a hydrograph for the
State Well No. 6804312 which exemplifies the stable water levels within the Middle Trinity Aquifer until
mid-2015, and again in late 2018 when heavy rainfall occurred within Central Texas.
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Section V: Conclusions

This groundwater availability report details Canyon Lake Water Service Company’s ability to meet

the needs of their existing customers and their capacity to provide for future water users as their system
expands. Based upon the information provided in the report, the following conclusions were found:

CLWSC provides water utility service to a large portion of central Texas in Blanco, Comal, Hays,
and Travis counties via surface water (Canyon Lake and Lake Travis) and groundwater (Trinity
Aquifer). CLWSC has thirty-six active Trinity Aquifer wells spread throughout the system;

Groundwater is produced mainly from the Middle Trinity Aquifer within the Lower Glen Rose and
Cow Creek Formations. Recharge to the Trinity Aquifer is increased due to localized faulting and
flow from Cibolo Creek and the Guadalupe River. Recharge to the Trinity Aquifer for the years
1992 to 2004 in Comal County was estimated using the recharge rates developed from WRGS
(2008) and Ockerman (2007) for the Guadalupe and Upper Cibolo Creek Basins respectively. For
the years 1992 to 2004 average recharge to the Trinity Aquifer within the Guadalupe and Upper
Cibolo Creek Basins was 61,201 acre-ft/yr and 17,994 acre-ft/yr respectively; total recharge
averaged 79,194 acre-ft/yr. Not only does the total annual precipitation amount play a major role
in recharge, but when each precipitation event occurs and how much precipitation a given event
produces is even more important;

Based upon the calculated and estimated maximum production capacities of all wells, both active
and inactive, CLWSC is able to prove up a total of 8,360 gpm of groundwater capacity or 8,989.87
acre-ft/yr. Thirty-nine (39) active wells are capable of producing 7,390 gpm of groundwater
capacity or 7,946.75 acre-ft/yr.; twenty-two (22) inactive wells (not yet plugged) are capable of
producing 970 gpm of groundwater capacity or 1,043.08 acre-ft/yr.;

CLWSC operates thirty-six (36) active wells and twenty-one (21) inactive wells in Comal County,
with three (3) active wells and one (1) inactive well in Blanco County; the Deer Creek Ranch Water
System that was acquired in December of 2018 has no operable wells and provides water resources
via West Travis County Public Utility Agency (surface water from Lake Travis). The active wells
within Comal County have a total capacity of 7,257 gpm or 7,803.73 acre-ft/yr.; the inactive wells
within Comal County have a total capacity of 916 gpm or 861.88 acre-ft/yr.; the three active (3)
wells within Blanco County have a total capacity of 133 gpm or 143.02 acre-ft/yr. The capacity
calculations assumed each well pumping for 16 hours/day for 365 days. Total capacity was
determined using the updated capacity of the well by WRGS where available, and the TCEQ well
capacity ratings;

Transmissivities calculated from the aquifer tests ranged from 32 ft*/day up to 66,300 ft*/day with
an average transmissivity of the Middle Trinity Aquifer from these tests of 9,306.85 ft*/day;

To ensure that groundwater is produced at a sustainable rate and volume, CLWSC has installed a
monitoring well network equipped with continuous data recorders. Based upon water level data
taken since 2011, the Trinity Aquifer in the Canyon Lake area has experienced stable water levels
over the long term. There are shorter duration cycles of lower water level during times of increased
pumping and drought coupled by a recovery of water level during precipitation events; and

Based upon recharge estimates and the long term groundwater monitoring data, the projected
withdrawal of water from wells within the Trinity Aquifer for the next twenty years by CLWSC is
sustainable and substantially less than the average recharge to the aquifer between 1992 and 2004.
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