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Twin Buttes Reservoir Data collected via UCRA routine monitoring for 
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not yet published.



0

200

400

600

800

1000

1200

1870.75

1870.90

1871.05

1871.20

1871.35

1871.50

1871.65

1871.80

Sp
ec

if
ic

 C
o

n
d

u
ct

iv
it

y 
(µ

S/
cm

)

W
at

er
 L

ev
el

 (
ft

)

Reservoir Elevation

12418

12419

12421

Lake Nasworthy Data collected via UCRA routine monitoring for 
CRP and TWDB database. Some data pictured is 
not yet published.



0

100

200

300

400

500

600

700

800

900

1000

1850

1855

1860

1865

1870

1875

Sp
e

ci
fi

c 
C

o
n

d
u

ct
iv

it
y 

(µ
S/

cm
)

W
at

er
 L

ev
el

 (
ft

)

Reservoir Elevation

Conductivity

O. C. Fisher Reservoir Data collected via UCRA routine monitoring for 
CRP and TWDB database. Some data pictured is 
not yet published.



0

200

400

600

800

1000

1200

1400

1600

1984

1986

1988

1990

1992

1994

1996

1998

2000

Se
p

ci
fi

c 
C

o
n

d
u

ct
iv

it
y 

(µ
S/

cm
)

W
at

er
 L

ev
el

 (
ft

)

Reservoir Elevation

Conductivity

Oak Creek Reservoir Data collected via UCRA routine monitoring for 
CRP and TWDB database. Some data pictured is 
not yet published.



WATER QUALITY REPORTS

Scott McWilliams
General Manager

Upper Colorado River Authority (UCRA)

John Burch
Water Quality Supervisor & Aquatic Biologist

Colorado River Municipal Water District (CRMWD)

INTEGRA
TED 

REPORT 
STATUS & 
UPDATES



 

J. B. Thomas  22.0% Capacity (78.0% Empty) 

E. V. Spence  17.5% Capacity (82.5% Empty) 

O. H. Ivie  37.6% Capacity (62.4% Empty) 





 

     0.00    BIG SPRING AWOS 
   

  0.01    FLUVANNA 3WNW MESONET 

     
 
  0.00    GAIL 2ESE MESONET 
    0.00    GAIL RAWS 
    0.00    GAIL COOP 
     0.00    LAMESA MUNICIPAL AWOS 
   0.00   LAMESA 1S MESONET 
      

  0.79    SNYDER AWOS 

    0.34    SNYDER 3E MESONET 

    0.19   SNYDER 3SSW MESONET 

    0.47    SNYDER COOP 
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John W. Grant Water Production Facility 

10th Year of Operation 

Seeking Third TPDES Permit (2013, 2018, and 2023) 

 

 

John D. Burch 

jburch@crmwd.org 



INTEGRATED REPORT STATUS & UPDATES

Robin Cypher
Water Quality Assessor

Texas Commission on Environmental Quality 

(TCEQ)

INTEGRATED 
REPORT STATUS & 

UPDATES





CONCHO RIVER 
PROJECT // WATER 

SUPPLY & 
INFRASTRUCTURE 

IMPROVEMENTS

Andy Vecellio
Water Utilities Assistant Director

City of San Angelo (COSA)



UCRA NONPOINT 
SOURCE PROJECT 

UPDATES

Scott McWilliams
General Manager

Upper Colorado River Authority (UCRA)



BASIN SUMMARY 
REPORT 2023 & 
CRP ACTIVITIES

Aaron Richter
Water Quality Coordinator

Lower Colorado River Authority (LCRA)



Basin Summary 
Report 2023
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Basin Summary Report 
Overview
• What?

– Decision making aid for water quality

– Prioritize water bodies for action

– Select watersheds for special studies

– Identify sections of the basin that have 
data gaps

• Why?

– Understand water quality conditions, 
trends, changes, and possible sources of 
degradation



Analysis Methodology

• Temporal Trends (changes over time)

– Data in SWQMIS collected from 2011 
through 2021

– At least 20 points of data

– Less than 50% of data is censored 
(below or above the limit of detection)

• Spatial Comparison (where are 
parameters different)

– Similar to temporal trends

– At least 10 points of data

Parameter List

Water Temperature

pH

Dissolved Oxygen

Secchi Depth

Total Suspended Solids

Chloride

Sulfate

Nitrate

Total Kjeldahl Nitrogen

Ammonia

Total Phosphorus

Chlorophyll a

E. coli (freshwater)

Enterococci (saltwater)



General Results
Parameter Increases Decreases Concerns Impairments

Water 

Temperature

4 1

pH 9 41 1

Dissolved Oxygen 6 29 10 4

Secchi Depth 24 5

TSS 11 10

Chloride 13 54 2

Sulfate 9 48 3

Nitrate 20 12 32

TKN 8 39

Ammonia 3 8

Total Phosphorus 4 10 8

Chlorophyll a 15 16 32 11

Bacteria 6 1 9 13

Assessment Units: 174

Stations: 219

Nutrients

Salts

Water 

Clarity



Colorado River 
Basin



Impairments and Concerns in each Sub-Basin

Sub-Basin Concerns Impairments

Upper Colorado 24 9

Concho 19 2

Pecan Bayou 8 1

Lake Buchanan 8 1

Lake LBJ 1 13

Lake Travis 4 2

Austin 29 12

Lower Colorado 21 2

Coastal 2 0



Upper Colorado River 
Basin

Data Trends 



Concerns 

Beals Ck below Big Springs

Bluff Creek
Coyote Creek

Assessment 

Unit

Station Concerns Impairments

1412_03 12365

1412_02 12363

1412B_03 12160 X

1412B_03 12158 X

1412B_01 12156

1412_01 17002

1426A_01 12180

1426_02 16901

1426_02 13651

1426C_01 17474 X

1426D_01 16899 X

1426B_02 12169

1426B_01 15536

1426_01 17244

1433_01 12511

Upper 
Colorado River 
Basin
Nitrate Concerns or 
Impairments



Concern for water 

quality standard

Impairment for 

standard

Concerns 

Beals Ck below Big Springs

Bluff Creek
Coyote Creek

Nitrate



Impairment for 

standard

Concern for water 

quality standard

Concerns 

CR above and below Colorado 
City

Beals Ck

CR below Beals Ck

CR upstream of Ballinger
Elm Creek

Chlorophyll



Concern for water 

quality standard

Impairment for 

standard

Impairments 
E.V. Spence Reservoir

Bacteria



Concern for water 

quality standard

Impairment for 

standard

Concerns 

CR above Colorado City

Impairments 

CR below Colorado City

Beals Ck downstream Big 

Spring

Bacteria



Dissolved Oxygen

Colorado River below E.V. Spence



Concho River Basin

Data Trends 



Concern for water 

quality standard

Impairment for 

standard

Concerns 

South Concho River

Cold Creek

Concho River below FM 
380

Lipan Creek

Dry Hollow Creek
Kickapoo Creek

Nitrate



Dissolved Oxygen
West Rocky Creek



Pecan Bayou

Data Trends 



Concern for water 

quality standard

Impairment for 

standard

Concerns 

Mid Pecan Bayou (near 
Brownwood)

Nitrate



Concern for water 

quality standard

Impairment for 

standard

Concerns 

Pecan Bayou above 
Lake Brownwood

Hords Creek at FM 1176

Upper Pecan Bayou

Mid Pecan Bayou
Lower Pecan Bayou

Impairments

Lake Coleman

Chlorophyll



E. coli 

Upper Pecan Bayou



Summary

• Drought Recovery

– Decreasing chloride, sulfate, TKN

• Concerns for nutrients (especially nitrates) 
throughout the basin

– Especially downstream of urban areas

• Concerns for chlorophyll a throughout 
basin

– Likely due to nutrient loads 

• Increasing trends in bacteria in specific 
areas



Next Steps

• Basin Summary Report Review

– Contact Aaron.Richter@lcra.org to be 
included in review

– Deadline of notification is Friday, March 
31

• Stakeholder Review of BSR

– Report to be sent out Wednesday, April 
5

– Deadline for comments/edits is COB 
Friday, April 14

mailto:Aaron.Richter@lcra.org


Questions?
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February 21, 2023

Keep San Angelo Beautiful
2023 ANNUAL REPORT

CHARLOTTE ANDERSON 
Executive Director



MISSION -
To create awareness and maintain clean, 
green and beautiful spaces through art 
science and education

VISION -
To take action each and every day to 
promote safe neighborhoods, thriving 
communities and beautification to impact 
the economic growth of our businesses

CORE  4 – culture, principles & values
1. Serve the community and citizens
2. Respect for the individual
3. Strive for excellence
4. Integrity in all endeavors



• 11 CLEANUPS
• 5,340 LBS OF TRASH
• 14,038 LBS OF HAZARDOUS WASTE
• 7,019 TIRES

TRASH CLEANUPS



TIRES
7,019



HAZARDOUS WASTE 14,038 lbs.



TREES – 200 ELLA SAVES THE 

OCEANS 12,250 BAGS

CUB SCOUTS 

WORLD 

CONSERVATION

AWARD

STAR 

SPANGLED 

CELEBRATION



EDUCATION

GO AS A RAM!



KEEP SAN ANGELO BEAUTIFUL HIGHLIGHTS

• Keep Texas Beautiful Gold Star Affiliate – 3 years

• Governor’s Community Achievement Award of Excellence

2 years

• Keep Texas Beautiful Affiliate Mentor – Little Elm - Brazos

• Texas Town & City - “Tires To-Go”

• Keep Texas Beautiful Judge GCAA

• Keep Texas Beautiful Webinar Presenter

• KTB - HEB Grant recipient on recycling



AWARENESS



BEAUTIFICATION



GRATITUDE
140 PUBLIC/PRIVATE PARTNERSHIPS

ART& EVA
TUCKER 
FOUNDATION



SPORTFISH 
POPULATION 

MONITORING & 
GOLDEN ALGAE 

UPDATES

Lynn Wright
District Fisheries Biologist

Texas Parks & Wildlife Department (TPWD)

Inland Fisheries Division



Sportfish Monitoring 
and 

Angler Utilization of 
O.H. Ivie and E.V. Spence Reservoirs 

Golden Algae Updates
Lynn Wright

Texas Parks & Wildlife Department

Inland Fisheries Division



Golden Algae Monitoring (cells/ml)

• E.V. Spence Reservoir 
• 2023 – 0, no toxicity
• 2022 – 0-17,000, low toxicity
• 2021 – 3,000-8,000, low toxicity
• 2020 – 3,000-18,000, moderately toxic

• Colorado City Reservoir
• 2023 – 2,000, no toxicity
• 2022 – 3,000-115,000, highly toxic
• 2021 – 0-12,000, moderately toxic
• 2020 – 0-17,000, low toxicity

• Moss Creek
• 2023 – 0, no toxicity
• 2022 – 2,000-15,000, no toxicity
• 2021 – 5,000-10,000, moderate toxicity
• 2020 – 4,000-11,000, moderate toxicity

• Balmorhea
• 2023 – 39,000-44,000, highly toxic

• Last documented bloom was 2010
• Last highly toxic bloom was 2006



Reservoir 
Monitoring

Creel Surveys (year-round)
- Effort, Catch, Harvest
- Travel Distance, Expenditures

Fall Electrofishing (October)
- Abundance
- Size Structure
- Condition



Creel Surveys

• O.H. Ivie
• Effort – 133,062 hours

• Largemouth Bass – 62.9%

• White Bass – 14.5%

• Catfishes – 11.6%

• Crappie – 7.3%

• Angler Expenditures
• $1,237,161

• $9.30 per hour of fishing

• E.V. Spence
• Effort – 36,871 hours

• Largemouth Bass – 85.4%

• Catfishes – 10.2%

• White Bass – 1.1%

• Angler Expenditures
• $313,663

• $8.51 per hour of fishing



Harvest
• O.H. Ivie June 2019-May 2020

• White Bass – 8,367
• Crappies – 1,487
• Catfishes – 1,254

• Largemouth Bass - 328
• Legal Release – 99%

• E.V. Spence June 2020-May 2021
• Catfishes – 1,278

• Largemouth Bass - 204
• Legal Release – 96%



• E.V. Spence– ZIP codes 2020-2021

• 206 anglers interviewed

• 37.4% traveled over 100 miles

• 1.9% from out of state



• O.H. Ivie – ZIP codes Spring 2022

• 336 anglers interviewed

• 67.0% traveled over 100 miles

• 19.9% traveled over 200 miles

• 10.4% from out of state
• 13 different states documented



E.V. Spence

Largemouth Bass

• Record high catch rate in 2019 (261/h)

• - 82/h for 9 inch fish, all age-1 from the 2018 
year-class.

• Relative weight were adequate (mid-90’s)

• Successful Florida Bass Stockings
• - FLMB alleles = 94%

• - Pure FLMB = 70%



Prey Base – E.V. Spence

• 2017 and 2019 highest Gizzard Shad CPUE-T, 
double the historic average.

• Gizzard Shad – CPUE-T
• - 2017 = 385.3

• - 2019 = 278.0

• - 2021 = 133.3

• - Long-term average 135.3/h

• Golden algae impacts minimal



O.H. Ivie Reservoir

Largemouth Bass
• 2020 highest LMB catch on record

• Historical average 72.7/h

• Strong year-class in 2019

• Successful Florida Bass Stockings
• - FLMB alleles = 84%

• - Pure FLMB = 27%



Prey Base – O.H. Ivie

• Gizzard Shad
• 2019 – 223.5/h, IOV = 52

• 2020 – 141.5/h, IOV = 1

• 2021 – 126.5/h, IOV = 1

• 2022 – 132.0/h, IOV = 1

• Long-term average = 150.2/h

• Bluegill
• 2019 – 59.0/h, PSD = 45

• 2020 – 67.5/h, PSD = 45

• 2021 – 109.0/h, PSD = 12

• 2022 – 44.0/h, PSD = 23

• Long-term average = 113.0/h



E.V. Spence

17.5% Capacity

O.H. Ivie

37.7% Capacity
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O.H. Ivie Reservoir



E.V. Spence Reservoir



O.H. Ivie – ShareLunker’s (13+ lb. bass)





NATIVE MUSSELS 
NEWS & UPDATES

Lisa Benton
Aquatic Biologist & CRP Program Coordinator

Lower Colorado River Authority (LCRA)

Photo taken by Anthea Fredrickson



EMERGING WATER 
QUALITY ISSUES

Scott McWilliams
General Manager

Upper Colorado River Authority (UCRA)



PFAS / PFOS 
Discussion

SCOTT MCWILLIAMS

UPPER  COLOR A DO R I VER  AUT HOR I TY

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



ITRC @ https://pfas-1.itrcweb.org/

History of 
PFAS

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



Per- and Polyfluoroalkyl Substances (PFAS): 
Manufactured Chemicals
PFAS are a group of manufactured chemicals that have been used in industry and consumer 
products since the 1940s because of their useful properties. There are thousands of different 
PFAS, some of which have been more widely used and studied than others.

Perfluorooctanoic Acid (PFOA) and Perfluorooctane Sulfonate (PFOS), for example, are two of the 
most widely used and studied chemicals in the PFAS group. PFOA and PFOS have been replaced 
in the United States with other PFAS in recent years.

One common characteristic of concern of PFAS is that many break down very slowly and can 
build up in people, animals, and the environment over time.

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



PFAS Can Be Found in Many Places
Drinking water – in public drinking water systems and 
private drinking water wells.

Soil and water at or near waste sites - at landfills, 
disposal sites, and hazardous waste sites such as 
those that fall under the federal Superfund and 
Resource Conservation and Recovery Act programs.

Fire extinguishing foam - in aqueous film-forming 
foams (or AFFFs) used to extinguish flammable liquid-
based fires. Such foams are used in training and 
emergency response events at airports, shipyards, 
military bases, firefighting training facilities, chemical 
plants, and refineries.

Manufacturing or chemical production facilities that 
produce or use PFAS – for example at chrome plating, 
electronics, and certain textile and paper 
manufacturers.

Food – for example in fish caught from water contaminated by 

PFAS and dairy products from livestock exposed to PFAS.

Food packaging – for example in grease-resistant paper, fast 

food containers/wrappers, microwave popcorn bags, pizza 

boxes, and candy wrappers.

Household products and dust – for example in stain and 

water-repellent used on carpets, upholstery, clothing, and 

other fabrics; cleaning products; non-stick cookware; paints, 

varnishes, and sealants.

Personal care products – for example in certain shampoo, 

dental floss, and cosmetics.

Biosolids – for example fertilizer from wastewater treatment 

plants that is used on agricultural lands can affect ground and 

surface water and animals that graze on the land.

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



Variety of PFAS Exposure

Working in 

occupations   

such as 

firefighting or 

chemicals 

manufacturing 

and processing.

Drinking water 

contaminated 

with PFAS.

Eating certain 

foods that may 

contain PFAS, 

including fish.

Swallowing 

contaminated  

soil or dust.

Breathing air 

containing PFAS.

Using products 

made with PFAS 

or that are 

packaged in 

materials 

containing PFAS.

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org
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EPA 
Awareness 
and 
Emphasis
(2006 – in absence of 
regulations, DuPont and 
3M voluntarily agree to 
phase out use of PFOA 
and PFOS)

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



What We Know about Health Effects
Current peer-reviewed scientific studies have shown that exposure to certain levels of PFAS 
may lead to:

• Reproductive effects such as decreased fertility or increased high blood pressure in 
pregnant women.

• Developmental effects or delays in children, including low birth weight, accelerated 
puberty, bone variations, or behavioral changes.

• Increased risk of some cancers, including prostate, kidney, and testicular cancers.

• Reduced ability of the body’s immune system to fight infections, including reduced vaccine 
response.

• Interference with the body’s natural hormones.

• Increased cholesterol levels and/or risk of obesity.

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



Additional Health Effects are Difficult to 
Determine
Scientists at EPA, in other federal agencies, and in academia and industry are continuing to 

conduct and review the growing body of research about PFAS. However, health effects 

associated with exposure to PFAS are difficult to specify for many reasons, such as:

• There are thousands of PFAS with potentially varying effects and toxicity levels, yet most 

studies focus on a limited number of better known PFAS compounds.

• People can be exposed to PFAS in different ways and at different stages of their life.

• The types and uses of PFAS change over time, which makes it challenging to track and assess 

how exposure to these chemicals occurs and how they will affect human health.

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



History of EPA Health Advisories (HAs)

ppt = parts per trillion

Compound 
Abbreviation

Compound Name
2009 
EPA HAs

2016 Revised HAs
2022 EPA 
HAs

PFOA Perfluorooctanoic acid 400 ppt
70 ppt (individual and 
combined sum with PFOS)

0.004 ppt*

PFOS
Perfluorooctanesulfonic
acid

200 ppt
70 ppt (individual and 
combined sum with PFOA)

0.02 ppt*

GenX
Hexafluoropropylene 
oxide dimer acid

NA NA 10 ppt

PFBS
Perfluorobutane sulfonic 
acid

NA NA 2000 ppt

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



EPA’s Proposed National Primary Drinking Water 
Regulations (March 2023)

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org
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“New Mexico 
dairy farm with 

PFAS 
contamination 

loses entire herd”
3,665 cows euthanized

Article - New Mexico dairy 
farm with PFAS 
contamination loses entire 
herd, 2022

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



EWG National Map of PFAS Contamination

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org



Goodfellow AFB
San Angelo, TX

PFA

Location detected 

(on-base sites) Maximum Level (ppt) Years tested

PFOS Soil 110,000 2017

PFOA Soil 14,000 2017

PFBS Soil 540 2017

PFHxS Soil 38,000 2017

PFOS Groundwater 28 2017-2022

PFOA Groundwater 628 2017-2022

PFBS Groundwater 986 2017-2022

4:2 FTS Groundwater 47 2017-2022

6:2 FTS Groundwater 1.0 2017-2022

8:2 FTS Groundwater 569 2017-2022

PFBA Groundwater 705 2017-2022

PFDA Groundwater 35 2017-2022

PFHpA Groundwater 1.0 2017-2022

PFHpS Groundwater 343 2017-2022

PFHxA Groundwater 2.0 2017-2022

PFHxS Groundwater 5.0 2017-2022

PFNA Groundwater 72 2017-2022

PFNS Groundwater 90 2017-2022

PFPeA Groundwater 2.0 2017-2022

PFPeS Groundwater 1.0 2017-2022ppt = parts per trillion

WQAC 2023 Emerging Contaminants Discussion scottm@ucratx.org
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COMMENTS, DISCUSSION, 
& DISMISSAL

U p p e r  C o l o r a d o  R i v e r  B a s i n

Texas Clean Rivers Program (CRP) Water Quality 

Advisory Committee (WQAC)

THANK YOU!

HARMFUL 
ALGAE IN 

THE 
HIGHLAND 

LAKES
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