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ATTACHMENT - TCF-TECH-6

SECTION 1: COOLING WATER SYSTEM DATA

Section 1(b)(1): Narrative Description

The Lower Colorado River Authority (LCRA) Thomas C. Ferguson (Ferguson) Power Plant is a
combined-cycle natural gas plant located in Horseshoe Bay, Texas. The plant is situated on a
peninsula on the south shore of Lake Lyndon B. Johnson. See Figure 1 for a photo of the plant. Lake
Lyndon B. Johnson, commonly known as Lake LBJ, is a 6,502-acre impoundment of the Colorado
River located in Llano and Burnet Counties. See Figure 2 for a general location map of the plant and
Lake LBJ. The lake was constructed in 1951 by the LCRA for industrial (power plant cooling), hydro-
electric power generation, and recreation (TCEQ, 1983). The Ferguson Power Plant first began
operations in 1974 as a conventional natural gas-fired power boiler. It was replaced in 2014 with a
more cost-effective and reliable combined-cycle natural gas-fired power plant (LCRA, 2018). The
cooling water system is used year-round to provide cooling, as needed, to the plant.

The current Ferguson Power Plant has two combustion turbines and a steam turbine, which use
water from Lake LBJ for non-contact circulating and cooling water, fire protection water, and other
power plant processes. Withdrawal of water for plant operations is on the west (upstream) side of
the peninsula via an intake canal, and discharge of cooling water is on the east (downstream) side of
the peninsula. The intake canal was constructed to pass water from the lake to the cooling water
intake structure (CWIS), which feeds water to the plant. See Figure 3 for an aerial map of the plant
including its intake canal and discharge point. The main components of the CWIS include the intake
canal; the intake structure that holds the circulating, cooling, and fire protection pumps; four bar
racks with a bar screen rake; and four traveling screens with dedicated screen wash pumps. The
rakes and traveling screens remove debris from the lake water prior to use in the plant.

The original plant’s CWIS was redesigned in 2014 as part of the current plant’s redesign. The current
intake structure is partitioned into three pump bays. The two outer bays hold the circulating and
cooling water (CW) pumps. The fire protection pump bay is situated between the two CW bays but
is blocked from the intake canal by a wall. Each CW bay receives water directly from the lake
through two 15-foot wide inlet channels. The fire protection pump bay receives water from each
CW bay after the water passes through motor-operated sluice gates that separates it from the other
bays.

After lake water is used by passing it through the plant’s main condensers and equipment for
cooling, the water is released on the east side of the plant through a disengaging box. The
discharged water passes through a short discharge channel thence to a cooling bay. The northern
boundary of the cooling bay is formed by a man-made rock and gravel berm, the purpose of which is
to confine the thermal discharge to the cooling bay and to prevent the recirculation of warm water
back to the cooling water intake area. The definition and extent of this cooling bay was added to
the plant’s TCEQ TPDES Industrial Wastewater Discharge Permit (WQ0001369000) issued on July 13,
2013. The permit designates this area as an “industrial cooling impoundment” encompassing 284
acres from the discharge point to the man-made berm, and as such, numeric temperature criteria
do not apply. See Figure 4 for illustration of the industrial cooling water impoundment.



Section 1(b)(2): Maps

Maps are included as Figures 2, 3, and 4. The coordinates for the intake structure are on Figure 3.
The intake structure is located at Latitude: 30° 33' 31.38" N and Longitude: 98° 22' 18.88" W. The
elevation of the intake pipes (at suction bell opening) for the circulating water pumps is at 803 feet
mean sea level (ft-msl). The normal operational level of the lake surface is 825 ft-msl. The pumps
are designed to operate at a minimum lake level of 819 ft-msl. The maximum lake level for design is
839.00 ft-msl.

Section 1(b}(3): Water Reuse

Not applicable.

Section 1(b)(4): Calculations and Data to Support AIF and DIF

The method for calculating intake flow is based on pump curves and hours in operation. Pump
curves were provided by the original equipment manufacturer and verified by Fluor and LCRA
engineering during commissioning of the plant. Plant operating staff provided the flow data for the
actual intake flow (AIF) and design intake flow (DIF) using an electronic data management system
that captures and records the operating data. Pump curves and test data for the circulating water
and auxiliary cooling water pumps are Figures 5a through 5d.

Section 1(b)(5): AIF for One Year

See data in Figure 6 for the period July 2023 through June 2024.

Section 1(b)(6): Impingement and Entrainment Technologies and Operation Measures

The Ferguson Power Plant is designed to meet 0.5 feet per second (ft/s) through screen design
velocity as its method of compliance with the Impingement Mortality Standard as described in 40
CFR § 125.94(c)(2). The plant’s CWIS was redesigned in 2014 to have a through-screen design
velocity of less than 0.5 ft/s. This velocity is a threshold identified by EPA as an impingement
technology.

In addition, Ferguson Power Plant uses Lake LBJ as a Closed Cycle Recirculating System (CCRS). TCEQ
confirmed, by letter dated February 17, 2017, that Lake LBJ is operated in a manner consistent with
a CCRS, as defined in 40 CFR § 125.92(c). See Figure 7 for a copy of the letter.

Entrainment was reduced in 2014 when the plant was modified from a conventional boiler to a
combined cycle power plant. The combined cycle plant uses about 35% less fuel per MWH as
compared with the original plant (LCRA, 2018).



SECTION 2: COOLING WATER INTAKE STRUCTURE(S)

Section 2(b)(1): Narrative Description of Cooling Water Intake Structure

The Ferguson Power Plant uses a single CWIS to withdraw water from Lake LBJ for its main
circulating water {CW) system, the auxiliary cooling water system, and the fire protection system.
The CWIS consists of an intake canal, a water intake structure, a bar rack, and four traveling screens.
The intake structure is partitioned into three pump bays. The outer two bays are CW pump bays and
receive water from two 15-foot wide inlet channels. The center bay is the fire pump bay, which is
fed water through sluice gates from either (or both) of the adjacent CW pump bays. The bar rack
and traveling screens are fitted in front of the CW pump bays to remove debris from the lake water.
See Figures 8 and 9 for features of the CWIS.

A 50-percent capacity, motor-driven CW pump is installed in each of the CW pump bays. Each pump
has a design capacity of 92,410 gallons per minute (gpm) (266 million gallon per day [mgd]). During
normal operations both pumps operate to supply once-through CW to the condensers; however, the
pumps are sized to allow operation of only one CW pump when necessary. A 100-percent capacity,
motor-driven vertical auxiliary cooling water pump is installed in each of the CW bays. Each
auxiliary cooling water pump has a design capacity of 7,650 gpm (22 mgd). Normal operation uses
one auxiliary cooling water pump to supply once-through auxiliary cooling water to plant
equipment, and the second pump is an installed spare. The design capacity at normal operation
with the two CW pumps at 50% and one auxiliary pump at 100% is 288.2 mgd. The main CW pumps
located in each of the two bays each contain a vortex suppression basket that is anchored to the bay
floor. The bay floor elevation is 800 ft-msl, and the CW pipe opening (at suction bell opening) is at
elevation 803 ft-msl.

The intake canal is approximately 2000 feet long and was carved from solid granite (common to this
region), functioning similar to a cement-lined ditch. It extends from the intake pumps into Lake LBJ
and is an approximate rectangular cross-section. Water depth throughout the intake canal is about
25 feet at normal pool elevation except for an area near the pump intakes, which is approximately
30 feet, and an area west of the existing bridge located approximately 950 feet from the intake
pumps, which is approximately 19 feet.

The units are permitted to operate on a continuous basis. However, the units are dispatched based
on electrical demand on the state-wide grid.

Section 2(b)(2): Engineering Calculations
Calculations are based on pump curves. See Figures 5a through 5d for the pump curves of the
pumps listed above.

See Figures 10a through 10b for through-screen velocities for the traveling band screen and the bar
screen. The charts show the through-screen velocities resulting from a variation of conditions,
including changes in lake level (normal operating elevation is approximately 825 ft-msl).



SECTION 3: SOURCE WATER PHYSICAL DATA

Section 3(b)(1): Narrative Description of the Source Water for CWIS

Lake LBJ is an impoundment of the Colorado River located five miles west of Marble Falls, Texas, in
Llano and Burnet counties. In 1951, Lake LBJ was created for the purposes of hydro-electric and
steam-electric power production, and recreation (TCEQ, 1983). The main body of the lake stretches
approximately 21 miles from its northernmost point at Inks Dam to its southernmost point at Wirtz
Dam (LCRA, 2011).

Lake LBJ is a “pass-through” lake (TWDB, 2007). Releases from upstream are used to maintain Lake
LBJ at a specified range of operating elevations and to meet downstream water demands. During
flood conditions, additional water may be temporarily stored in Lake LBJ (LCRA, 2015).

Lake LBJ has a full pool elevation of is 825.68 ft-msl with a normal operating range of 825.08 to
825.68 ft-msl. At normal operating level, the lake has a capacity of approximately 133,000 acre-feet
and covers an area of 6,273 acres (TWDB, 2007). The greatest depth of the lake when full is more
than 72 feet near Wirtz Dam (LCRA, 2011). Figure 11 shows a map of depths for the lake (TPWD,
2007).

LCRA has a water quality program that tracks data for Lake LBJ. This data is provided on-line at
http://waterquality.lcra.org/. In the time period between 2010 to 2023, average temperature for
Lake LBJ was 22.2 degrees Celsius, minimum temperature was 7.5 degrees Celsius, and maximum
temperature was 32.1 degrees Celsius. Specific conductance of the water in this time period
averaged 437.5 umho/cm (@ 25C), had a minimum of 213 umho/cm, and had a maximum value of
542 umho/cm (LCRA, 2019).

Section 3(b)(2): Narrative of Source Water’s Hydrological and Geomorphological Features

Lake LBJ is a run-of-the-river impoundment that lies on the Colorado River between Inks Dam and
Wirtz Dam. The impoundment lies within the Edwards Plateau ecological area in the Texas Hill
Country and Colorado River Basin. The majority of Lake LBJ)'s watershed is comprised of the Llano
River and Sandy River watershed to the west. The lake’s watershed is composed of two geologic
regions: the Llano Uplift and the karstified Cretaceous limestone. The majority of land cover is
brush and grass land. Average rainfall ranges from 22 inches in the western part of the watershed
to 32 inches in the eastern part of the watershed (LCRA, 2011).

The Texas Parks and Wildlife Department (TPWD) manages Lake LBJ to protect and improve the
sport fishery. Important sport fishing at this lake includes Largemouth Bass, Channel Catfish, and
White Bass. Aquatic vegetation is present throughout the reservoir but is below optimal levels for
fish production. Management activities have included restoring shorelines and coves, habitat
improvement, and monitoring and stocking sport fish species (TPWD, 2021). Lake contours for Lake
LBJ are shown in Figure 12 (TWDB, 2007).

Section 3(b)(3): Scaled Drawings of Physical Configuration

Maps of Lake LBJ are found in Figures 2 through 4 and Figures 11 and 12.



Section 3(b){4): Studies related to Intake Area of Influence

In 1977, a study called the “Before and After Studies on the Effects of a Power Plant Installation on
Lake Lyndon B. Johnson study” was produced through a joint effort by the University of Texas, TPWD,
and LCRA. The consortium took water quality and ecological samples from 1971 through 1976 to
determine the effects of Ferguson Power Plant on the ecosystem of Lake LBJ. The study’s final report
concluded that “there were no significant effect due to power plant operations on the temperature,
water quality, phytoplankton, zooplankton, benthic organisms and fish of Lake LBJ.” The report also
presented detailed information about the physics, chemistry, and biology of Lake LBJ.

In 2004, a study was performed to confirm the depth of water in the cooling water intake channel.
The intake channel was carved in the early 1970s from an uplift of solid granite and extends roughly
2000 feet from the natural coastline of the lake to the intake structure at the plant. The intake
channel was designed with a water depth of 25 feet at the normal Lake LBJ elevation of 825.0 ft-msl.
The study concluded that the depths were consistently 25 feet along the canal except for an area
near the pump intakes, which was approximately 30 feet in depth, and an area west of the existing
bridge at approximately 950 feet upstream from the pump intakes, which was approximately 19 feet
in depth.

Literature Cited:

Lower Colorado River Authority, 2019. Water quality data available on-line at http://waterquality.
Icra.org/. Accessed March 5, 2019.

Lower Colorado River Authority, 2018. Information access on-line at
https://www.lcra.org/energy/electric-power/facilities/Pages/ferguson-power-plant.aspx.
Accessed January, 2018.

Lower Colorado River Authority, 2015. “Lake Buchanan and Travis: Water Management Plans and
Drought Contingency Plans”, submitted to TCEQ, November, 2015.

Lower Colorado River Authority, 2011. “Final Report: Colorado River Environmental Modeling
System Phase 3: Inks Lake, Lake LBJ, Lake Marble Falls” prepared by Parsons and Anchor, March
2011.

Lower Colorado River Authority, 1977. “Before and After Studies on the Effects of a Power Plant
Installation on Lake Lyndon B. Johnson,” prepared by Center for Research in Water Resources,
The University of Texas at Austin.

Texas Commission on Environmental Quality, 1983. Certificate of Adjudication: 14-5480 for Lake
Lyndon B. Johnson to the Lower Colorado River Authority.

Texas Parks and Wildlife Department. 2021. 2020 Fisheries Management Survey Report, Inland
Fisheries Division, report dated July 31, 2021.

Texas Water Development Board, 2007. “Volumetric and Sedimentation Survey of Lake Lyndon B.
Johnson, May 2007 Survey” prepared for the Lower Colorado River Authority, report dated April
20009.



SECTION 4: OPERATIONAL STATUS

Section 4(a)(1): Description of Operating Status
The Ferguson Power Plant is a natural gas-fired combined cycle plant with two combustion turbines
and a steam turbine. Initial commaercial operation of the power plant occurred in March 2014.

The power generating units are permitted to operate on a continuous basis. However, the units are
dispatched based on electrical demand on the state-wide grid.

The Net Capacity Factor (ratio of actual plant generation divided by maximum possible net
generation for the year) has been the following:

e 2019=64.93
e 2020=77.06
e 2021=72.12
e 2022=67.78
e 2023=81.37

Section 4(a)(2): Description of Outages

The Ferguson Power Plant has not experienced any extended or unusual outages to date since
commencement of commercial operations in March 2014. Lake LBJ experiences periodic lowering
of the reservoir that is planned in order to give residents with shoreline property the opportunity to
perform maintenance.

Section 4(a)(3): Capacity Utilization Rate

The Ferguson Power Plant does not have any operating units with a capacity utilization rate of less
than 8 percent averaged over 24 months. Not applicable.

Section 4(a)(4): Major Upgrades

The Ferguson Power Plant was originally a conventional natural gas-fired power boiler and was
decommissioned and replaced with the current combined cycle power plant, which began
commercial operations in 2014. As part of the replacement project, the option to burn fuel oil was
removed and the CWIS was redesigned to reduce through screen velocity.



ATTACHMENT: TCF-TECH-6 FIGURES

Figure 1: Photo of Ferguson Power Plant

Figure 2: General Location Map of Lake LBJ and Ferguson Plant

Figure 3: Aerial Map of Ferguson Power Plant on Lake LBIJ

Figure 4: lllustration of Cooling Water Impoundment Area in Ferguson Permit
Figure 5a-5d: Pump Curve Test Data for CW and Cooling Water Pumps
Figure 6: Annual Intake Flow (AIF) Measured Daily July 2023 -June 2024
Figure 7: TCEQ Letter Regarding Closed-Cycle Recirculating System
Figure 8: Redesigned Ferguson Plant Cooling Water Intake Structure
Figure 9: Features of Redesigned Cooling Water Intake Structure
Figure 10a-10b: Ferguson Through Screen Velocities

Figure 11: Depths Map of Lake LBJ

Figure 12: Contour Map of Lake LBJ
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Actual Intake Flow - Ferguson Power Plant

Million Gallons Per Day

Dayof | July | Aug | Sept | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | June
Mon | 2023 | 2023 | 2023 | 2023 | 2023 | 2023 | 2024 | 2024 | 2024 | 2024 | 2024 | 2024
1 285 272 270 272 9 289 287 288 288 287 10 289
2 285 271 269 271 10 289 287 288 289 287 11 289
3 284 271 269 211 10 289 287 288 290 287 122 289
4 284 272 270 270 221 289 287 287 290 287 238 289
5 283 272 270 269 292 289 287 287 280 287 292 289
6 280 21 270 269 291 289 287 287 280 287 292 289
7 280 211 279 268 291 289 287 287 290 287 292 289
8 280 270 276 269 291 289 286 288 289 287 292 288
9 280 271 275 268 291 289 286 287 280 287 292 288
10 279 2N 273 270 291 289 288 287 277 286 292 288
11 279 2N 273 282 291 289 290 287 289 287 @ 291 288
12 282 2N 271 281 291 289 289 287 289 287 291 288
13 285 211 273 279 290 289 289 287 289  2B7 291 288
14 284 272 272 277 290 289 290 287 289 287 290 287
15 283 270 2N 275 290 289 289 287 289 287 290 287
16 281 270 270 275 290 289 289 287 289 11 290 287
17 281 270 270 275 290 288 289 287 289 10 289 287
18 281 269 270 276 290 288 289 287 289 10 289 286
19 280 269 269 273 290 288 289 287 288 10 289 286
20 279 269 269 274 290 288 289 286 288 10 289 286
21 255 248 247 250 266 264 265 262 264 9 265 262
22 276 283 282 273 290 288 288 286 288 5 289 285
23 275 282 280 273 290 288 288 284 288 0 289 285
24 276 281 279 272 290 288 288 283 287 0 280 285
25 275 218 277 272 290 287 288 283 288 0 289 285
26 274 276 276 272 289 287 288 282 288 0 289 285
27 273 273 274 272 289 287 288 288 288 0 289 283
28 273 273 273 29 289 287 288 287 288 5 289 282
29 272 211 273 A 289 287 288 289 288 10 289 282
30 272 270 272 1" 289 287 288 288 10 289 281
31 272 269 10 2873 288 288 289

Figure 6: Annual Intake Flow (AIF) Measured Daily July 2023 -June 2024




Bryan W. Shaw, Ph.D., P.E,, Chairman
Toby Baker, Commissioner

Jon Niermann, Conimissioner

Richard A. Hyde, P.E., Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Pratecting Texas by Reducing and Pr ing Poll:

February 17, 2017

Mr. Bill Steinhauser

Lower Colorado River Authority
P.O. Box 220

Austin, Texas 78767

Re:  316(b) Requirements for the Ferguson Power Plant
TPDES Permit No. WQ0001369000

Dear Mr. Steinhauser:

We have received your letter dated January 25, 2017, in which the Lower Colorado
River Authority (LCRA) requests a waiver of all application requirements under 40 CFR
§ 122.21(r) related to the Clean Water Act section 316(b) requirements for the Thomas
C. Ferguson Power Plant, TPDES Permit No. WQ0001369000.

The LCRA withdraws cooling water from the Lyndon B. Johnson Reservoir (Lake LBJ), a
man-made impoundment constructed by the LCRA in 1951 for industrial purposes.
Lake LBJ's fishery is stocked and managed by the Texas Parks and Wildlife Department
(TPWD), and LCRA has submitted the latest TPWD Inclined Fisheries report for the
waterbody. Submittal of this report satisfies application requirements under 40 CFR §
122.21(r)(4); therefore, the application requirement is waived. However, the facility
must submit the most current TPWD Inclined Fisheries report for Lake LBJ at the time
of submitting applications for all subsequent renewal or major amendment permit
actions. If the LCRA terminates the stocked and managed program with TPWD, it must
notify the TCEQ Industrial Permits Team, MC 148, upon termination and submit
information required under 40 CFR § 122.21(r)(4) with the subsequent renewal or
major amendment permit application.

Lake LBJ is operated in a manner consistent with a closed-cycle recirculating system, as
defined at 40 CFR § 125.92(c), and the facility has been granted a waiver of application
requirements in 40 CFR § 122.21(r)(4) based on submittal of the most recent TPWD
Inclined Fisheries report for Lake LB]. Application requirements under 40 CFR §
122.21(r}(9)-(13) are waived based on 40 CFR § 122.2 1{r}(1)(ii)(B) and 125.95(a)3),
pending review of the TPWD Inclined Fisheries report and the existing entrainment
data submitted for application requirements under 40 CFR § 122.21(r)(7). Upon review,
the TCEQ may request some or all of the application requirements under 40 CFR §
122.21(r)(9)-(13). :

P.O.Box13087 * Austin, Texas 78711-3087 * §12-239-1000 teeq.texas.gov

How is our customer service?  lceq.texas.gov/customersurvey

printed on recycled paper using vegelaile-based ink

Figure 7: TCEQ Letter Regarding Closed-Cycle Recirculating System




Mr. Bill Steinhauser
Page 2
February 17, 2017

The LCRA has requested an alternative submittal schedule for application requirements for the
Thomas C. Ferguson Power Plant. Application requirements under 40 CFR §§122.21(r)(2), (3),
and (5-8) must be submitted to the TCEQ Industrial Permits Team, MC 148, no later than
January 31, 2018. Other Requirement No. 8 has been added to the draft permit requiring the
applicant to submit biannual reports on the status of application requirements development to
ensure the applicant is making progress towards compliance with Clean Water Act section
316(b) requirements.

Sincerely,

G. Michae] Lindner, Team Leader
Industrial Permits Team

Water Quality Division (MC 148)
Texas Commission on Environmental Quality

GML/SMG/ml

Enclosures

Figure 7 {continued): TCEQ Letter Regarding Closed-Cycle Recirculating System
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Survey and Management Summary

Fish populations in Lyndon B. Johnson (LBJ) Reservoir were surveyed in 2020 using electrofishing, and
in 2021 using gill netting. Historical data are presented with the 2017-2021 data for comparison. This
report summarizes the results of the surveys and contains a management plan for the reservoir based on
those findings.

Reservoir Description: Lyndon B. Johnson Reservoir is a stable-level 6,502-acre impoundment of the
Colorado and Llano Rivers in Burnet and Llano counties, Texas. It was constructed in 1951 by the Lower
Colorado River Authority (LCRA) for purposes of hydro-electric and steam-electric power, flood control,
and water conservation. The reservoir has a drainage area of approximately 36,290 square miles and a
shoreline length of about 270 miles. Residential and commercial properties border most of the shoreline
area.

Management History: Important sport fish include Largemouth Bass, Channel Catfish, and White Bass.
Management activities included Florida Largemouth Bass stockings from 2011 to 2016 to improve the
potential for trophy Largemouth Bass, and conducting annual aquatic vegetation surveys to monitor exotic
invasive species. The reservoir is managed under statewide regulations. Lyndon B. Johnson Reservoir
had little vegetative coverage prior to 2012.

Fish Community

e Prey species: Bluegill, Gizzard Shad, and Redbreast Sunfish were the predominant prey
species in 2020. Threadfin Shad and Redear Sunfish were also available as forage. The forage
base was sufficient to support sportfish.

o Catfishes: Blue Catfish relative abundance was low, as was the case in previous surveys.
Channel Catfish was the predominant catfish species in the reservoir; catch rate had increased
since the previous two surveys. Flathead Catfish were present in low numbers.

¢ White Bass: This reservoir continued to support a low-abundance White Bass population. Most
individuals sampled were of harvestable size.

o Largemouth Bass: Largemouth Bass abundance was moderate; population size structure was
good, and overall body condition for most fish was close to optimal.

Management Strategies: Based on current information, the reservoir should continue to be managed
with existing regulations. Aquatic vegetation surveys should continue to be conducted annually to monitor
coverage of non-native water hyacinth, Eurasian watermilfoil, and hydrilla. Standard gill netting and
electrofishing surveys will be conducted in 2024 — 2025, and an additional electrofishing survey in 2022.



Introduction

This document is a summary of fisheries data collected from Lyndon B. Johnson (LBJ) Reservoir from
2017-2021. The purpose of the document is to provide fisheries information and make management
recommendations to protect and improve the sport fishery. While information on other fishes was
collected, this report deals primarily with major sport fishes and important prey species. Historical data are
presented with the 2017-2021 data for comparison.

Reservoir Description

Lyndon B. Johnson Reservoir is a 6,502-acre impoundment of the Colorado and Llano rivers in Burnet
and Llano counties, Texas. It was constructed in 1951 by the Lower Colorado River Authority (LCRA) for
purposes of hydro-electric and steam-electric power production, flood control, and water conservation.
The reservoir is eutrophic with a mean TSI chl-a of 56.40, and a 10-year change of +3.72 (Texas
Commission on Environmental Quality 2020). Lyndon B. Johnson Reservoir has a drainage area of
approximately 36,290 square miles and a shoreline length of 270 miles. This is a stable-level reservoir
(825 ft. above mean sea level), and lies within the Edwards Plateau ecological area and Colorado River
Basin. Land use in the watershed is predominantly ranching. Residential and commercial properties
border most of the shoreline. Shoreline habitat at the time of sampling consisted mostly of bulkhead with
docks, and vegetated natural shoreline. Aquatic vegetation is present, but has been below optimal levels
for fish production (Durocher 1984; Dibble et al. 1996). Other descriptive characteristics for LBJ Reservoir
are in Table 1.

Angler Access

Angler access at LBJ Reservoir was good for boat anglers, but poor for bank anglers. Nineteen concrete
boat ramps were available for anglers. Of the 19 ramps, two are considered the primary public ramps on
the reservoir, Cottonwood Shores (lower reservoir) and the Kingsland Lions Club (upper reservoir).
Cottonwood Shores requires a fee. The remaining ramps are controlled by various home-owner
associations, but provide access to lake area residents. Additional boat ramp characteristics are in Table
2.

Management History

Previous management strategies and actions: Management strategies and actions from the previous
survey report (Faroogi and De Jesus 2017) included:

1. Continue annual aquatic vegetation surveys and conduct an additional electrofishing survey
in 2018 to monitor the Largemouth Bass population in response to vegetation dynamics.

Action: With the exception of 2018, annual vegetation surveys have been conducted
since 2017. A major flood occurred at the reservoir in October 2018, which resulted in
structural damage, and prevented the 2018 vegetation and electrofishing surveys.

2. Continue online monitoring of the results of Largemouth Bass tournaments to capture large
fish data.

Action: Largemouth Bass tournament data was collated from 2012 to 2021.

3. Continue to engage partners and the general public about the negative impacts of aquatic
invasive species through the use of print media, social media, and public engagements.

Action: Outreach efforts regarding invasive species included social media, print media,
public presentations, and one-on-one interactions with constituents.

Harvest regulation history: Sport fish in LBJ Reservoir have been, and are currently managed with
statewide regulations (Table 3).

Stocking history: Florida Largemouth Bass were first stocked in LBJ Reservoir in 1976. They were last
stocked between 2011 to 2016 to improve the growth potential for Largemouth Bass. In 2010, a 13.7-
pound bass from LBJ Reservoir was submitted to the ShareLunker selective breeding program and a



portion of the offspring (2,220 ShareLunker Largemouth Bass fingerlings) were stocked in LBJ Reservoir.
The most recent Channel Catfish stockings were in 2012, 2013, and 2016. The complete stocking history
is in Table 4.

Vegetation/habitat management history: The reservoir had sub-optimal aquatic vegetation coverage
for fish production (Durocher 1984; Dibble et al. 1996). In efforts to increase native aquatic vegetation
coverage, nine sites were planted with aquatic vegetation beginning in 2000 and these have been
evaluated since 2005. Little expansion was documented at most sites (Bonds and Magnelia 2005);
however, one site had thrived (DeJesus and Magnelia 2009).

While aquatic vegetative coverage has been low from a fishery perspective, reservoir-based businesses
and waterfront homeowners have been impacted by localized nuisance vegetation issues. With the
cooperation and participation of LCRA, municipal authorities that surround the reservoir, and Texas Parks
& Wildlife Department (TPWD), a nuisance aquatic vegetation management plan was developed by
TPWD in 2015 to help coordinate treatment proposals on behalf of applicants for localized nuisance
aquatic vegetation control. The plan is no longer in effect.

Water hyacinth was first documented in 2003 in one cove of the reservoir and has spread. This species is
still only present in small quantities. Herbicide treatments have successfully been used by the LCRA to
control large scale infestations of this species. Eurasian watermilfoil has been the dominant non-native
species since 2011.

Most of the shoreline habitat was comprised of bulkhead, and natural vegetated shoreline.

Water transfer: No inter-basin water transfers are known to exist at LBJ Reservoir.



Methods

Surveys were conducted to achieve survey and sampling objectives in accordance with the objective-
based sampling (OBS) plan for LBJ Reservoir (Farooqi and De Jesus 2017). Primary components of the
OBS plan are listed in Table 5. All survey sites (Appendix A) were randomly selected and all surveys were
conducted according to the Fishery Assessment Procedures (TPWD, Inland Fisheries Division,
unpublished manual revised 2017).

Electrofishing — Largemouth Bass, sunfishes, Gizzard Shad, and Threadfin Shad were collected by
electrofishing (1.5 hours at 18, 5-min stations). Catch per unit effort (CPUE) for electrofishing was
recorded as the number of fish caught per hour (fish/h) of actual electrofishing. Category 2 age and
growth analysis was performed for Largemouth Bass according to the Fishery Assessment Procedures
(TPWD, Inland Fisheries Division, unpublished manual revised 2017).

Gill netting — Catfish and White Bass were collected by gill netting (10 net nights at 10 stations). Catch
per unit effort for gill netting was recorded as the number of fish caught per net night (fish/nn). Category 2
age and growth analysis was performed for White Bass according to the Fishery Assessment Procedures
(TPWD, Inland Fisheries Division, unpublished manual revised 2017).

Genetics — Genetic analysis of Largemouth Bass was conducted according to the Fishery Assessment
Procedures (TPWD, Inland Fisheries Division, unpublished manual revised 2017). Micro-satellite DNA
analysis was used to determine genetic composition of individual fish.

Statistics — Sampling statistics (CPUE for various length categories), structural indices [Proportional Size
Distribution (PSD), terminology modified by Guy et al. 2007], and condition indices [relative weight (W,)]
were calculated for target fishes according to Anderson and Neumann (1996). Index of Vulnerability (IOV)
was calculated for Gizzard Shad (DiCenzo et al. 1996). Standard error (SE) was calculated for structural
indices and 10V.

Habitat — A structural habitat survey was last conducted in 2016. Habitat was assessed with the digital
shapefile method (TPWD, Inland Fisheries Division, unpublished manual revised 2017).

Results and Discussion

Habitat: A structural habitat survey was not conducted in 2020 since large-scale changes in structural
habitat were not suspected. The last structural survey was conducted in 2016 {(Farooqi and De Jesus
2017) when habitat consisted primarily of bulkheads and natural shoreline (Table 6). In 2020, native
vegetation and non-native vegetation covered < 1% of the reservoir’s surface area (Table 7; Appendix B).
Total coverage estimate of all plant species from 2017 to 2020 (ranging from 0.7 % to 2.5% of the
reservoir's surface area) was considerably lower than that considered optimum for productive fisheries
(Dibble et al. 1996, Durocher et al. 1984). Prior to 2016, the dynamics of vegetative coverage in the
reservoir had been driven largely by Eurasian watermilfoil (Faroogi and De Jesus 2017). Drought
conditions that prevailed from 2011 to 2014 most likely created an environment in which Eurasian
watermilfoil could flourish. As the drought ended, Eurasian watermilfoil coverage was reduced to 0.0% by
2016, likely aided by heavy grazing from coots, and has not recovered since then.

Hydrilla became established by 2014 (22.3 acres) and reached 112.9 acres (1.8% of reservoir surface
area) by 2016 (Farooqi and De Jesus 2017). In 2017, hydrilla covered 18.9 acres, but has not been
detected since then. Water hyacinth coverage has remained < 1 acre since 2017.

Prey species: Bluegill, Gizzard Shad, and Redbreast Sunfish were the predominant prey species in
2020. Threadfin Shad and Redear Sunfish were also available as forage (Appendix C).

In 2020, Threadfin Shad CPUE was 50.7/h which was less than that obtained in 2016 (305.3/h);
nevertheless, Threadfin Shad CPUE was higher than in 2012 (8.0/h) and 2010 (34.0/h). Total CPUE of



Gizzard Shad (165.3/h) was higher than in previous surveys conducted in 2016 (88.7/h), 2012 (106.7/h;
Figure 1), and 2010 (121.3/h). Index of vulnerability for Gizzard Shad was relatively low (24); indicating
24% of Gizzard Shad were of vulnerable size (< 8 inches) to existing predators. The IOV was lower than
in 2016 (47), but was still an improvement compared to the 2012 (4) and 2010 (8) surveys. Historically,
this reservoir has had low IOV values (De Jesus and Magnelia 2009).

Total CPUE of Redbreast Sunfish in 2020 (117.3/h) was higher than in 2016 (75.3/h), but was lower than
in 2012 (186.0/h). Larger fish (up to 7 inches in length) were present, providing some good opportunities

for sunfish anglers and population size structure was adequate as indicated by a PSD of 25 (Figure 2). A
new water body record (rod and reel) for Redbreast Sunfish (0.8 pounds, 10.0 inches) was established in
2017.

Bluegill was the most abundant prey species. In 2020, total CPUE of Bluegill (227.3/h) had improved
compared to 2016 (94.7/h), but was less than in 2012 (307.3/h). Although less abundant than in previous
years, fish in the 6 to 8-inch size range were still present (PSD-P = 1) and overall population size
structure was good (Figure 3). Relatively lower catch rates of Redear Sunfish (42.7/h) and Longear
Sunfish (12.0/h) were obtained in 2020. A new water body record (rod and reel) for Longear Sunfish (0.88
pounds, 10.75 inches) was established in 2017.

Catfishes: Blue Catfish relative abundance was low (1.1/nn in 2021), as was the case in previous
surveys (0.5/nn in 2017 and 0.3/nn in 2013); the few individuals that were sampled were large fish — up to
33 inches in length (PSD=65; PSD-P=12). Juvenile fish production was not detected (Figure 4). Blue
Catfish have never been stocked in the reservoir by TPWD so their presence could be due to emigration
from upstream reservoirs or unauthorized introductions. Relative weight was good (> 90) for the majority
of stock size fish. The current water body record (rod and reel) for Blue Catfish was established in 2016
(71.4 pounds, 51.8 inches).

Channel Catfish was the predominant catfish species in the reservoir. Objective based sampling metrics
{Table 5) were met. In 2021, the total gill net catch rate of Channel Catfish had increased to 8.6/nn
compared to 2.7/nn in 2017 and 1.8/nn in 2013 (Figure 5). In 2021, CPUE-12 (4.4/nn) indicated a good
proportion of the fish sampled were above harvestable-size (=2 12 inches), and the largest fish was 27
inches in length (PSD=56; PSD-P=3). Body condition of harvestable-size Channel Catfish was good with
most fish having relative weights = 90, and some fish were at or above optimum (2 100).

Flathead Catfish relative abundance is typically low in this reservoir. Total CPUE of Flathead Catfish was
1.5/nn in 2021 compared to 0.5/nn in 2017 and 1.2/nn in 2013 (Figure 6). Nearly all the fish collected
were over harvestable-size (218 inches) and the largest fish measured 29” in length (PSD=91; PSD-
P=17). Relative weight of stock-size fish was quite variable, nevertheless nearly all the fish had a W, of =
85, and some fish were at or above optimum (= 100).

White Bass: This reservoir continued to support a low-abundance White Bass population. The total
CPUE of White Bass was 2.5/nn in 2021 compared to 1.6/nn in 2017 and 1.5/nn in 2013 (Figure 7). The
total catch rate in 2021 (2.5/nn) was a little higher than the average (1.8/nn) calculated from the previous
eight surveys going back to 1997. Furthermore, most individuals sampled were of harvestable size (2 10
inches) with the largest fish measuring 15 inches long (PSD=89, PSD-P=11). Body condition was sub-
optimum (W, <100) ranging from 80 to 92. Based on a Category 2 age and growth analysis, all 11 fish
were 2 years old (Figure 8). In the absence of age-1 fish, we can infer that White Bass reached
harvestable size (10 inches) between age 1 and 2, as was the case in previous years (Faroogi and De
Jesus 2017). A new water body record (rod and reel) for White Bass (3.6 pounds, 19.0 inches) was
established in 2017.

Largemouth Bass: In 2020, the reservoir contained a moderate density Largemouth Bass population
relative to bass populations in other central Texas reservoirs. Objective based sampling metrics (Table 5)
were met. The total CPUE of Largemouth Bass was 82.7/h in 2020 which was consistent with catch rates
of 60.7/h in 2016 and 70.0/h in 2014 (Figure 9) and was equal to the 22-year average total CPUE of



82.7/h. The CPUE of larger size classes of Largemouth Bass were also more consistent with the previous
two surveys. The electrofishing catch rate of stock-length Largemouth Bass was 49.3/h in 2020 compared
to 54.0/h in both 2016 and in 2014. However, there was a decline in the catch rate of harvestable bass
(CPUE-14) in 2020 (12.0/h), compared to 2016 (21.3/h) and 2014 (16.7/h). Nevertheless, in all three
surveys, CPUE-14 was above the historical average of 10.4/h for LBJ Reservoir. Population size structure
in the last three surveys was good; population indices (Figure 9) were within the expected range (PSD 40
to 70, PSD-P 10 to 40, PSD-M 0 to 10) for a balanced population (Gabelhouse 1984). Overall, body
condition was close to optimal (W, =100) in 2020, with fish in most length groups having relative weights
of between 90 and 102. Category 2 age and growth analysis was not completed due to an inadequate
sample size (n=5).

In 2016, Florida Largemouth Bass influence was 58.0%; nearly all the fish were intergrades. Florida
Largemouth Bass influence has remained relatively constant during the last four evaluations since 2006,
ranging from 58.0% to 66.0% of Florida Largemouth Bass alleles (Table 8), even though the reservoir
was stocked with Florida Largemouth Bass annually from 2011 to 2016. Due to the historic genetic
stability of the Largemouth Bass population and the level of Florida Largemouth Bass alleles, no genetic
analysis was performed in 2020.

The characteristics of the Largemouth Bass population in LBJ Reservoir have made it a popular venue for
tournaments. One of the biggest local organizations is the Texas Tournament Zone which has held
annual tournaments on the reservoir from 2012 to 2021 (although no data was available from 2013 and
2019). Appendix D shows that annual mean bag weight (ranging from 13.2 Ibs to 20.7 Ibs) and mean fish
weight per year (2.7 Ibs to 4.1 Ibs) has been very similar since 2012. Total annual bag weight has varied
from 328.9 Ibs to 517.4 Ibs. The size of the largest fish caught during tournaments has varied from 7.5-
10.6 Ibs. The total number of fish caught by the top 25 ranking teams has varied from 112 to 125 since
2012. These statistics, derived from strong tournament activity, are indicative of a well performing
Largemouth Bass fishery.



Fisheries Management Plan for LBJ Reservoir, Texas
Prepared — July 2021

ISSUE 1: Since 2015, there have been significant changes to the plant community driven by natural
fluctuations that may influence Largemouth Bass population dynamics in the reservoir.

MANAGEMENT STRATEGIES
1. Continue annual aquatic vegetation surveys.

2. Conduct an additional electrofishing survey in 2022 to monitor the Largemouth Bass population in
response to vegetation dynamics.

ISSUE 2: Largemouth Bass tournament activity has become a feature of this fishery and is
indicative of its performance. Large individuals are reported caught by tournament
anglers from an active tournament scene at LBJ Reservoir.

MANAGEMENT STRATEGY

1. Continue to monitor the Largemouth Bass tournament activity to capture fish data, particularly
from the larger fish which are typically underrepresented by electrofishing.

ISSUE 3: Many invasive species threaten aquatic habitats and organisms in Texas and can
adversely affect the state ecologically, environmentally, and economically. For example,
zebra mussels can multiply rapidly and attach themselves to any available hard structure,
restricting water flow in pipes, fouling swimming beaches, and plugging engine cooling
systems. Giant salvinia and other invasive vegetation species can form dense mats,
interfering with recreational activities like fishing, boating, skiing, and swimming. The
financial costs of controlling and/or eradicating these types of invasive species are
significant. Additionally, the potential for invasive species to spread to other river
drainages and reservoirs via watercraft and other means is a serious threat to all public
waters of the state

MANAGEMENT STRATEGIES

1. Continue to cooperate with LCRA to ensure adequate appropriate signage at access points
around the reservoir.

2. Continue to partner with marina owners regarding invasive species by providing them with
posters, literature, etc. so that they can in turn educate their customers.

3. Continue to inform the public about invasive species through the use of media and the internet.
4. Make a speaking point about invasive species when presenting to constituent and user groups.

5. Keep track of (i.e., map) existing and future inter-basin water transfers to facilitate potential
invasive species responses.



Objective-Based Sampling Plan and Schedule (2021-2025)

Sport fish, forage fish, and other important fishes

Important sport fish in Lyndon B. Johnson (LBJ) Reservoir include Largemouth Bass, White Bass, and
Channel Catfish species. Known important forage species include Bluegill, Redbreast Sunfish, Gizzard
Shad, and Threadfin Shad.

Low density fisheries

White Crappie: White Crappie total CPUE in 2012, 2008, 2004, and 2000 were 0.2, 3.5, 0.8, 4.5/nn
respectively. The historical average total CPUE is 2.3/nn (range 0.8/nn — 4.5/nn). The CPUE-10 was
0.1/nn, 0.3/nn and 0.2/nn in 2012, 2008, and 2004, respectively. Sampling this population is not a priority
for 2021-2025. However, any crappie caught while gill netting for Channel Catfish and White Bass will be
enumerated.

Blue Catfish: Blue Catfish have not been stocked in LBJ Reservoir. Some Blue Catfish have been
recorded in surveys and their presence is most likely a result of upstream emigration from stocked
reservoirs. Blue Catfish total CPUE in 2021, 2017, 2013, 2009, 2005, and 2001 were 1.1, 0.5, 0.3, 0.2,
0.1, 0.1/nn, respectively. Sampling this population is not a priority for 2021-2025. However, we will
monitor presence/absence of Blue Catfish while conducting gill netting surveys for Channel Catfish.

Flathead Catfish: Flathead Catfish are present in low abundance based on gill netting surveys. Flathead
Catfish total CPUE in 2021, 2017, 2013, 2009, 2005, and 2001 were 1.5, 0.5, 1.2, 1.5, 1.6, 0.4/nn
respectively. Sampling this population is not a priority for 2021-2025. However, we will monitor
presence/absence while conducting gill netting surveys for Channel Catfish.

Forage Species

Bluegill, Redbreast Sunfish and Gizzard Shad: Bluegill, Redbreast Sunfish, Gizzard Shad, Threadfin
Shad, and Redear Sunfish are the predominant prey species available in LBJ Reservoir. Sampling effort
based on achieving sampling objectives for Largemouth Bass will result in sufficient numbers of Bluegill,
Redbreast Sunfish and Gizzard Shad for size structure estimation (PSD for sunfish and IOV for Gizzard
Shad; 50 stock-size fish minimum at 18 stations with 80% confidence), but not for relative abundance
estimates (RSE < 25 of CPUE-Total (CPUE-T); anticipated effort is 25-30 stations). At the sampling effort
needed to achieve sampling objectives for Largemouth Bass, the expected RSE for CPUE-T is 30 for
Bluegill and Redbreast Sunfish, and 35 for Gizzard Shad. No additional effort will be expended to achieve
an RSE < 25 for CPUE of Bluegill, Redbreast Sunfish, and Gizzard Shad. Instead, Largemouth Bass
body condition can provide information on forage abundance, vulnerability, or both relative to predator
density.

Survey objectives, fisheries metrics, and sampling objectives

Largemouth Bass: Largemouth Bass are the most popular sport fish in LBJ Reservoir. Recent
improvements in abundance and size structure of the population is reflected by an increase in
Largemouth Bass fishing tournament activity since 2012. These statistics, derived from a strong presence
of tournament activity, are indicative of a well performing Largemouth Bass fishery. A ShareLunker
weighing 13.7 Ibs. was caught from LBJ Reservoir in 2010. The popularity and growing reputation for
quality Largemouth Bass fishing at this reservoir warrants sampling time and effort.



Trend data on CPUE, size structure, and body condition have been collected biennially since 2000 with
fall nighttime electrofishing. Continuation of biennial trend data with night-electrofishing in the fall will
allow for determination of any large-scale changes in the Largemouth Bass population. A minimum of 18
randomly selected 5-min electrofishing sites will be sampled in 2022 and 2024, but sampling will continue
at random sites until 50 stock-size fish are collected and the RSE of CPUE-S is < 25 (the anticipated
effort to meet both sampling objectives is 18 stations with 80% confidence). Exclusive of the original 18
random stations, three additional random stations will be pre-determined in the event some extra
sampling is necessary. If failure to achieve either objective has occurred after one night of sampling and
objectives can be attained with 6-12 additional random stations, another night of effort will be expended.

Relative weight of Largemouth Bass > 8” will be determined from their length/weight data (maximum of 10
fish weighed and measured per inch class). Ages for Largemouth Bass will be determined by a Category
2 evaluation using otoliths from 13 randomly selected fish (range 12.9 to 14.9 inches) to determine at
what age fish reach harvestable size. Fin tissue samples will be taken from 30 randomly selected
Largemouth Bass for genetic analysis.

Channel Catfish: Channel Catfish were last stocked in LBJ Reservoir in 2016. Target sample sizes to
evaluate size structure and CPUE will be 50 stock-length fish, and an RSE of CPUE-S < 30. Based on the
number of gill nets set in previous surveys, a minimum of 15 randomly selected gill net stations will be
sampled, but sampling will continue at random stations until a minimum of 50 stock size Channel Catfish
have been collected. In addition to the original 15 random stations, five additional random stations will be
pre-determined in the event extra sampling is necessary.

White Bass: White Bass will be collected when sampling for Channel Catfish with gill nets. Sampling will
be limited to general monitoring trend data (without precision or sample size requirements). An age and
growth sample with a minimum of 13 fish between 9.0 and 10.9 inches in length will be collected from gill
netting to assess the time required for White Bass to grow to the minimum length limit for harvest
(Category 2 evaluation).
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Tables and Figures

Table 1. Characteristics of LBJ Reservoir, Texas.

Characteristic Description

Year constructed 1951

Controlling authority Lower Colorado River Authority
Counties Burnet and Llano

Reservoir type Mainstream: Colorado River
Shoreline Development Index 13.3

Conductivity 338 pS/cm
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Table 2. Boat ramp characteristics for LBJ Reservoir, Texas, last assessed in September 2016.
Reservoir elevation at time of survey was 824 ft. above MSL (conservation level is 825 ft. above MSL).

Latitude Parking Elevation at
Longitude capacity end of boat
Boat ramp (dd) Public (N) ramp (ft.) Condition
Cottonwood Shores  30.550603 Y 50 NA Good
-98.337208
Sherwood Forest 30.584761 Y 10 NA Good
Park -98.370508
Clear Cove City 30.579892 Y 10 NA Good
Park -98.369933
Timberhill Park 30.580825 Y 10 NA Good
-98.376675
Belaire Park 30.576706 Y 10 NA Good
-98.385850
Bluebriar City Park  30.593392 Y 10 NA Good
-98.395156
Castleshoals Park 30.594089 Y 10 NA Needs improvement
-98.389842
Dove Point Park 30.603619 Y 10 NA Good
-98.392897
Boat Ramp #9 30.603883 N 10 NA Needs improvement
-98.394597
Granite Shoals 30.604406 Y 10 NA Needs improvement
Park -98.406822
Boat ramp #11 30.628600 N 10 NA Good
-98.415583
Riverside View 30.647325 N 10 NA Good
-98.418103
Boat Ramp #13 30.649772 N 10 NA Good
-98.419142
Gas Station Boat 30.657461 N 15 NA Good
Ramp -98.427850
Clearwater Marina 30.672928 Y 10 NA Good
-98.420567
Boat Ramp #16 30.704183 N 10 NA Good
-98.412719
RV and Boat 30.491119 N 10 NA Good
Storage -98.429969
Kingsland Lions 30.653214 Y 15 NA Needs improvement
Club -98.436011
Sidney Rowe Mem.  30.643678 Y 10 NA Good
Park -98.450256
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Table 3. Harvest regulations for LBJ Reservoir, Texas.

Species Bag limit Length limit
Catfish: Channel and Blue Catfish, 25 12-inch minimum
their hybrids, and subspecies (in any combination)

Catfish, Flathead 5 18-inch minimum
Bass, White 25 10-inch minimum
Bass, Largemouth 52 14-inch minimum
Bass, Guadalupe 58 None
Crappie: White and Black Crappie, 25 10-inch minimum
their hybrids, and subspecies (in any combination)

2 Daily bag for Largemouth Bass and Guadalupe Bass = 5 fish in any combination.
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Table 4. Stocking history for LBJ Reservoir, Texas. Life stages are fry (FRY), fingerlings (FGL),
advanced fingerlings (AFGL), adults (ADL) and unknown (UNK). Life stages for each species are defined
as having a mean length that falls within the given length range. For each year and life stage the species
mean total length (Mean TL; in) is given. For years where there were multiple stocking events for a
particular species and life stage the mean TL is an average for all stocking events combined.

Life Mean

Species Year Number Stage TL (in)

Channel

Catfish 1969 112,457 AFGL 7.9
1971 263,925 AFGL 7.9
1972 32,400 AFGL 7.9
1984 7,682 AFGL 11.0
1989 5,346 ADL 12.0
1991 10,900 AFGL 5.9
1994 580 AFGL 74
2009 400 ADL 14.5
2012 22,923 AFGL 43
2012 40,179 FGL 1.1
2012 62,371 FRY 0.9
2013 17,995 AFGL 4.3
2016 64,903 FGL 1.6
Total 642,061

Flathead

Catfish 1971 52 0.0
Total 52

Florida

Largemouth

Bass 1976 64,600 FRY 1.0
2001 228,300 FGL 14
2002 420,790 FGL 1.6
2011 338,740 FGL 15
2012 335,752 FGL 15
2013 472,365 FRY 03
2014 330,103 FGL 1.6
2015 240,671 FGL 1.7
2016 156,140 FGL 1.8
Total 2,587,461

Green

Sunfish x

Redear

Sunfish 1972 15,000 0.0
Total 15,000

Largemouth

Bass 1971 308,126 FRY 0.7

Total 308,126
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Table 4. Stocking history for LBJ Reservoir, Texas. Life stages are fry (FRY), fingerlings (FGL),
advanced fingerlings (AFGL), adults (ADL) and unknown (UNK). Life stages for each species are defined
as having a mean length that falls within the given length range. For each year and life stage the species
mean total length (Mean TL; in) is given. For years where there were multiple stocking events for a
particular species and life stage the mean TL is an average for all stocking events combined.

Life Mean

Species Year Number Stage TL (in)

Palmetto

Bass

(Striped X

White Bass

hybrid) 1977 71,000 UNK 0.0
1980 64,000 UNK 0.0
Total 135,000

ShareLunker

Largemouth

Bass 2010 2,220 FGL 25
Total 2,220

Smallmouth

Bass 1976 25,000 UNK 0.0
1984 59,400 FGL 2.0
1985 59,500 FGL 2.0
1986 747 AFGL 4.0
Total 144,647

Striped Bass 1983 59,881 UNK 0.0
Total 59,881

Walleye 1973 5,600,000 FRY 0.2
1974 1,600,000 FRY 0.2

Total 7,200,000
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Table 5. Objective-based sampling plan components for LBJ Reservoir, Texas 2020-2021.

Gear/target species Survey objective Metrics Sampling objective
Electrofishing
Largemouth Bass Abundance CPUE - stock RSE-stock < 25

Redbreast Sunfish?

Bluegill 2

Gizzard Shad @

Gill netting

White Bass

Channel Catfish

Size structure
Age-and-growth

Condition

Abundance
Size structure

Abundance
Size structure

Abundance
Size structure
Prey availability

Abundance
Size structure

Age-and-growth

Abundance
Size structure
Condition

PSD, length frequency
Age at 14 inches
w:

CPUE - total
PSD, length frequency

CPUE - total
PSD, length frequency

CPUE - total
Length frequency
[0}V

CPUE - total
Length frequency

Age at 10 inches

CPUE - stock
Length frequency
w;

N 2 50 stock
N=13,13.0-149
inches

10 fish/inch group (max)

RSE <25
N 2 50 stock

RSE <25
N =50

RSE = 25
Nz 50
N =50

Presence/absence

Presence/absence
N=13,9.0-109
inches

RSE-stock < 30
N 2 50 stock
10 fish/inch group (max)

aNo additional effort will be expended to achieve an RSE = 25 for CPUE and N 2 50 for Redbreast
Sunfish, Bluegill, and Gizzard Shad if not reached from designated Largemouth Bass sampling effort.
Instead, Largemouth Bass body condition can provide information on forage abundance, vulnerability, or
both relative to predator density.
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Table 6. Survey of structural habitat types, LBJ Reservoir, Texas, last conducted in 2016.

Habitat type Shoreline coverage (miles) % of total
Bulkhead with Piers and Docks 138.3 51.2
Natural Shoreline 103.9 38.5
Natural Shoreline/Piers/Docks 21.0 7.8
Rocky Shoreline 44 1.6
Rocky Bluff 24 0.9

Table 7. Survey of aquatic vegetation, LBJ Reservoir, Texas, 2017 — 2020. Surface area (acres) is listed
with percent of total reservoir surface area in parentheses. Surveys were conducted in the fall.

Vegetation 2017 2018 2019 2020
Native submersed 6.8 (0.1) n/a 0.0 0.0
Native floating-leaved 7.1(0.1) n/a 11.3(0.2) 10.4 (0.2)
Native emergent 103.7 (1.6) n/a 28.1 (0.5) 26.7 (0.4)
Non-native

Hydrilla (Tier I)* 18.9(0.3) n/a 0.0 0.0 (0.0)
E:;E?Sian watermilfoil (Tier <1.0 (n/a) n/a 0.0 0.0 (0.0)
Water Hyacinth (Tier I) * <1.0 (n/a) n/a <1.0 (n/a) <1.0 (n/a)
Elephant ear (Tier 1lI)* 0.0 n/a 0.0 4.5(0.1)

*Tier | is immediate Response, ** Tier lll is Watch Status
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Gizzard Shad

2012 Effort = 15
Total CPUE = 106.7 (17; 160)
35- oV = 4(2)

Inch Group

2016 Effort = 15

Total CPUE = 88.7 (26; 133)

35+ IOV = 47 (10)
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Figure 1. Number of Gizzard Shad caught per hour (CPUE) and population indices (RSE and N for CPUE
and SE for IOV are in parentheses) for fall electrofishing surveys, LBJ Reservoir, Texas, 2012, 2016, and
2020.
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Redbreast Sunfish
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Figure 2. Number of Redbreast Sunfish caught per hour (CPUE) and population indices (RSE and N for
CPUE and SE for size structure are in parentheses) for fall electrofishing surveys, LBJ Reservoir, Texas,
2012, 2016, and 2020.
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Bluegill
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Figure 3. Number of Bluegill caught per hour (CPUE) and population indices (RSE and N for CPUE and
SE for size structure are in parentheses) for fall electrofishing surveys, LBJ Reservoir, Texas, 2012, 2016,
and 2020.
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Blue Catfish
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Figure 4. Number of Blue Catfish caught per net night (CPUE, bars), mean relative weight (diamonds),
and population indices (RSE and N for CPUE are in parentheses) for spring gill net surveys, LBJ
Reservoir, Texas, 2013, 2017, and 2021. Vertical line represents minimum length limit at the time of
sampling.
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Channel Catfish
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Figure 5. Number of Channel Catfish caught per net night (CPUE, bars), mean relative weight
(diamonds), and population indices (RSE and N for CPUE and SE for size structure are in parentheses)
for spring gill net surveys, LBJ Reservoir, Texas, 2013, 2017, and 2021. Vertical line represents minimum
length limit at the time of sampling.
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Flathead Catfish
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Figure 6. Number of Flathead Catfish caught per net night (CPUE, bars), mean relative weight
(diamonds), and population indices (RSE and N for CPUE are in parentheses) for spring gill net surveys,
LBJ Reservoir, Texas, 2013, 2017, and 2021. Vertical line represents minimum length limit at the time of
sampling.
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White Bass
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Figure 7. Number of White Bass caught per hour (CPUE, bars), mean relative weight (diamonds), and
population indices (RSE and N for CPUE are in parentheses) for spring gill net surveys, LBJ Reservoir,
Texas, 2013, 2017, and 2021. Vertical line represent minimum length limit at the time of sampling.
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Figure 8. Length at age for White Bass (n=11) collected by gill netting at LBJ Reservoir, Texas, March
2021.
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Largemouth Bass

2014 Effort = 15
Total CPUE = 70.0 (18; 105)
20+ 130 Stock CPUE =  54.0 (18; 81)
20 g CPUE-14= 16.7 (22; 25)
15+ 110 % PSD = 62 (5)
" ¢ - ; PSD-P = 21 (5)
5 104 * L 2P * - g PSD-M = 6(2)
¢ 3 . &
5 . 80 g
0 : ; : AR o= e
0 5 10 15 20 25 30
Inch Group
2016 Effort = 15
Total CPUE = 60.7 (21; 91)
20+ 130 Stock CPUE = 54.0 (23: 81)
. L1200 CPUE-14= 213(29:32)
15 * L 110 '§ PSD = 67 (7)
. . PSD-P = 32 (6)
w =100 ® ‘
5 101 *ed o . o E PSD-M = 6 (3)
- 2
5_ 'BD E
ﬂ'ﬂ'ﬂm I :
D T T T L L] T T BU
a 5 10 15 20 25 30
Inch Group
2020 Effort = 15
Total CPUE = 82.7 (23; 124)
20+ 130 Stock CPUE =  49.3 (27: 74)
120 g CPUE-14= 12.0 (28; 18)
154 410 E PSD = 38 (5)
w 23 0P g W =100 @ PSD-P = 22 (7)
2 1] ® ~ ¢ a0 E PSD-M = 1(1)
-4
5 * -&a €
n ) L] L ) T = T T BD
0 5 10 15 20 25 30
Inch Group

Figure 9. Number of Largemouth Bass caught per hour (CPUE, bars), mean relative weight (diamonds),
and population indices (RSE and N for CPUE and SE for size structure are in parentheses) for fall
electrofishing surveys, LBJ Reservoir, Texas, 2014, 2016, and 2020. Vertical line represents the minimum
length limit at the time of sampling.
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Table 8. Results of genetic analysis of Largemouth Bass collected by fall electrofishing, LBJ Reservoir,
Texas, 2006, 2008, 2012, and 2016. FLMB = Florida Largemouth Bass, NLMB = Northern Largemouth
Bass, Intergrade = hybrid between a FLMB and a NLMB. Genetic composition was determined by micro-
satellite DNA analysis.

Number of fish

Year Sample size FLMB Intergrade NLMB % FLMB alleles % FLMB
2006 30 1 29 0 61.0 3.3
2008 30 0 30 0 58.0 0.0
2012 29 1 28 0 66.0 3.4
2016 30 1 29 0 58.0 3.3
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Proposed Sampling Schedule

Table 9. Proposed sampling schedule for LBJ Reservoir, Texas. Survey period is June through May. Gill
netting surveys are conducted in the spring, while electrofishing and trap netting surveys are conducted in

the fall.

Survey year

2021-2022 2022-2023 2023-2024 2024-2025

Angler Access

Structural Habitat

Vegetation

Electrofishing — Fall
Electrofishing — Spring
Electrofishing — Low frequency
Trap netting

Gill netting

Baited tandem hoop netting
Creel survey

Report

X

X
X X X X
X
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APPENDIX A - Map of sampling locations

Lake LBJ 2020-21 Sampling Sites

0o 05 1 2 Miles -lif\"
T TR Y Y U |

Location of sampling sites, LBJ Reservoir, Texas, 2020-2021. Gill net and electrofishing stations are
indicated by G and E, respectively.
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APPENDIX B — Aquatic vegetation map

Aquatic vegetation survey coverage map for LBJ Reservoir, Texas, August 2020.

2020 Lake LBJ Vegetation Survey
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APPENDIX C - Catch rates for all species from all gear types

Number (N) and catch rate (CPUE) (RSE in parentheses) of all target species collected from all gear
types from LBJ Reservoir, Texas, 2020-2021. Sampling effort was 15 net nights for gill netting and 1.5

hours for electrofishing.

Gill Netting Electrofishing

Species

N CPUE N CPUE
Gizzard Shad 248 165.3 (24)
Threadfin Shad 76 50.7 (38)
Inland Silverside 16 10.7 (62)
Blacktail Shiner 4 2.7 (100)
Smallmouth Buffalo 2 0.1 (68)
Blue Catfish 17 1.1 (33)
Channel Catfish 129 8.6 (13)
Flathead Caffish 23 1.5 (25)
White Bass 38 2.5 (20)
Redbreast Sunfish 176 117.3 (27)
Green Sunfish 1 0.7 (100)
Bluegill 341 227.3 (15)
Longear Sunfish 18 12.0 (27)
Redear Sunfish 64 42.7 (18)
Largemouth Bass 124 82.7 (23)
Guadalupe Bass 12 8.0 (38)
White Crappie 20 1.3 (31)
Black Crappie 1 <0.1 (100)
Log Perch 1 0.7 (100)
Tilapia 6 4.0 (73)
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APPENDIX D — Catch statistics for Texas Tournament Zone

Year Mean bag weight | Mean fish weight | Total bag weight | Biggest fish | Number Fish caught
(Ibs) (Ibs) (Ibs) (Ibs) by top 25 teams
2021 13.7 3.1 343.4 94 112
2020 13.2 27 3289 8.2 120
2019 N/A N/A N/A N/A N/A
2018 17.7 3.7 4431 9.1 121
2017 20.7 41 517.4 10.6 125
2016 14.4 3.0 360.4 75 122
2015 16.7 35 418.7 10.1 121
2014 14.7 3.2 366.6 8.6 113
2013 N/A N/A N/A N/A N/A
2012 13.4 27 335.1 9.9 122
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ATTACHMENT TCF-TECH-8
Existing Entrainment Studies

The Thomas C. Ferguson (TCF) Power Plant is a combined-cycle natural gas plant located in Horseshoe
Bay, Texas. The plant is situated on a peninsula on the south shore of Lake Lyndon B. Johnson. Lake
Lyndon B. Johnson, commonly known as Lake LBJ, is a 6,502-acre impoundment of the Colorado River
located in Llano and Burnet Counties. The lake was constructed in 1951 by the LCRA for industrial
(power plant cooling), hydro-electric power generation, and recreation. The plant recirculates the
cooling water by withdrawing water from Lake LBJ and then discharging the water back into the lake.

Entrainment performance studies have not been performed at TCF. To find other entrainment studies
that might be representative of TCF’s operation, LCRA performed an internet search for publicly
available studies. Searches included:

e Environmental Protection Agency (EPA) docket related to the 316(b) rule;
e Electric Power Research Institute (EPRI) website;

e Nuclear Regulatory Commission (NRC) website; and

e general internet search

Other studies considered included:

e Desalination Plant Intakes: Impingement and Entrainment Impacts and Solutions (WateReuse
Association Desalination Committee, 2011)

e Entrainment Survival: Status of Technical Issues and Role in Best Technology Available (BTA)
Selection (EPRI, 2009)

e |mpingement and Entrainment Survival Studies: Technical Support Document (EPRI, 2005)
Review of Entrainment Survival Studies: 1970-2000 (EPRI, 2000)
Entrainment-related studies available on the Nuclear Regulatory Commission website

Although the above studies provide some relevant information, the following two studies were
identified as having greater relevance to TCF operations because they examine the impacts that Texas
electric generating facilities with recirculating cooling water systems with reservoirs have on fish and
aquatic life.

Entrainment Studies

Study Title: Evaluating Fish Impingement and Entrainment at the Comanche Peak Steam Electric Station
(Bauml, George A., Thesis for the Degree of Master of Science, 1996).

Relevance: This study was identified as having relevance to the TCF facility because it was performed at
a steam electric generating facility located in Texas that utilizes a fresh-water cooling water
impoundment that recirculates cooling water. The study examined fish communities that have
similarities to the existing fish communities in Lake LBJ. The Texas Parks and Wildlife Department’s 2020
Fisheries Management Survey Report describes the fish community in Lake LBJ as including blue gill,
gizzard shad, and redbreast sunfish as the predominant prey species, with threadfin shad and redear
sunfish as also available. Channel catfish is the predominate catfish species. Largemouth bass was
moderate in abundance. The results of the study provide information regarding how fish communities
may be affected by a steam electric generating facility that uses a closed cycle recirculating system.



The definition of entrainment (40 CFR § 125.92(h)) “means any life stages of fish and shellfish in the
intake water flow entering and passing through a cooling water intake structure and into a cooling water
system, including the condenser or heat exchanger.” The following study took sampling data from in
front of the intake structures and assumed 100% mortality of entrained ichthyoplankton and maximum
intake operation at the plant. The data should be interpreted as providing the worst-case scenario for
impacts to ichthyoplankton that are entrained, i.e. pass through the intake structure and into the
cooling water system.

Study Summary: The following summary is quoted directly from the document.

“This study was designed to determine if impingement and entrainment by cooling water intake at the
Comanche Peak Steam Electric Station have an adverse impact upon the Squaw Creek Reservoir fish
population. The yearly impingement of fish was estimated to be 262,994 of 14 species. The threadfin
shad (Dorosoma petenense) accounted for 96% of this total. Entrainment of eggs and larvae for a five
month period was estimated to be 15,989,987 and 42,448,794 respectively. Two fish population studies
were performed on Squaw Creek Reservoir to help assess impact. It was determined that the losses due
to impingement and entrainment have no adverse impact upon the fish population of Squaw Creek
Reservoir.”

Study Description (as it pertains to entrainment):

The objective of the entrainment study was to determine potential impacts to the reservoir’s fish
populations by identifying what organisms were being entrained, the specifics involved, and to estimate
the loss of eggs, larva, and juveniles.

As described in the study, Squaw Creek Reservoir (SCR) is a 3,272-acre impoundment located on Squaw
Creek in Hood and Somervell Counties, Texas. The reservoir was created in 1977 to serve as a cooling
reservoir for the Comanche Peak Steam Electric Station (CPSES), which is a two-unit power plant with a
net rating of 2,300 Megawatts (MW). Secondary water uses of the reservoir include recreational fishing.
The study identified major predator species of fish as largemouth bass, smallmouth bass, white bass,
white crappie, and channel catfish. The major forage species included threadfin shad, bluegill sunfish,
gizzard shad, and inland silversides.

The entrainment study included weekly sampling from April 1994 to August 1994. The entrainment data
was collected by sampling in front of the trash rakes in front of the intake structures. The percent
composition of ichthyoplankton collection by genus was determined for eggs, larvae, and juveniles. A
simple population modeling approach was used to estimate the potential impact on fish populations.
The model converts the number of ichthyoplankton entrained into the number of adult fish that would
have been produced had the ichthyoplankton not been entrained. Approximately 29.7 million eggs,
44.4 million larva, and 1.3 million juveniles that represented six genera were estimated to be entrained
during the study period. As described in the study, the:model estimated that the adult loss as a result of
the eggs, larva, and juveniles entrained ranged from 22 adults for largemouth bass to 150,000 adults for
threadfin shad. See Table 1 for the model results for estimated adult loss.



Estimated Adult Loss

Modsl Results

Species 5 Number | Lifetime Survival | Larv From Survival | Number ot

nirained |Foecundily |Eggto Larv |Ono Female | Larv lo Adult |Adults Lost
FWD (Egge} | 5,610,884 | 1,800,000 0.005 6,500 0.00031 2
FWD (Larv) | 4,580,465 | 1,800,000 0.005 6,500 0.00031 1,412
1SS (Egge) 922,635 | 95,000 0.005 475 0.00421 2
1SS {Larv) 730,549 | 95,000 0.005 475 0.00421 3,287
TFShad | 3,588,877 9,650 0.005 48 0.04188 | 150,236
GZShad | 3,586,877 |1,660,000 0.005 7,800 0.00026 920
WBass 5,368,234 3,300,000 0.005 16,950 0.00012 833
LMBass | 4,437,467 550,000 0.760 | 412,500 0.00000 22
WCrapple |12,782,933 |462,000 0.750 | 346,650 0.00001 74
B@Suntish | 14,834,033 | 87,000 0.760 | 72,750 0.00003 409

Table i, The results of the equivalent adult loss model and the numbers used in the culculntion of these results,

The impingement and entrainment estimates were then evaluated according to the species’ ability to
compensate for its losses. For example, the study notes that the gizzard shad likely accounts for the
large percentage of the 7 million Dorosoma genus larva entrained. Although losses are large, the
conclusion remains that there is not a significant impact because the fish are a forage species with low
survival rates even as adults. In addition, the species is adapted to compensating for enormous losses
by maintaining their populations.

Conclusion: The following conclusion is quoted directly from the document.

“The overall conclusion of this thesis is that losses due to impingement and entrainment at the CPSES
intake structure are not sufficient to cause adverse impact to the fish community in SCR.”

The Comanche Peak study can be viewed in its entirety at the following internet location:
https://digital.library.unt.edu/ark:/67531/metadc278497/m2/1/high res d/1002656817-bauml.pdf

Study Title: Aquatic Ecology-Main Cooling Reservoir and Circulating Water Intake Structure Study Unit 3
and 4 Licensing Project (ENSR, Corporation, August 2008, Prepared for STP Nuclear Operating Company,
Wadsworth, Texas).

Relevance: This study was identified as having relevance to the TCF facility because it was performed at
a steam electric generating facility located in the Colorado River basin in Texas that utilizes a cooling
water impoundment that recirculates cooling water. The fish and aquatic life in the reservoir is heavily
influenced by estuarine species due to the proximity of the South Texas Project (STP) to the Texas coast.
The results of the study are relevant regarding how fish communities, whether fresh-water or estuarine,
are affected by a steam generating facility that uses a closed cycle recirculating system. In terms of the
definition of entrainment, samples were collected in front of the intake structure during the



entrainment part of the study. The data can be interpreted to assume that the organisms collected in
the study would have been entrained in the cooling water system (would have passed through the
cooling water intake structure into the cooling water system).

Summary: The following summary is quoted directly from the study document.

“This report summarizes the results of ENSR's aquatic assessment of the Main Cooling Reservoir (MCR)
and the Circulating Water Intake Structure (CWIS) for the circulating water system for Units 1 and 2. The
study was conducted in conjunction with the STP Nuclear Operating Company's Unit 3 and Unit 4
Combined Operating License (COL) application development for the proposed expansion project located
proximal to Units | and 2 at the South Texas Project Electric Generating Station (STPEGS) in Matagorda
County, Texas. From May 2007 to April 2008, biological samples were collected from the MCR and the
CWIS at the STPEGS facility. The objective of the aquatic assessment was to collect current data over a
one-year period to characterize the aquatic species within the MCR, and to evaluate impingement and
entrainment impacts to establish, to the extent possible, relationships between the presence of aquatic
organisms and the current STPEGS intake design and operating parameters.”

Study Description (as it pertains to entrainment):

As described in the study, the STPEGS facility utilizes an approximately 7,000-acre reservoir called the
Main Cooling Reservoir (MCR) to provide closed-cycle cooling water for up to four generating units,
which produce approximately 2,700 MW. During the study period, two generating units were
operational.

The study assessed the aquatic species of the MCR and the CWIS. For the MCR part of the study, the
samples were collected over four quarterly sampling periods through one year using gill nets, trawls,
beach seines, and plankton nets. The sampling occurred at fixed stations located in stratified areas of
the reservoir. The objective was to characterize the aquatic species in the reservoir. For the CWIS part of
the study, the study was designed to determine if daily or seasonal patterns were affected by the
operation of the circulating water pump and intake screens. For the CWIS part of the study related to
entrainment, samples were collected from behind the trash bars using plankton nets during the time
period from May 2007 to April 2008. Samples were collected four times during a 24-hour period.

Data collected during the study show high numbers of certain aquatic organisms while the number of
different species was low to marginal. Healthy populations of threadfin shad, silversides, blue catfish,
common carp, ladyfish and Atlantic croaker were identified in the reservoir.

The data from the CWIS part of the study show that a low number of fish species were entrained (<1%)
at the circulating water intake structure. A total of 207,696 organisms were entrained, which
represented 9 different fish families and 12 different classes of invertebrates. See Table 10 below for
the species collected. The mud crab comprised 67% of the organisms entrained while ichthyoplankton
species comprised less than 1% of the total composition of entrained organisms. The mud crab species
is common on the Texas coast and is known to occur in estuarine and freshwater rivers and reservoir
systems. Entrainment rates were highest during the spring months.



Table 10. Species collected during entrainment sampling in the MCR
Clreulating Water Intake Structurs, 2007-2008.
Common Name Scientific Name Total
E—
Finfish
Anchovy Engraulid sp. 30
Clupeid Clupeid sp 544
Gaobies Gobi spp. 61
Neked goby Gobiasoma bosc 5
Silversides Atheriniformes spp . 2
Silversides Atheriniformes spp . 169
Siversides Atheriniformes spp . 30
Fish egg Fish egg 103
Needlefish Beloniformes spp. 3
Flying fish (eggs) Exocoelidae sp. (eggs) 307
Egg Complex Carangidae-Lebridae-Sciaenidae 8
Perch-ike fish Perciformes 6
Wrasse fishes Labridae sp. 3
Subtotal 1,271
Invertebrates
Amphipod Amphipod spp. 141
Amphipod Cerapus sp. 4
Brachyuran decapod Brachyura sp. (zoea) 353
Flsh Lice Branchiure spp 399
Cladoceran Cladocera spp . 800
Copepad Copapoda spp. 6,588
Decapoda Rhithropanopeus hemissi 140,192
Decapoda Panopeidae sp. 10,798
Decapoda Zoea Deacapoda 31,918
Harpacticoid copepod Copepoda 12,212
Insect sp. Insecta 24
Tongue biters isopoda 16
Motlusk Bivalvia sp. 1
Mysid shrimp Mysida sp. 2,660
Midge (sp.1) Diptera 32
Mites/Ticks Aceri 12
Midge Chironomidae sp. 78
Polychaete Nenais sp. 4
Seed Shrimp Ostracoda 78
Shrimp Caridea 1
Unidentified 13
Subtotal 206,426
Total 207,696

Conclusion: The following conclusion is quoted directly from the document.

“Based on data collected from this combined study it is evident that MCR supports a very diverse
aquatic system both for fishes and macroinvertebrates. Although the reservoir functions as a cooling
water system, the day-to-day withdrawal of water through the CWIS and resultant influx of heated
discharge water does not appear to have a negative impact on the fish and macroinvertebrate

communities living in the MCR.”

The STP study can be viewed in its entirety at the following internet location:
https://www.nrc.gov/docs/ML0908/ML090860875.pdf

(Study begins on page 48 of the document.)




Leah Whallon

From: Julie Podbielski <Julie.Podbielski@LCRA.ORG>

Sent: Friday, August 23, 2024 12:58 PM

To: Leah Whallon

Cc: Bill Steinhauser

Subject: RE: Application to Renew Permit No. WQ0001369000; Lower Colorado River Authority;
Thomas C. Ferguson Power Plant

Attachments: TCF_Industrial Discharge Renewal Spanish NORI.docx

Follow Up Flag: Follow up

Flag Status: Flagged

Ms. Whallon,

Thank you for your email on August 9, 2024 with the Notice of Deficiency letter. Please see the following
responses.

ltem 1: In an email on August 22, 2024, you stated that the facility needed to only provide a public viewing
location in Llano County.

Item 2: LCRA reviewed the NORI. In the first sentence, “n/a” needs to be deleted.

Iltem 3: The portion of the NORI unique to this application has been translated in Spanish and is attached as a
Microsoft Word document.

Please contact me if you have further questions.
Thank you, Julie

Julie Podbielski

Lower Colorado River Authority | Environmental Advisor

O 512-730-5633 C 512-461-4294
Julie.Podbielski@lcra.org



Comision de Calidad Ambiental del Estado de Texas

AVISO DE RECIBO DE LA SOLICITUD Y
EL INTENTO DE OBTENER PERMISO PARA LA CALIDAD DEL AGUA
RENOVACION

PERMISO NO. WQ0001369000

SOLICITUD. La Lower Colorado River Authority, P.O. Box 220, Austin, Texas 78767
ha solicitado a la Comision de Calidad Ambiental del Estado de Texas (TCEQ) para
renovar el Permiso No. WQ0001369000 (EPA I.D. No. TX0057576) del Sistema de
Eliminacién de Descargas de Contaminantes de Texas (TPDES) para autorizar la
descarga de aguas residuales tratadas en un volumen que no sobrepasa un flujo
promedio diario de 435,000,000 galones por dia. La planta esta ubicada 2001 Ferguson
Road, cerca de la ciudad de Horseshoe Bay, en el Condado de Llano, Texas. La ruta de
descarga es del sitio de la planta al Lago Lyndon B. Johnson. La TCEQ recibi6 esta
solicitud el 30 de julio de 2024. La solicitud para el permiso estara disponible para
leerla y copiarla en Biblioteca del Condado de Llano, 102 East Haynie Street, Condado
de Llano, Texas antes de la fecha de publicacién de este aviso en el periddico. Este
enlace a un mapa electronico de la ubicacién general del sitio o de la instalacién es
proporcionado como una cortesia y no es parte de la solicitud o del aviso. Para la
ubicacion exacta, consulte la solicitud.
https://gisweb.tceq.texas.gov/LocationMapper/?marker=-98.371388,30.5575&level=18

AVISO ADICIONAL. El Director Ejecutivo de la TCEQ ha determinado que la
solicitud es administrativamente completa y conducira una revision técnica de la
solicitud. Después de completar la revision técnica, el Director Ejecutivo puede preparar
un borrador del permiso y emitira una Decisiéon Preliminar sobre la solicitud. El aviso
de la solicitud y la decision preliminar seran publicados y enviado a los que
estan en la lista de correo de las personas a lo largo del condado que desean
recibir los avisos y los que estan en la lista de correo que desean recibir
avisos de esta solicitud. El aviso dara la fecha limite para someter
comentarios publicos.

COMENTARIO PUBLICO / REUNION PUBLICA. Usted puede presentar
comentarios publicos o pedir una reunion puablica sobre esta solicitud. El
proposito de una reunion publica es dar la oportunidad de presentar comentarios o
hacer preguntas acerca de la solicitud. La TCEQ realiza una reunién publica si el
Director Ejecutivo determina que hay un grado de interés publico suficiente en la



solicitud o si un legislador local lo pide. Una reunién puablica no es una audiencia
administrativa de lo contencioso.

OPORTUNIDAD DE UNA AUDIENCIA ADMINISTRATIVA DE LO
CONTENCIOSO. Después del plazo para presentar comentarios publicos, el Director
Ejecutivo considerara todos los comentarios apropiados y preparara una respuesta a
todo los comentarios publicos esenciales, pertinentes, o significativos. A menos que la
solicitud haya sido referida directamente a una audiencia administrativa de
lo contencioso, la respuesta a los comentarios y la decisiéon del Director
Ejecutivo sobre la solicitud seran enviados por correo a todos los que
presentaron un comentario publico y a las personas que estan en la lista
para recibir avisos sobre esta solicitud. Si se reciben comentarios, el aviso
también proveera instrucciones para pedir una reconsideracion de la
decision del Director Ejecutivo y para pedir una audiencia administrativa
de lo contencioso. Una audiencia administrativa de lo contencioso es un
procedimiento legal similar a un procedimiento legal civil en un tribunal de distrito del
estado.

PARA SOLICITAR UNA AUDIENCIA DE CASO IMPUGNADO, USTED DEBE
INCLUIR EN SU SOLICITUD LOS SIGUIENTES DATOS: su nombre,
direccion, y nimero de teléfono; el nombre del solicitante y namero del
permiso; la ubicacion y distancia de su propiedad/actividad con respecto a
la instalacion; una descripcion especifica de la forma como usted seria
afectado adversamente por el sitio de una manera no comun al puablico en
general; una lista de todas las cuestiones de hecho en disputa que usted
presente durante el periodo de comentarios; y la declaraciéon
"[Yo/nosotros] solicito/solicitamos una audiencia de caso impugnado". Si
presenta la peticion para una audiencia de caso impugnado de parte de un
grupo o asociacion, debe identificar una persona que representa al grupo
para recibir correspondencia en el futuro; identificar el nombre y la
direccion de un miembro del grupo que seria afectado adversamente por la
planta o la actividad propuesta; proveer la informacién indicada
anteriormente con respecto a la ubicacion del miembro afectado y su
distancia de la planta o actividad propuesta; explicar como y porqué el
miembro seria afectado; y explicar c6mo los intereses que el grupo desea
proteger son pertinentes al propésito del grupo.

Después del cierre de todos los periodos de comentarios y de peticion que
aplican, el Director Ejecutivo enviara la solicitud y cualquier peticion para
reconsideracion o para una audiencia de caso impugnado a los
Comisionados de la TCEQ para su consideracion durante una reunion
programada de la Comision. La Comision sélo puede conceder una solicitud
de una audiencia de caso impugnado sobre los temas que el solicitante haya
presentado en sus comentarios oportunos que no fueron retirados
posteriormente. Si se concede una audiencia, el tema de la audiencia estara
limitado a cuestiones de hecho en disputa o cuestiones mixtas de hecho y de
derecho relacionadas a intereses pertinentes y materiales de calidad del



agua que se hayan presentado durante el periodo de comentarios. . [For
renewal applications that do not include a major amendment, include the following
sentence: | Si ciertos criterios se cumplen, la TCEQ puede actuar sobre una
solicitud para renovar un permiso sin proveer una oportunidad de una
audiencia administrativa de lo contencioso.

LISTA DE CORREQO. Si somete comentarios publicos, un pedido para una audiencia
administrativa de lo contencioso o una reconsideracion de la decisién del Director
Ejecutivo, la Oficina del Secretario Principal enviara por correo los avisos publicos en
relacion con la solicitud. Ademas, puede pedir que la TCEQ ponga su nombre en una or
mas de las listas correos siguientes (1) la lista de correo permanente para recibir los
avisos de el solicitante indicado por nombre y nimero del permiso especifico y/o (2) la
lista de correo de todas las solicitudes en un condado especifico. Si desea que se agrega
su nombre en una de las listas designe cual lista(s) y envia por correo su pedido a la
Oficina del Secretario Principal de la TCEQ.

CONTACTOS E INFORMACION A LA AGENCIA. Todos los comentarios
publicos y solicitudes deben ser presentadas electrénicamente via
http://wwwi4.tceq.texas.gov/epic/eComment/ o por escrito dirigidos a la
Comision de Texas de Calidad Ambiental, Oficial de la Secretaria (Office of
Chief Clerk), MC-105, P.O. Box 13087, Austin, Texas 78711-3087. Tenga en
cuenta que cualquier informaciéon personal que usted proporcione, incluyendo su
nombre, nimero de teléfono, direccion de correo electréonico y direccion fisica pasaran a
formar parte del registro publico de la Agencia. Para obtener mas informacion acerca de
esta solicitud de permiso o el proceso de permisos, llame al programa de educaciéon
publica de la TCEQ), gratis, al 1-800-687-4040. Si desea informacién en Espanol, puede
llamar al 1-800-687-4040.

También se puede obtener informacion adicional de la Lower Colorado River Authority
a la direccion indicada arriba o llamando a Ms. Wendy Schreiber, Gerente, Apoyo
Medioambiental de las Plantas al 512-767-3560.

Fecha de emission



http://www14.tceq.texas.gov/epic/eComment/




EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS Outfall Number 001

1.

During the period beginning upon the date of permit issuance and lasting through the date of permit expiration, the permittee is
authorized to discharge once-through cooling water ?, auxiliary cooling water, stormwater, and previously monitored effluent (PME)
subject to the following effluent limitations:

The daily average flow of effluent shall not exceed 435 million gallons per day (MGD). The daily maximum flow shall not exceed 435 MGD

Discharge Limitations Minimum Self-Monitoring Requirements
Effluent Characteristics Daily Average Daily Maximum Single Grab  Report Daily Average and Daily Maximum
Ibs/day mg/L lbs/day mg/L mg/L Measurement Frequency Sample Type
Flow 435 MGD 435 MGD N/A Continuous Calculated
Total Residual Chlorine® 2 N/A N/A 60.5 0.2 0.2 1/week Grab
Temperature?* 106 °F 110 °F N/A Continuous Record
Total Dissolved Solids N/A N/A N/A Report N/A 1/month Grab
Chloride N/A N/A N/A Report N/A 1/month Grab
2, There shall be no discharge of floating solids or visible foam in other than trace amounts and no discharge of visible oil.
3. Effluent monitoring samples shall be taken at the following location: At Outfall 001, where once-through cooling water, auxiliary cooling
water, stormwater, and PME discharge from the canal to Lake Lyndon B. Johnson.
Page 2 of TPDES Permit No. WQ0001369000 Lower Colorado River Authority

1 See Other Requirements, No. 7.
2 Samples shall be representative of periods of chlorination.










































































































































Lower Colorado River Authority TPDES Permit No. WQ0001369000

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

b.

PERMIT ACTION

Other Requirement No. 3 includes the definition for through-screen
design intake velocity and actual intake flow, monitoring requirements,
and record-keeping requirements. Additionally, the draft permit requires
the permittee to notify the TCEQ of any changes in the method cooling
water is obtained. Upon receipt of such notification, the TCEQ may
reopen the permit to include additional terms and conditions as
necessary.
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Lower Colorado River Authority TPDES Permit No. WQ0001369000

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

D. WATER QUALITY-BASED EFFLUENT LIMITATIONS/CONDITIONS

1.

GENERAL COMMENTS

The Texas Surface Water Quality Standards found at 30 TAC Chapter 307 state
that surface waters will not be toxic to man from ingestion of water, consumption
of aquatic organisms, or contact with the skin, or to terrestrial or aquatic life. The
methodology outlined in the TCEQ guidance document Procedures to
Implement the Texas Surface Water Quality Standards (IPs) is designed to
ensure compliance with 30 TAC Chapter 307. Specifically, the methodology is
designed to ensure that no source will be allowed to discharge any wastewater
that (1) results in instream aquatic toxicity; (2) causes a violation of an applicable
narrative or numerical state water quality standard; (3) results in the
endangerment of a drinking water supply; or (4) results in aquatic
bioaccumulation that threatens human health. Calculated water quality-based
effluent limits can be found in Appendix B of this fact sheet.

TPDES permits contain technology-based effluent limits reflecting the best
controls available. Where these technology-based permit limits do not protect
water quality or the designated uses, additional water quality-based effluent
limitations or conditions are included. State narrative and numerical water
quality standards are used in conjunction with EPA criteria and other toxicity
databases to determine the adequacy of technology-based permit limits and the
need for additional water quality-based controls. A comparison of technology-
based effluent limits and calculated water quality-based effluent limits can be
found in Appendix D of this fact sheet.

AQUATIC LIFE CRITERIA

a. SCREENING
This section applies to Outfall 0o01.

Water quality-based effluent limitations are calculated from freshwater
aquatic life criteria found in Table 1 of the Texas Surface Water Quality
Standards (30 TAC Chapter 307).

Acute freshwater criteria are applied at the edge of the zone of initial
dilution (ZID), and chronic freshwater criteria are applied at the edge of
the aquatic life mixing zone. The ZID for this discharge is defined as
volume within a radius of 25 feet from the point where the discharge
enters Lake Lyndon B. Johnson. The human health mixing zone for this
discharge is defined as volume within a radius of 100 feet from the point
where the discharge enters Lake Lyndon B. Johnson.

TCEQ uses the EPA horizontal jet plume model to estimate dilution at the
edges of the ZID and aquatic life mixing zone for discharges greater than
10 MGD into lakes or reservoirs. General assumptions used in the
horizontal jet plume model are a non-buoyant discharge, a submersed
pipe, and no cross flow. Based on this analysis, the following critical
effluent percentages are calculated based on the two-year maximum
monthly average flow of 289 MGD:
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Lower Colorado River Authority TPDES Permit No. WQ0001369000

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

Acute Effluent % 100% Chronic Effluent % 100%

General Screening Procedures

Wasteload allocations (WLAs) are calculated using the above estimated
effluent percentages, criteria outlined in the Texas Surface Water Quality
Standards, and partitioning coefficients for metals (when appropriate and
designated in the implementation procedures). The WLA is the end-of-
pipe effluent concentration that can be discharged when, after mixing in
the receiving stream, the instream numerical criteria will not be exceeded.

From the WLA, a long-term average (LTA) is calculated using a lognormal
probability distribution, a given coefficient of variation (0.6), and a 99th
percentile confidence level. The LTA is the long-term average effluent
concentration for which the WLA will never be exceeded using a selected
percentile confidence level.

The lower of the two LTAs (acute and chronic) is used to calculate a daily
average and daily maximum effluent limitation for the protection of
aquatic life using the same statistical considerations with the 9gth
percentile confidence level and a standard number of monthly effluent
samples collected (12).

Assumptions used in deriving the effluent limitations include segment-
specific values for TSS, pH, hardness, and chloride according to the IPs.
The segment values are 3 mg/L for TSS, 7.9 standard units for pH, 180
mg/L for hardness (as calcium carbonate, CaCO;), and 57 mg/L for
chloride. For additional details on the calculation of water quality-based
effluent limitations, refer to the IPs.

TCEQ practice for determining significant potential is to compare the
reported analytical data against percentages of the calculated daily
average water quality-based effluent limitation. Permit limitations are
required when analytical data reported in the application equals or
exceeds 85 percent of the calculated daily average water quality-based
effluent limitation. Monitoring and reporting is required when analytical
data reported in the application equals or exceeds 70 percent of the
calculated daily average water quality-based effluent limitation.

b. PERMIT ACTION

Analytical data reported in the application was screened against
calculated water quality-based effluent limitations for the protection of
aquatic life. Reported analytical data does not exceed 70 percent of the
calculated daily average water quality-based effluent limitation for aquatic
life protection. No additional limits or monitoring and reporting
requirements have been added to the draft permit.

The limits in the existing permit were compared to the calculated water

quality-based effluent limits and it was determined the existing limits are
still protective.
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Lower Colorado River Authority TPDES Permit No. WQ0001369000

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

3. WHOLE EFFLUENT TOXICITY (BIOMONITORING) CRITERIA (7-DAY

CHRONIC)

a.

SCREENING AND REASONABLE POTENTIAL ANALYSIS

The existing permit includes chronic freshwater biomonitoring
requirements at Outfall 0o1.

In the past three years, the permittee has performed eight chronic tests,
with zero demonstrations of significant toxicity (i.e., zero failures).

A reasonable potential determination was performed in accordance with
40 CFR §122.44(d)(1)(ii) to determine whether the discharge will
reasonably be expected to cause or contribute to an exceedance of a state
water quality standard or criterion within that standard. Each test species
is evaluated separately. The RP determination is based on representative
data from the previous three years of chronic WET testing. This
determination was performed in accordance with the methodology
outlined in the TCEQ letter to the EPA dated December 28, 2015, and
approved by the EPA in a letter dated December 28, 2015.

With zero failures, a determination of no RP was made. WET limits are
not required and both test species may be eligible for the testing
frequency reduction after one year of quarterly testing

PERMIT ACTION

The provisions of this section apply to Outfall 001.

Based on information contained in the permit application, the TCEQ has
determined that there may be pollutants present in the effluent that may
have the potential to cause toxic conditions in the receiving stream.

Whole effluent toxicity testing (biomonitoring) is the most direct measure
of potential toxicity, which incorporates the effects of synergism of
effluent components and receiving stream water quality characteristics.
Biomonitoring of the effluent is, therefore, required as a condition of this
permit to assess potential toxicity. The biomonitoring procedures
stipulated as a condition of this permit are as follows:

i) Chronic static renewal survival and reproduction test using the
water flea (Ceriodaphnia dubia). The frequency of the testing
shall be once per quarter

ii) Chronic static renewal 7-day larval survival and growth test using
the fathead minnow (Pimephales promelas). The frequency of
testing shall be once per quarter

Toxicity tests shall be performed in accordance with protocols described
in Short-Term Methods for Estimating the Chronic Toxicity of Effluents
and Receiving Waters to Freshwater Organisms, Fourth Edition (EPA-
821-R-02-013) or the latest revision. The stipulated test species are
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Lower Colorado River Authority TPDES Permit No. WQ0001369000

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

appropriate to measure the toxicity of the effluent consistent with the
requirements of the state water quality standards. The biomonitoring
frequency has been established to reflect the likelihood of ambient toxicity
and to provide data representative of the toxic potential of the facility’s
discharge.

This permit may be reopened to require effluent limits, additional testing,
or other appropriate actions to address toxicity if biomonitoring data
show actual or potential ambient toxicity to be the result of the
permittee’s discharge to the receiving stream or water body.

If none of the first four consecutive quarterly tests demonstrates
significant lethal or sublethal effects, the permittee may submit this
information in writing and, upon approval, reduce the testing frequency
to once per six months for the invertebrate test species and once per year
for the vertebrate test species. If one or more of the first four consecutive
quarterly tests demonstrates significant sublethal effects, the permittee is
required by the permit to continue quarterly testing for that species until
four consecutive quarterly tests demonstrate no significant sublethal
effects. At that time, the permittee may apply for the appropriate testing
frequency reduction for that species. If one or more of the first four
consecutive quarterly tests demonstrates significant lethal effects, the
permittee is required by the permit to continue quarterly testing for that
species until the permit is reissued.

DILUTION SERIES

The permit requires five (5) dilutions in addition to the control (0%
effluent) to be used in the toxicity tests. These additional effluent
concentrations shall be 32%, 42%, 56%, 75%, and 100%. The low-flow
effluent concentration (critical dilution) is defined as 100% effluent.

The dilution series outlined above was calculated using a 0.75 factor
applied to the critical dilution. The critical dilution is the estimated
effluent dilution at the edge of the aquatic life mixing zone, which is
discussed in Section X.D.2.a. of this fact sheet.

4. AQUATIC ORGANISM TOXICITY CRITERIA (24-HOUR ACUTE)

a.

SCREENING

The existing permit includes 24-hour acute freshwater biomonitoring
requirements for Outfall 001. In the past three years, the permittee has
performed twelve 24-hour acute tests, with zero demonstrations of
significant mortality (i.e., zero failures). Minimum 24-hour acute
freshwater biomonitoring requirements are proposed in the draft permit
as outlined below.

PERMIT ACTION

Twenty-four-hour 100% acute biomonitoring tests are required at Outfall
001 at a frequency of once per six months for the life of the permit.
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FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

The biomonitoring procedures stipulated as a condition of this permit are
as follows:

i) Acute 24-hour static toxicity test using the water flea
(Ceriodaphnia dubia or Daphnia pulex). A minimum of five (5)
replicates with eight (8) organisms per replicate shall be used for
this test.

ii) Acute 24-hour static toxicity test using the fathead minnow
(Pimephales promelas). A minimum of five (5) replicates with
eight (8) organisms per replicate shall be used for this test.

Toxicity tests shall be performed in accordance with protocols described
in Methods for Measuring the Acute Toxicity of Effluents and Receiving
Waters to Freshwater and Marine Organisms, Fifth Edition (EPA-821-
R-02-012) or the latest revision.

5. AQUATIC ORGANISM BIOACCUMULATION CRITERIA

a.

SCREENING

Water quality-based effluent limitations for the protection of human
health are calculated using criteria for the consumption of fish tissue
found in Table 2 of the Texas Surface Water Quality Standards (30 TAC
Chapter 307).

Fish tissue bioaccumulation criteria are applied at the edge of the human
health mixing zone for discharges into lakes and reservoirs. The human
health mixing zone for this discharge is defined as a volume within a
radius of 200 feet from the point where the discharge enters Lyndon B.
Johnson. TCEQ uses the EPA horizontal jet plume model to estimate
dilution at the edge of the human health mixing zone for discharges
greater than 10 MGD into lakes or reservoirs. General assumptions used
in the horizontal jet plume model are a non-buoyant discharge, a
submersed pipe, and no cross flow. Based on this analysis, the following
critical effluent percentage is calculated based on the two-year average
monthly average flow of 267 MGD:

Human health Effluent %: 100%

Water quality-based effluent limitations for human health protection
against the consumption of fish tissue are calculated using the same
procedure as outlined for calculation of water quality-based effluent
limitations for aquatic life protection. A 9gth percentile confidence level
in the long-term average calculation is used, with only one long-term
average value being calculated.

Significant potential is again determined by comparing reported
analytical data against 70 percent and 85 percent of the calculated daily
average water quality-based effluent limitation.
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b.

PERMIT ACTION

Analytical data reported in the application was screened against
calculated water quality-based effluent limitations for the protection of
human health. Reported analytical data does not exceed 70 percent of the
calculated daily average water quality-based effluent limitation for human
health protection. No additional limits or monitoring and reporting
requirements have been added to the draft permit.

The limits in the existing permit were compared to the calculated water
quality-based effluent limits to determine whether the existing limits are
still protective. The existing limits are more stringent than the calculated
water quality-based limits.

6. DRINKING WATER SUPPLY PROTECTION

a.

SCREENING

Segment No. 1406, which receives the discharge from this facility, is
designated as a public water supply source. The screening procedure used
to calculate water quality-based effluent limitations and determine the
need for effluent limitations or monitoring requirements is identical to
the procedure outlined in Section X.D.5.a of this fact sheet. Criteria used
in the calculation of water quality-based effluent limitations for the
protection of a drinking water supply are outlined in Table 2 (Water and
Fish) of the Texas Surface Water Quality Standards (30 TAC Chapter
307). These criteria are developed from either drinking water maximum
contaminant level (MCL) criteria outlined in 30 TAC Chapter 290 or from
the combined human health effects of exposure to consumption of fish
tissue and ingestion of drinking water.

PERMIT ACTION

Criteria in the “Water and Fish” section of Table 2 do not distinguish if the
criteria are based on drinking water standard or the combined effects of
ingestion of drinking water and fish tissue. Effluent limitations or
monitoring requirements to protect the drinking water supply (and other
human health effects) were previously calculated and outlined in section
X.D.5.b of this fact sheet.

7. TOTAL DISSOLVED SOLIDS, CHLORIDE, AND SULFATE STANDARDS

PROTECTION

a.

SCREENING
Average concentrations of TDS, chloride, and sulfate reported in the

application are all less than the respective criteria for Segment No. 1406;
therefore, no further screening is necessary.
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8.

11.

b.

PERMIT ACTION

Daily maximum monitoring and reporting for TDS and chloride have
been continued in the draft permit at Outfall 001 in accordance with anti-
backsliding requirements found in 40 CFR Part 122.44(1).

PROTECTION OF pH STANDARDS

a.

SCREENING

The existing permit does not include effluent limitations for pH at
Outfall 001, which primarily discharges once-through cooling water.
Consistent with the guidance in the federal guidelines, typical practice is
to not impose effluent limitations for pH on the discharge of once-
through cooling water, subject to 40 CFR §423.12(b)(1). However, to
ensure adequate pH water quality-based effluent limitations are applied
to the discharges of low volume waste sources and metal cleaning
wastes, pH effluent limitations were applied in the existing permit at
Internal Outfalls 101, 201, and 401.

PERMIT ACTION

The existing effluent limitations for pH at Internal Outfalls 101, 201, and
401 were continued in the draft permit at a pH range of 6.0-9.0 SU.

THERMAL STANDARDS PROTECTION

a.

SCREENING

Water Quality Segment No. 1406 has established temperature criteria
within the Texas Surface Water Quality Standards. The discharge from
Outfall 001 is directly into an industrial cooling impoundment within
Segment No. 1406 and is therefore exempt from numeric temperature
criteria within the impoundment as specified in 30 TAC §307.4(f). A
temperature screening was conducted and the rise above ambient
temperature within the segment was less than five degrees. The
temperature limitations below are based on limitations established in the
initial permit and are continued from the existing TPDES permit. Please
see Appendix C for further discussion of the temperature limitations.

Outfall No. Parameter Daily Average, °F  Daily Maximum, °F

001 Temperature 106 110

The permittee submitted a thermal plume characterization study to the
TCEQ for approval and implementation in accordance with the
agreement reached by the TCEQ and the EPA in their letters dated April
29, 2014, and May 12, 2014, respectively.
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XII.

XIII.

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

b. PERMIT ACTION

Effluent limitations for temperature have been continued in the draft
permit at Outfall 001 in accordance with recommendations from the
Standards Implementation team and in accordance with EPA
antibacksliding requirements found in 40 CFR Part 122.44(1).

PRETREATMENT REQUIREMENTS

This facility is not defined as a publicly owned treatment works. Pretreatment requirements are
not proposed in the draft permit.

VARTANCE REQUESTS

No variance requests have been received.

PROCEDURES FOR FINAL DECISION

When an application is declared administratively complete, the Chief Clerk sends a letter to the
applicant advising the applicant to publish the Notice of Receipt of Application and Intent to
Obtain Permit in the newspaper. In addition, the Chief Clerk instructs the applicant to place a
copy of the application in a public place for reviewing and copying in the county where the
facility is or will be located. This application will be in a public place throughout the comment
period. The Chief Clerk also mails this notice to any interested persons and, if required, to
landowners identified in the permit application. This notice informs the public about the
application and provides that an interested person may file comments on the application or
request a contested case hearing or a public meeting.

Once a draft permit is completed, it is sent, along with the Executive Director’s preliminary
decision, as contained in the technical summary or fact sheet, to the Chief Clerk. At that time, the
Notice of Application and Preliminary Decision will be mailed to the same people and published
in the same newspaper as the prior notice. This notice sets a deadline for making public
comments. The applicant must place a copy of the Executive Director’s preliminary decision and
draft permit in the public place with the application.

Any interested person may request a public meeting on the application until the deadline for
filing public comments. A public meeting is intended for the taking of public comment and is not
a contested case proceeding.

After the public comment deadline, the Executive Director prepares a response to all significant
public comments on the application or the draft permit raised during the public comment
period. The Chief Clerk then mails the Executive Director’s response to comments and final
decision to people who have filed comments, requested a contested case hearing, or requested to
be on the mailing list. This notice provides that if a person is not satisfied with the Executive
Director’s response and decision, they can request a contested case hearing or file a request to
reconsider the Executive Director’s decision within 30 days after the notice is mailed.

The Executive Director will issue the permit unless a written hearing request or request for
reconsideration is filed within 30 days after the Executive Director’s response to comments and
final decision is mailed. If a hearing request or request for reconsideration is filed, the Executive
Director will not issue the permit and will forward the application and request to the TCEQ
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commissioners for their consideration at a scheduled commission meeting. If a contested case
hearing is held, it will be a legal proceeding similar to a civil trial in state district court.

If the Executive Director calls a public meeting or the commission grants a contested case
hearing as described above, the commission will give notice of the date, time, and place of the
meeting or hearing. If a hearing request or request for reconsideration is made, the commission
will consider all public comments in making its decision and shall either adopt the Executive
Director’s response to public comments or prepare its own response.

For additional information about this application, contact John Hocher at (512) 239-5210.

The following section is a list of the fact sheet citations to applicable statutory or regulatory
provisions and appropriate supporting references.

A.

PERMIT(S)

TPDES Permit No. WQ0001369000 issued on January 29, 2020.

APPLICATION

TPDES wastewater permit application received on July 30, 2024 and additional
information received on November 11, 2025

40 CFR CITATIONS

40 CFR Part 423 BPT and BAT.

LETTERS/MEMORANDA/RECORDS OF COMMUNICATION

Letter dated April 29, 2014, from L’Oreal W. Stepney, P.E., Deputy Director, Office of
Water, TCEQ, to Bill Honker, Director, Water Quality Protection Division, EPA (TCEQ
proposed development strategy for thermal evaluation procedures).

Letter dated May 12, 2014, from William K. Honker, P.E., Director, Water Quality
Protection Division, EPA, to L’Oreal W. Stepney, P.E., Deputy Director, Office of Water,
TCEQ (Approval of TCEQ proposed development strategy for thermal evaluation
procedures).

Letter dated May 28, 2014, from L’Oreal W. Stepney, P.E., Deputy Director, Office of
Water, TCEQ, to Bill Honker, Director, Water Quality Protection Division, EPA (TCEQ
proposed development strategy for pH evaluation procedures).

Letter dated June 2, 2014, from William K. Honker, P.E., Director, Water Quality
Protection Division, EPA, to L’Oreal W. Stepney, P.E., Deputy Director, Office of Water,
TCEQ (Approval of TCEQ proposed development strategy for pH evaluation
procedures).

Letter dated December 28, 2015, from L’Oreal Stepney, P.E., Deputy Director, Office of
Water, TCEQ, to Bill Honker, Director, Water Quality Protection Division, EPA (TCEQ
proposed development strategy for procedures to determine reasonable potential for
whole effluent toxicity limitations).

Letter dated December 28, 2015, from William K. Honker, P.E., Director, Water
Quality Protection Division, EPA, to L’Oreal W. Stepney, P.E., Deputy Director, Office
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of Water, TCEQ (Approval of TCEQ proposed development strategy for procedures to
determine reasonable potential for whole effluent toxicity limitations).

TCEQ Interoffice Memorandum dated September 30, 2024, from M.A. Wallace of the
Standards Implementation Team, Water Quality Assessment Section, to the Industrial
Permits Team, Industrial Wastewater Section (Standards Memo).

TCEQ Interoffice Memorandum dated September 24, 2024, from Sarah Musgrove of the
Water Quality Assessment Team, Water Quality Assessment Section, to the Industrial
Permits Team, Industrial Wastewater Section (Critical Conditions Memo).

TCEQ Interoffice Memorandum dated October 31, 2025, from Abiodun Adegboye of the
Water Quality Assessment Team, Water Quality Assessment Section, to the Industrial
Permits Team, Industrial Wastewater Section (Modeling Memo).

TCEQ Interoffice Memorandum dated September 25, 2024, from Michael B. Pfeil of the
Standards Implementation Team, Water Quality Assessment Section, to the Industrial
Permits Team, Industrial Wastewater Section (Biomonitoring Memo).

Electronic mail dated November 7, 2024, from John Hocher of the Industrial Permits
Team, Industrial Wastewater Section, to Julie Podbielski, Lower Colorado River
Authority, Environmental Advisor requesting the lab reports used for completion of
tables 2 and 3 of item 2 in Worksheet 2.0 of the application.

E. MISCELLANEOUS

The State of Texas 2022 Integrated Report — Texas 303(d) List (Category 5), TCEQ, July
7, 2022.

Texas Surface Water Quality Standards, 30 TAC §§8307.1 - 307.10, TCEQ, effective
March 1, 2018, as approved by EPA Region 6.

Texas Surface Water Quality Standards, 30 TAC §§8307.1 - 307.10, TCEQ, effective
March 6, 2014, as approved by EPA Region 6, for portions of the 2018 standards not
approved by EPA Region 6.

Texas Surface Water Quality Standards, 30 TAC §§307.1 - 307.10, TCEQ, effective July
22, 2010, as approved by EPA Region 6, for portions of the 2014 standards not yet
approved by EPA Region 6.

Texas Surface Water Quality Standards, 30 TAC §§307.1 - 307.10, TCEQ, effective
August 17, 2000, and Appendix E, effective February 27, 2002, for portions of the 2010
standards not yet approved by EPA Region 6.

Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms, Fourth Edition (EPA-821-R-02-013).

Procedures to Implement the Texas Surface Water Quality Standards, TCEQ, June
2010, as approved by EPA Region 6.

Procedures to Implement the Texas Surface Water Quality Standards, TCEQ, January
2003, for portions of the 2010 IPs not approved by EPA Region 6.

Guidance Document for Establishing Monitoring Frequencies for Domestic and
Industrial Wastewater Discharge Permits, TCEQ Document No. 98-001.000-OWR-
WQ, May 1998.
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Appendix A
Calculated Technology-Based Effluent Limits

The draft permit authorizes the discharge of once through cooling water, auxiliary cooling water,
stormwater, and previously monitored effluent (low-volume waste sources from the neutralization
basin via internal Outfall 101, low-volume waste sources via internal Outfall 201, and metal cleaning
wastes and low-volume waste sources via internal Outfall 401) at a daily average flow not to exceed 435
MGD via Outfall oo1.

The discharge of once through cooling water, low-volume waste, and metal cleaning waste from a
steam electric facility is subject to federal effluent limitation guidelines at 40 CFR Part 423 — Steam
Electric Power Generating Point Source Category. The discharge of all other wastewaters is not subject
to federal effluent limitation guidelines.

NEW SOURCE DETERMINATION

The Thomas C. Ferguson Steam Electric Station was constructed in 1974. A new source determination
was performed, and the discharges from this facility are not a new source as defined at 40 CFR §122.2.
Therefore, new source performance standards (NSPS) are not required for this discharge.

OUTFALL oo01

The discharge of once through cooling water and previously monitored effluent is subject to federal
limitation guidelines at 40 CFR Part 423. Best practical control technology currently available (BPT)
and best available technology economically achievable (BAT) limitations as shown below apply to the
discharge of once through cooling water at a daily average flow not to exceed 435 MGD from the
Thomas C. Ferguson electric power generating facility.

BPT limits for pH are based on 40 CFR §423.12(b)(1). All discharges, except once through cooling
water, shall be within the range of 6.0-9.0 SU.

BAT limits for Total Residual Chlorine are based on 40 CFR §423.13(b)(1). The discharge of previously
monitored effluent is intermittent and low in volume; therefore, the permitted flow is used for the
calculation of total residual chlorine Ibs/day limitations. These limitations are still protective.

Example Calculation: (mg/L limit)x(daily average design flow)x(8.345)x2/24* = Mass limit (Ibs/day)

Max Conc., Daily Avg Flow, Conversion Hours per day Mass Limit
mg/L MGD Factor discharged Ibs/day
0.2 X 435 X 8.345 X 2/24 = 60.5

*The discharge of total residual chlorine from any one unit for more than 2 hours per day is
prohibited in the permit under 40 CFR §423.13(b)(2).

Parameter Daily Average Daily Maximum
Total Residual Chlorine N/A 0.2 mg/L
N/A 60.5 lIbs/day
OUTFALLS 101 and 201

The discharges of low-volume waste sources from the neutralization basin via internal Outfall 101 and
low-volume wastes via internal Outfall 201 are subject to federal limitation guidelines at 40 CFR
§423.12 (BPT).
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Daily average and maximum effluent limitations for total suspended solids (TSS) and oil and grease
are based on 40 CFR §423.12(b)(3) for the discharge of low-volume waste sources and are included in
the permit in mg/L. Daily minimum and maximum limits for pH are based on 40 CFR §423.12(b)(1)
for low-volume waste sources and are included in the permit in SU. These limitations are still
protective.

Parameter Daily Average Daily Maximum
TSS 30 mg/L 100 mg/L

Oil and Grease 15 mg/L 20 mg/L

pH 6.0 SU, min 9.0 SU

OUTFALL 401

The discharge of metal cleaning waste and low-volume waste sources via Outfall 401 is subject to
federal effluent guidelines at 40 CFR Part 423. BPT and BAT limitations as shown below apply to the
discharge of low-volume waste and metal cleaning wastes.

Daily average and maximum limits for TSS and oil and grease are based on 40 CFR §423.12(b)(5) and
40 CFR §423.12(b)(3) for the discharge of metal cleaning wastes and low-volume waste sources,
respectively (both BPT). Daily average and maximum effluent limitations for total copper and total
iron are based on 40 CFR §423.12(b)(5) (BPT) and 40 CFR §423.13(e) (BAT) for the discharge of
metal cleaning wastes. Daily minimum and maximum limits for pH are based on 40 CFR
§423.12(b)(1) (BPT). In the event of conflicting limitations, the most stringent was applied to the draft
permit. These limitations are still protective and have been carried forward in the draft permit based
on EPA’s antibacksliding regulations in 40 CFR §122.44(1).

Parameter Daily Average Daily Maximum
TSS 30 mg/L 100 mg/L

Oil and Grease 15 mg/L 20 mg/L

Total Copper 0.5 mg/11 1.0 mg/L

Total Iron 1.0 mg/L 1.0 mg/L

pH 6.0 SU, min 9.0 SU

1 This limit is included in and continued from the existing TPDES permit and based on 30 TAC
Chapter 319.
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Appendix B
Calculated Water Quality-Based Effluent Limits

TEXTOX MENU #4 - LAKE OR RESERVOIR
The water quality-based effluent limitations developed below are calculated using:

Table 1, 2014 Texas Surface Water Quality Standards (30 TAC 307) for Freshwater Aquatic Life
Table 2, 2018 Texas Surface Water Quality Standards for Human Health
"Procedures to Implement the Texas Surface Water Quality Standards," TCEQ, June 2010
. Draft “Procedures to Implement the Texas Surface Water Quality Standards, Appendix D,” TCEQ,
June 2024

PERMIT INFORMATION

Permittee Name: Lower Colorado River Authority
TPDES Permit No: WQ0001369000

Outfall No: 001

Prepared by: John Hocher

Date: November 11, 2025

DISCHARGE INFORMATION

Receiving Waterbody: Lake Lyndon B. Johnson
Segment No.: 1406
TSS* (mg/L): 3
pH* (Standard Units): 7.9
Hardness* (mg/L as CaCOs): 180
Chloride* (mg/L): 57
Effluent Flow for Aquatic Life (MGD): 100
% Effluent for Chronic Aquatic Life (Mixing Zone): 100
% Effluent for Acute Aquatic Life (ZID): 100
Effluent Flow for Human Health (MGD): 100
% Effluent for Human Health: 100
Human Health Criterion (select: PWS, FISH, or INC) PWS

CALCULATE DISSOLVED FRACTION (AND ENTER WATER EFFECT RATIO IF APPLICABLE):

Water

Partition Dissolved Effect

Intercept Slope Coefficient Fraction Ratio

Lake/Reservoir Metal (b) (m) (Kp) (cd/cCt) Source (WER) Source

Aluminum N/A N/A N/A 1.00 Assumed 1.00 Assumed
Arsenic 5.68 -0.73 214635.47 0.608 1.00 Assumed
Cadmium 6.55 -0.92 1291363.32 0.205 1.00 Assumed
Chromium (total) 6.34 -0.27 1626212.37 0.170 1.00 Assumed
Chromium (trivalent) 6.34 -0.27 1626212.37 0.170 1.00 Assumed
Chromium (hexavalent) N/A N/A N/A 1.00 Assumed 1.00 Assumed
Copper 6.45 -0.90 1048554.17 0.241 1.00 Assumed
Lead 6.31 -0.53 1140579.96 0.226 1.00 Assumed
Mercury N/A N/A N/A 1.00 Assumed 1.00 Assumed
Nickel 6.34 -0.76 949265.83 0.260 1.00 Assumed
Selenium N/A N/A N/A 1.00 Assumed 1.00 Assumed
Silver 6.38 -1.03 773686.66 0.301 1.00 Assumed
Zinc 6.52 -0.68 1568763.76 0.175 1.00 Assumed
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AQUATIC LIFE
CALCULATE DAILY AVERAGE AND DAILY MAXIMUM EFFLUENT LIMITATIONS:
Fw

FW Acute Chronic Daily

Criterion Criterion WLAa WLAc LTAa LTAc Daily Avg. Max.
Parameter (ug/t) (ug/t) (mg/t) (mg/t) (mg/t) (ug/t) (ug/t) (mg/t)
Aldrin 3.0 N/A 3.00 N/A 0.960 N/A 1.41 2.98
Aluminum 991 N/A 991 N/A 317 N/A 466 986
Arsenic 340 150 559 247 179 150 221 467
Cadmium 15.19 0.370 74.1 1.80 23.7 1.10 1.61 3.42
Carbaryl 2.0 N/A 2.00 N/A 0.640 N/A 0.940 1.99
Chlordane 2.4 0.004 2.40 0.00400 0.768 0.00244 0.00358 0.00758
Chlorpyrifos 0.083 0.041 0.0830 0.0410 0.0266 0.0250 0.0367 0.0777
Chromium (trivalent) 922 119.9 5421 705 1735 430 632 1337
Chromium (hexavalent) 15.7 10.6 15.7 10.6 5.02 6.47 7.38 15.6
Copper 24.71 15.65 102 64.9 32.8 39.6 48.1 101
Cyanide (free) 45.8 10.7 45.8 10.7 14.7 6.53 9.59 20.2
4,4'-DDT 1.1 0.001 1.10 0.00100 0.352 0.000610 0.000896 0.00189
Demeton N/A 0.1 N/A 0.100 N/A 0.0610 0.0896 0.189
Diazinon 0.17 0.17 0.170 0.170 0.0544 0.104 0.0799 0.169
Dicofol [Kelthane] 59.3 19.8 59.3 19.8 19.0 12.1 17.7 37.5
Dieldrin 0.24 0.002 0.240 0.00200 0.0768 0.00122 0.00179 0.00379
Diuron 210 70 210 70.0 67.2 42.7 62.7 132
Endosulfan | (alpha) 0.22 0.056 0.220 0.0560 0.0704 0.0342 0.0502 0.106
Endosulfan Il (beta) 0.22 0.056 0.220 0.0560 0.0704 0.0342 0.0502 0.106
Endosulfan sulfate 0.22 0.056 0.220 0.0560 0.0704 0.0342 0.0502 0.106
Endrin 0.086 0.002 0.0860 0.00200 0.0275 0.00122 0.00179 0.00379
Guthion [Azinphos Methyl] N/A 0.01 N/A 0.0100 N/A 0.00610 0.00896 0.0189
Heptachlor 0.52 0.004 0.520 0.00400 0.166 0.00244 0.00358 0.00758
Hexachlorocyclohexane (gamma) [Lindane] 1.126 0.08 1.13 0.0800 0.360 0.0488 0.0717 0.151
Lead 121.7 4.74 538 21.0 172 12.8 18.8 39.7
Malathion N/A 0.01 N/A 0.0100 N/A 0.00610 0.00896 0.0189
Mercury 2.4 1.3 2.40 1.30 0.768 0.793 1.12 2.38
Methoxychlor N/A 0.03 N/A 0.0300 N/A 0.0183 0.0269 0.0569
Mirex N/A 0.001 N/A 0.00100 N/A 0.000610 0.000896 0.00189
Nickel 770 85.5 2962 329 948 201 295 624
Nonylphenol 28 6.6 28.0 6.60 8.96 4.03 5.91 12.5
Parathion (ethyl) 0.065 0.013 0.0650 0.0130 0.0208 0.00793 0.0116 0.0246
Pentachlorophenol 21.6 16.54 21.6 16.5 6.90 10.1 10.1 21.4
Phenanthrene 30 30 30.0 30.0 9.60 18.3 14.1 29.8
Polychlorinated Biphenyls [PCBs] 2.0 0.014 2.00 0.0140 0.640 0.00854 0.0125 0.0265
Selenium 20 5 20.0 5.00 6.40 3.05 4.48 9.48
Silver 0.8 N/A 13.1 N/A 4.18 N/A 6.14 12.9
Toxaphene 0.78 0.0002 0.780 0.000200 0.250 0.000122 0.000179 0.000379
Tributyltin [TBT] 0.13 0.024 0.130 0.0240 0.0416 0.0146 0.0215 0.0455
2,4,5 Trichlorophenol 136 64 136 64.0 43.5 39.0 57.3 121
Zinc 192.8 194.4 1100 1109 352 677 517 1094
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HUMAN HEALTH
CALCULATE DAILY AVERAGE AND DAILY MAXIMUM EFFLUENT LIMITATIONS:

Water and Incidental
Fish Fish Only Fish Daily

Criterion Criterion Criterion WLAh LTAh Daily Avg. Max.
Parameter (ug/t) (ug/t) (mg/t) (mg/t) (mg/t) (ug/t) (ug/t)
Acrylonitrile 1.0 115 1150 1.00 0.930 1.36 2.89
Aldrin 1.146E-05  1.147E-05 1.147E-04  0.0000115 0.0000107 0.0000156 0.0000331
Anthracene 1109 1317 13170 1109 1031 1516 3207
Antimony 6 1071 10710 6.00 5.58 8.20 17.3
Arsenic 10 N/A N/A 16.4 15.3 22.4 47.5
Barium 2000 N/A N/A 2000 1860 2734 5784
Benzene 5 581 5810 5.00 4.65 6.83 14.4
Benzidine 0.0015 0.107 1.07 0.00150 0.00140 0.00205 0.00433
Benzo(a)anthracene 0.024 0.025 0.25 0.0240 0.0223 0.0328 0.0694
Benzo(a)pyrene 0.0025 0.0025 0.025 0.00250 0.00233 0.00341 0.00723
Bis(chloromethyl)ether 0.0024 0.2745 2.745 0.00240 0.00223 0.00328 0.00694
Bis(2-chloroethyl)ether 0.60 42.83 428.3 0.600 0.558 0.820 1.73
Bis(2-ethylhexyl) phthalate [Di(2-ethylhexyl)
phthalate] 6 7.55 75.5 6.00 5.58 8.20 17.3
Bromodichloromethane [Dichlorobromomethane] 10.2 275 2750 10.2 9.49 139 29.5
Bromoform [Tribromomethane] 66.9 1060 10600 66.9 62.2 91.4 193
Cadmium 5 N/A N/A 24.4 22.7 33.3 70.4
Carbon Tetrachloride 4.5 46 460 4.50 4.19 6.15 13.0
Chlordane 0.0025 0.0025 0.025 0.00250 0.00233 0.00341 0.00723
Chlorobenzene 100 2737 27370 100 93.0 136 289
Chlorodibromomethane [Dibromochloromethane] 7.5 183 1830 7.50 6.98 10.2 21.6
Chloroform [Trichloromethane] 70 7697 76970 70.0 65.1 95.6 202
Chromium (hexavalent) 62 502 5020 62.0 57.7 84.7 179
Chrysene 2.45 2.52 25.2 2.45 2.28 3.34 7.08
Cresols [Methylphenols] 1041 9301 93010 1041 968 1423 3010
Cyanide (free) 200 N/A N/A 200 186 273 578
4,4'-DDD 0.002 0.002 0.02 0.00200 0.00186 0.00273 0.00578
4,4'-DDE 0.00013 0.00013 0.0013 0.000130 0.000121 0.000177 0.000375
4,4'-DDT 0.0004 0.0004 0.004 0.000400 0.000372 0.000546 0.00115
2,4'-D 70 N/A N/A 70.0 65.1 95.6 202
Danitol [Fenpropathrin] 262 473 4730 262 244 358 757
1,2-Dibromoethane [Ethylene Dibromide] 0.17 4.24 42.4 0.170 0.158 0.232 0.491
m-Dichlorobenzene [1,3-Dichlorobenzene] 322 595 5950 322 299 440 931
o-Dichlorobenzene [1,2-Dichlorobenzene] 600 3299 32990 600 558 820 1735
p-Dichlorobenzene [1,4-Dichlorobenzene] 75 N/A N/A 75.0 69.8 102 216
3,3'-Dichlorobenzidine 0.79 2.24 22.4 0.790 0.735 1.08 2.28
1,2-Dichloroethane 5 364 3640 5.00 4.65 6.83 14.4
1,1-Dichloroethylene [1,1-Dichloroethene] 7 55114 551140 7.00 6.51 9.56 20.2
Dichloromethane [Methylene Chloride] 5 13333 133330 5.00 4.65 6.83 14.4
1,2-Dichloropropane 5 259 2590 5.00 4.65 6.83 14.4
1,3-Dichloropropene [1,3-Dichloropropylene] 2.8 119 1190 2.80 2.60 3.82 8.09
Dicofol [Kelthane] 0.30 0.30 3 0.300 0.279 0.410 0.867
Dieldrin 2.0E-05 2.0E-05 2.0E-04 0.0000200 0.0000186 0.0000273 0.0000578
2,4-Dimethylphenol 444 8436 84360 444 413 606 1284
Di-n-Butyl Phthalate 88.9 92.4 924 88.9 82.7 121 257
Dioxins/Furans [TCDD Equivalents] 7.80E-08 7.97E-08 7.97E-07 7.80E-08 7.25E-08 1.06E-07 2.25E-07
Endrin 0.02 0.02 0.2 0.0200 0.0186 0.0273 0.0578
Epichlorohydrin 53.5 2013 20130 53.5 49.8 73.1 154
Ethylbenzene 700 1867 18670 700 651 956 2024
Ethylene Glycol 46744 1.68E+07 1.68E+08 46744 43472 63903 135197
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Water and Incidental
Fish Fish Only Fish Daily
Criterion Criterion Criterion WLAh LTAh Daily Avg. Max.
Parameter (ng/t) (ng/t) (ng/t) (ng/t) (ng/t) (ng/t) (ng/t)
Fluoride 4000 N/A N/A 4000 3720 5468 11569
Heptachlor 8.0E-05 0.0001 0.001 0.0000800 0.0000744  0.000109 0.000231
Heptachlor Epoxide 0.00029 0.00029 0.0029 0.000290 0.000270 0.000396 0.000838
Hexachlorobenzene 0.00068 0.00068 0.0068 0.000680 0.000632 0.000929 0.00196
Hexachlorobutadiene 0.21 0.22 2.2 0.210 0.195 0.287 0.607
Hexachlorocyclohexane (alpha) 0.0078 0.0084 0.084 0.00780 0.00725 0.0106 0.0225
Hexachlorocyclohexane (beta) 0.15 0.26 2.6 0.150 0.140 0.205 0.433
Hexachlorocyclohexane (gamma) [Lindane] 0.2 0.341 3.41 0.200 0.186 0.273 0.578
Hexachlorocyclopentadiene 10.7 11.6 116 10.7 9.95 14.6 30.9
Hexachloroethane 1.84 2.33 23.3 1.84 1.71 2.51 5.32
Hexachlorophene 2.05 2.90 29 2.05 1.91 2.80 5.92
4,4'-1sopropylidenediphenol [Bisphenol A] 1092 15982 159820 1092 1016 1492 3158
Lead 1.15 3.83 38.3 5.09 4.73 6.95 14.7
Mercury 0.0122 0.0122 0.122 0.0122 0.0113 0.0166 0.0352
Methoxychlor 2.92 3.0 30 2.92 2.72 3.99 8.44
Methyl Ethyl Ketone 13865 9.92E+05 9.92E+06 13865 12894 18954 40101
Methyl tert-butyl ether [MTBE] 15 10482 104820 15.0 14.0 20.5 43.3
Nickel 332 1140 11400 1277 1188 1746 3694
Nitrate-Nitrogen (as Total Nitrogen) 10000 N/A N/A 10000 9300 13671 28923
Nitrobenzene 45.7 1873 18730 45.7 42.5 62.4 132
N-Nitrosodiethylamine 0.0037 2.1 21 0.00370 0.00344 0.00505 0.0107
N-Nitroso-di-n-Butylamine 0.119 4.2 42 0.119 0.111 0.162 0.344
Pentachlorobenzene 0.348 0.355 3.55 0.348 0.324 0.475 1.00
Pentachlorophenol 0.22 0.29 2.9 0.220 0.205 0.300 0.636
Polychlorinated Biphenyls [PCBs] 6.4E-04 6.4E-04 6.40E-03 0.000640 0.000595 0.000874 0.00185
Pyridine 23 947 9470 23.0 21.4 31.4 66.5
Selenium 50 N/A N/A 50.0 46.5 68.3 144
1,2,4,5-Tetrachlorobenzene 0.23 0.24 2.4 0.230 0.214 0.314 0.665
1,1,2,2-Tetrachloroethane 1.64 26.35 263.5 1.64 1.53 2.24 4.74
Tetrachloroethylene [Tetrachloroethylene] 5 280 2800 5.00 4.65 6.83 14.4
Thallium 0.12 0.23 2.3 0.120 0.112 0.164 0.347
Toluene 1000 N/A N/A 1000 930 1367 2892
Toxaphene 0.011 0.011 0.11 0.0110 0.0102 0.0150 0.0318
2,4,5-TP [Silvex] 50 369 3690 50.0 46.5 68.3 144
1,1,1-Trichloroethane 200 784354 7843540 200 186 273 578
1,1,2-Trichloroethane 5 166 1660 5.00 4.65 6.83 14.4
Trichloroethylene [Trichloroethene] 5 71.9 719 5.00 4.65 6.83 14.4
2,4,5-Trichlorophenol 1039 1867 18670 1039 966 1420 3005
TTHM [Sum of Total Trihalomethanes] 80 N/A N/A 80.0 74.4 109 231
Vinyl Chloride 0.23 16.5 165 0.230 0.214 0.314 0.665

Page 23



Lower Colorado River Authority

TPDES Permit No. WQ0001369000

FACT SHEET AND EXECUTIVE DIRECTOR’S PRELIMINARY DECISION

CALCULATE 70% AND 85% OF DAILY AVERAGE EFFLUENT LIMITATIONS:

70% of 85% of
Aquatic Life Daily Avg.  Daily Avg.
Parameter (ng/t) (ug/L)
Aldrin 0.987 1.19
Aluminum 326 396
Arsenic 154 187
Cadmium 1.13 1.37
Carbaryl 0.658 0.799
Chlordane 0.00251 0.00304
Chlorpyrifos 0.0257 0.0312
Chromium (trivalent) 442 537
Chromium (hexavalent) 5.16 6.27
Copper 33.7 40.9
Cyanide (free) 6.71 8.15
4,4'-DDT 0.000627 0.000762
Demeton 0.0627 0.0762
Diazinon 0.0559 0.0679
Dicofol [Kelthane] 12.4 15.0
Dieldrin 0.00125 0.00152
Diuron 43.9 53.3
Endosulfan | (alpha) 0.0351 0.0426
Endosulfan Il (beta) 0.0351 0.0426
Endosulfan sulfate 0.0351 0.0426
Endrin 0.00125 0.00152
Guthion [Azinphos Methyl] 0.00627 0.00762
Heptachlor 0.00251 0.00304
Hexachlorocyclohexane (gamma) [Lindane] 0.0502 0.0609
Lead 13.1 15.9
Malathion 0.00627 0.00762
Mercury 0.790 0.959
Methoxychlor 0.0188 0.0228
Mirex 0.000627 0.000762
Nickel 206 250
Nonylphenol 4.14 5.03
Parathion (ethyl) 0.00815 0.00990
Pentachlorophenol 7.09 8.61
Phenanthrene 9.87 11.9
Polychlorinated Biphenyls [PCBs] 0.00878 0.0106
Selenium 3.13 3.81
Silver 4.29 5.22
Toxaphene 0.000125 0.000152
Tributyltin [TBT] 0.0150 0.0182
2,4,5 Trichlorophenol 40.1 48.7
Zinc 362 439
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70% of 85% of
Human Health Daily Avg.  Daily Avg.
Parameter (ng/t) (ug/L)
Acrylonitrile 0.956 1.16
Aldrin 0.0000109  0.0000133
Anthracene 1061 1288
Antimony 5.74 6.97
Arsenic 15.7 19.1
Barium 1913 2324
Benzene 4.78 5.81
Benzidine 0.00143 0.00174
Benzo(a)anthracene 0.0229 0.0278
Benzo(a)pyrene 0.00239 0.00290
Bis(chloromethyl)ether 0.00229 0.00278
Bis(2-chloroethyl)ether 0.574 0.697
Bis(2-ethylhexyl) phthalate [Di(2-ethylhexyl)
phthalate] 5.74 6.97
Bromodichloromethane [Dichlorobromomethane] 9.76 11.8
Bromoform [Tribromomethane] 64.0 77.7
Cadmium 23.3 28.3
Carbon Tetrachloride 4.30 5.22
Chlordane 0.00239 0.00290
Chlorobenzene 95.6 116
Chlorodibromomethane [Dibromochloromethane] 7.17 8.71
Chloroform [Trichloromethane] 66.9 81.3
Chromium (hexavalent) 59.3 72.0
Chrysene 2.34 2.84
Cresols [Methylphenols] 996 1209
Cyanide (free) 191 232
4,4'-DDD 0.00191 0.00232
4,4'-DDE 0.000124 0.000151
4,4'-DDT 0.000382 0.000464
2,4'-D 66.9 81.3
Danitol [Fenpropathrin] 250 304
1,2-Dibromoethane [Ethylene Dibromide] 0.162 0.197
m-Dichlorobenzene [1,3-Dichlorobenzene] 308 374
o-Dichlorobenzene [1,2-Dichlorobenzene] 574 697
p-Dichlorobenzene [1,4-Dichlorobenzene] 71.7 87.1
3,3'-Dichlorobenzidine 0.756 0.918
1,2-Dichloroethane 478 5.81
1,1-Dichloroethylene [1,1-Dichloroethene] 6.69 8.13
Dichloromethane [Methylene Chloride] 4.78 5.81
1,2-Dichloropropane 4.78 5.81
1,3-Dichloropropene [1,3-Dichloropropylene] 2.67 3.25
Dicofol [Kelthane] 0.287 0.348
Dieldrin 0.0000191  0.0000232
2,4-Dimethylphenol 424 515
Di-n-Butyl Phthalate 85.0 103
Dioxins/Furans [TCDD Equivalents] 7.46E-08 9.06E-08
Endrin 0.0191 0.0232
Epichlorohydrin 51.1 62.1
Ethylbenzene 669 813
Ethylene Glycol 44732 54318
Fluoride 3827 4648
Heptachlor 0.0000765 0.0000929
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70% of 85% of
Human Health Daily Avg.  Daily Avg.
Parameter (ug/L) (ug/L)
Heptachlor Epoxide 0.000277 0.000336
Hexachlorobenzene 0.000650 0.000790
Hexachlorobutadiene 0.200 0.244
Hexachlorocyclohexane (alpha) 0.00746 0.00906
Hexachlorocyclohexane (beta) 0.143 0.174
Hexachlorocyclohexane (gamma) [Lindane] 0.191 0.232
Hexachlorocyclopentadiene 10.2 12.4
Hexachloroethane 1.76 2.13
Hexachlorophene 1.96 2.38
4,4'-1sopropylidenediphenol [Bisphenol A] 1045 1268
Lead 4.86 5.90
Mercury 0.0116 0.0141
Methoxychlor 2.79 3.39
Methyl Ethyl Ketone 13268 16111
Methyl tert-butyl ether [MTBE] 14.3 17.4
Nickel 1222 1484
Nitrate-Nitrogen (as Total Nitrogen) 9569 11620
Nitrobenzene 43.7 53.1
N-Nitrosodiethylamine 0.00354 0.00429
N-Nitroso-di-n-Butylamine 0.113 0.138
Pentachlorobenzene 0.333 0.404
Pentachlorophenol 0.210 0.255
Polychlorinated Biphenyls [PCBs] 0.000612 0.000743
Pyridine 22.0 26.7
Selenium 47.8 58.1
1,2,4,5-Tetrachlorobenzene 0.220 0.267
1,1,2,2-Tetrachloroethane 1.56 1.90
Tetrachloroethylene [Tetrachloroethylene] 4.78 5.81
Thallium 0.114 0.139
Toluene 956 1162
Toxaphene 0.0105 0.0127
2,4,5-TP [Silvex] 47.8 58.1
1,1,1-Trichloroethane 191 232
1,1,2-Trichloroethane 4.78 5.81
Trichloroethylene [Trichloroethene] 4.78 5.81
2,4,5-Trichlorophenol 994 1207
TTHM [Sum of Total Trihalomethanes] 76.5 92.9
Vinyl Chloride 0.220 0.267
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Appendix C
Temperature Criteria

The difference between the permit discharge temperature limits (106°F average and 110°F daily
maximum) and the Segment No. 1406 temperature criterion of 94°F was first addressed when the
initial permit, Number 01369, was issued for the facility on April 24, 1970, by the Texas Water Quality
Board. This permit included flow limits for various planned phases of construction, a thermal mixing
zone 500 acres in size, a temperature increase through the plant of 15°F, and a requirement that
Lower Colorado River Authority (LRCA) conduct an ecological study to determine the effects of the
heating of the receiving waters due to the temperature of the cooling waters being discharged from the
power plant.

Pursuant to the permit, LCRA contracted with The University of Texas Center for Research in Water
Resources for a study of Lake Lyndon B. Johnson before and after the plant began operations. The
study found no significant effect on the temperature, water quality, phytoplankton, zooplankton,
benthic organisms, and fish of Lake Lyndon B. Johnson.

An industrial cooling impoundment is contained within Lake Lyndon B. Johnson. The industrial
cooling impoundment consists of the 284-acre cove of the lake delineated on the north by Lighthouse
Road on the constructed berm. The berm was constructed specifically to prevent short-circuiting of
the cooling water intake. Consistent with the definition of industrial cooling impoundment in 30 TAC
§307.3(30)—an impoundment that is owned or operated by, or in conjunction with, the water rights
permittee, and that is designed and constructed for the primary purpose of reducing the temperature
and removing heat from an industrial effluent—the numeric temperature criteria in 30 TAC §307.4(f)
and 30 TAC §307.10 (Appendix A) do not apply within the industrial cooling impoundment.

The permittee submitted a thermal plume characterization study to the TCEQ for approval and
implementation in accordance with the agreement reached by the TCEQ and the EPA in their letters
dated April 29, 2014 and May 12, 2014, respectively.

Effluent limitations for temperature have been continued in the draft permit at Outfall 001 in

accordance with recommendations from the Standards Implementation team and in accordance with
EPA anti-backsliding requirements found in 40 CFR Part 122.44(1).
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Appendix D

TDS, Chloride, and Sulfate Screening Calculations

Screening Calculations for Total Dissolved Solids, Chloride, and Sulfate
Menu 4 - Discharge to a Lake

Applicant Name:
Permit Number, Outfall:

LCRA - Thomas Ferguson Power Plant

01369-000, 001

Segment Number: 1406
Enter values needed for screening: Data Source (edit if different)
EF - Effluent fraction at edge of human health MZ 1 decimal Critical conditions memo
fraction
CA - TDS - ambient segment concentration 332 mg/L 2010 IP, Appendix D
CA - chloride - ambient segment concentration 67 mg/L 2010 IP, Appendix D
CA - sulfate - ambient segment concentration 41 mg/L 2010 IP, Appendix D
CC-TDS - segment criterion 500 mg/L 2014 TSWQS, Appendix A
CC - chloride - segment criterion 125 mg/L 2014 TSWQS, Appendix A
CC - sulfate - segment criterion 75 mg/L 2014 TSWQS, Appendix A
CE - TDS - average effluent concentration 257 mg/L Permit application
CE - chloride - average effluent concentration 39 mg/L Permit application
CE - sulfate - average effluent concentration 18.9 mg/L Permit application
Screening Equation
CC > (EF)(CE)+(1-EF)(CA)
%

Preliminary Calculations Effluent Load New Change % Change

Load inLake  Concentration in in Assim.

(1-

Parameter (EF)(CE) EF)(CA) Equation 3 Ambient Capacity
TDS 257 0 257.00 -22.6 -44.6
Chloride 39 0 39.00 -41.8 -48.3
Sulfate 18.9 0 18.90 -53.9 -65.0
No further screening for TDS needed if: 257.00 < 500
No further screening for chloride needed if: 39.00 < 125
No further screening for sulfate needed if: 18.90 < 75
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Permit Limit Calculations

TDS

Calculate the WLA

Calculate the LTA

Calculate the daily average
Calculate the daily maximum

WLA= [CC - (1-EF)(CA)]/EF 500.00
LTA = WLA * 0.93 465.00
Daily Avg. = LTA * 1.47 683.55
Daily Max. = LTA * 3.11 1446.15

70% of Daily Avg.

Calculate 70% of the daily average = 478.49
85% of Daily Avg.
Calculate 85% of the daily average = 581.02
No permit limitations needed if: 257 < 478.49
Reporting needed if: 257 > 478.49 but < 581.02
Permit limits may be needed if: 257 > 581.02
No permit limitations needed for TDS ‘
Chloride
Calculate the WLA WLA= [CC - (1-EF)(CA)]/EF 125.00
Calculate the LTA LTA =WLA *0.93 116.25
Calculate the daily average Daily Avg. = LTA * 1.47 170.89
Calculate the daily maximum Daily Max. = LTA * 3.11 361.54
70% of Daily Avg.
Calculate 70% of the daily average = 119.62
85% of Daily Avg.
Calculate 85% of the daily average = 145.25
No permit limitations needed if: 39 < 119.62
Reporting needed if: 39 > 119.62 but < 145.25
Permit limits may be needed if: 39 > 145.25

No permit limitations needed for chloride
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Sulfate

Calculate the WLA WLA= [CC - (1-EF)(CA)]/EF 75.00

Calculate the LTA LTA =WLA * 0.93 69.75

Calculate the daily average Daily Avg. = LTA * 1.47 102.53

Calculate the daily maximum Daily Max. = LTA * 3.11 216.92
70% of Daily Avg.

Calculate 70% of the daily average = 71.77
85% of Daily Avg.

Calculate 85% of the daily average = 87.15

No permit limitations needed if: 18.9 < 71.77

Reporting needed if: 18.9 > 71.77 but < 87.15

Permit limits may be needed if: 18.9 > 87.15

No permit limitations needed for sulfate
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Appendix E
Comparison of Effluent Limits

The following table is a summary of technology-based effluent limitations calculated/assessed in the draft permit (Technology-Based), calculated/
assessed water quality-based effluent limitations (Water Quality-Based), and effluent limitations in the existing permit (Existing Permit). Effluent
limitations appearing in bold are the most stringent of the three and are included in the draft permit.

Technology-Based Water Quality-Based Existing Permit
Outfall | Pollutant Daily Avg Daily Max Daily Avg Daily Max Daily Avg Daily Max
Ibs/day | mg/L | Ibs/day | mg/L /bs/day| mg/L /bs/day| mg/L | Ibs/day | mg/L /bs/day| mg/L
001 |Flow, MGD Report, MGD Report, MGD Report, MGD Report, MGD 435 MGD 435 MGD
Total Residual Chlorine - - 60.5 0.2 - | - - | - N/A | N/A | 60.5 | 0.2
Temperature - - - - 106 °F 110 °F 106 °F 110 °F
TDS - - - - - - - - N/A | Report | N/A | Report
Chloride - - - - - - - - N/A | Report | N/A | Report
Technology-Based Water Quality-Based Existing Permit
Outfall | Pollutant Daily Avg Daily Max Daily Avg Daily Max Daily Avg Daily Max
mg/L mg/L mg/L mg/L mg/L mg/L
101 |Flow, MGD Report, MGD Report, MGD - - Report, MGD
TSS 30 100 - - 30 100
Oil & Grease 15 20 - - 15 20
pH 6.0 SU (minimum) | 9.0 SU (maximum) - - 6.0 SU - 9.0 SU
102 |Flow, MGD Report MGD Report MGD - - Report, MGD
TSS 30 100 - - 30 100
Oil & Grease 15 20 - - 15 20
pH 6.0 SU (minimum) | 9.0 SU (maximum) - - 6.0 SU - 9.0 SU
401 |Flow, MGD Report, MGD Report, MGD - - Report, MGD
TSS 30 100 - - 30 100
Oil & Grease 15 20 - - 15 20
Total Iron 1.0 1.0 - - 1.0 1.0
Total Copper 0.5 1.0 - - 0.5 1.0
pH 6.0 SU (minimum) | 9.0 SU (maximum) - - 6.0 SU - 9.0 SU
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