


Year Contact Recreation Fish Community Macro-benthos Nitrate Ortho-phosphorus Total Phosphorus

1992*

1994*

1996* N 

1998* N (PS, NPS)

1999* N (NPS)

2000* N (NPS)

2002 Concern Concern Concern Concern

2004 S

2006 CN:UKN CN:UKN CS: NPS/ PS/ UNK CS: NPS/ PS/ UNK CS: NPS/ PS/ UNK

2008 CN:UKN CN: MPS/ UNK/ NPS

2010 CN:UKN CN:UKN CS: NPS/ MPS/  UNK
CS: NPS/ MPS/ PS/ 

UNK
CS: NPS/ MPS/  UNK

2012 CN:UKN CN:UKN CS: NPS/ MPS/  UNK
CS: NPS/ MPS/ PS/ 

UNK
CS: NPS/ MPS/  UNK

2014 CN:UKN CN:UKN CS: MPS/  UNK/ NPS CS: MPS/  UNK/ NPS

2016 CN:UKN CN:UKN CS: NPS/ MPS/  UNK CS: NPS/ MPS/  UNK

2018 CN:UKN CN:UKN CS: NPS/ MPS/  UNK CS: NPS/ MPS/  UNK

2020 CN:UKN CN:UKN CS: NPS/ MPS/  UNK CS: NPS/ MPS/  UNK

2022 CN:UKN CN:UKN CS: NPS/ MPS/  UNK CS: NPS/ MPS/  UNK

2024 
(draft)

CN:UKN CN:UKN CS: NPS/ MPS/  UNK CS: NPS/ MPS/  UNK

Key for 1994:
Tox: toxic substances (≥1) measurement exceeded screening criterion
NPS-K: Nonpoint sources known
N: ammonia nitrogen + nitrate nitrogen levels were relatively high
P: phosphorus levels were relatively high
Cl: chloride levels were relatively high

Key for 1996 through 2004

PS - Point Source; NPS - Nonpoint Source; UNK - Source Unknown
Key for 2006 through 2024

Sources:
https://wayback.archive-it.org/414/20210527095853/https://www.tceq.texas.gov/assets/public/comm_exec/pubs/sfr/050_00/index.html.
Texas IR Sources Reports, https://www.tceq.texas.gov/waterquality/assessment.

Rank 39; Tox; NPS-K; N, P, Cl

MPS - Municipal Point Source; PS - Point Source Unknown; NPS - Nonpoint Source; UNK - Source Unknown

Nutrient Screening Levels:
CS: MPS/ UNK/ NPS/

* Assessments for these years were for the entire segment. For all subsequent years, for Assessment Unit 1428_01.

S = Support, P = Partial Support, N = Nonsupport, T = Threatened, NC = No Concern, C = Concern, NA = Not Assessed

NS - Non Support; CN - Concern for near-nonattainment of the TSWQS based on numeric criteria; CS - Concern for water quality based on 
screening levels.
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Exhibit ES-206. TCEQ Nutrient Screening
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Exhibit ES-207. Aerial Imagery of Colorado River in the Vicinity of the Corix Outfall
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Exhibit ES-208. Typical View of Riffle Habitat in the Colorado River (from BIO-WEST)

Image from Colorado and Lavaca Rivers and Matagorda and Lavaca Bays Basin and Bay 
Expert Science Team Environmental Flow Regime Recommendations Report March 1, 2011. 





≥ 1.0*

≥1.0

≥25

The latest TCEQ § 305(b) report (“integrated 
report”) is reviewed to see if the water body is 





Exhibit ES-210. Permit Review for Unclassified Waters by Standards Team
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Exhibit ES-210. Permit Review for Unclassified Waters by Standards Team
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Exhibit ES-211. Wells Within One Mile of the Colorado River Downstream from the Corix Discharge
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Well ID Well Use Owner Latitude Longitude
Well 
Depth (ft) Aquifer Description

5853506 Domestic Colon E. McDonald 30.168889 -97.418611 81 Alluvium and Wilcox Group
5853601 Unused J.G. Bryson 30.177500 -97.395000 70 Wilcox Group
5853602 Domestic John Barton 30.184722 -97.408889 73 Wilcox Group
5853603 Unused Crenshaw and Doguett 30.181944 -97.403611 190 Alluvium and Wilcox Group
5853802 Stock John Allen 30.158889 -97.428889 50 Quaternary Alluvium
5853804 Domestic W. M. Ridgeway 30.130000 -97.445278 0 Wilcox Group
5853807 Stock 30.166112 -97.420833 52 Quaternary Alluvium
5853808 Domestic James Walters 30.132778 -97.444167 167 Wilcox Group
5853901 Stock Ted Deison 30.161112 -97.405001 110 Wilcox Group
5853902 Stock Carroll Rosanky 30.163334 -97.398611 265 Wilcox Group
5853905 Stock M.A. Prokop 30.152778 -97.409723 195 Simsboro Sand Member of Rockdale Formation
5853906 Domestic M.A. Prokop 30.152778 -97.409167 40 Wilcox Group
5853908 Irrigation Frank Spiller 30.153334 -97.404723 131 Alluvium and Simsboro Formation
5853912 Domestic James L. Broadhurst 30.157501 -97.408056 153 Wilcox Group
5853913 Public Sup Ira L. Poole 30.149167 -97.412223 360 Wilcox Group

Well ID
Proposed 

Use Well Owner Latitude Longitude
Borehole 
Depth Ft

1852 Domestic Alan Stewart 30.166389 -97.421944 250
2779 Domestic J.R. Broadhurst 30.158334 -97.407223 205
21242 Domestic john apostalo 30.153612 -97.426389 270
44339 Domestic rudy hernandez 30.173055 -97.413612 80
78193 Domestic O A CASSEL 30.144722 -97.423333 604
243725 Irrigation Kellis Berdoll 30.177500 -97.408056 75.5
243735 Irrigation Kellis Berdoll 30.178055 -97.406667 69
243736 Irrigation Dan Berdoll 30.177500 -97.405278 75.5
287253 Domestic Griffin Dewatering 30.141111 -97.434445 427
287288 Domestic Griffin Dewatering 30.141111 -97.434445 470
292236 Irrigation SCOTT SMITH 30.135000 -97.444722 223
305942 Domestic Barton Hills Farms 30.171389 -97.404445 350
358400 Domestic James Autrey 30.145834 -97.466112 400
376966 Irrigation Chip Wilkinson 30.139722 -97.442222 440
378730 Stock ROBERT SNIDER 30.148611 -97.405001 370
424077 Domestic MARTIN SANCHEZ 30.171036 -97.415717 193
424556 Domestic J R Broadhurst 30.158056 -97.407222 210
447703 Domestic Walter Farris 30.169444 -97.406667 260
532003 Domestic Sylvia Deleon 30.148056 -97.411667 200
532006 Domestic Jason Alley 30.168056 -97.393333 140
538850 Domestic Clayton Null 30.139375 -97.441794 300

Submitted Drillers' Reports Database

Groundwater Database Wells

Glenrose Engineering, Inc.
TBPELS # F4092
Wells1Mile.xls  12/17/2024 7:23 PM
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Toxicological Evaluation of Corix Application to Amend 
TPDES Permit No. WQ0013977001

December 19, 2024
Dr. Jordan Crago

Associate Professor: Toxicology, Texas Tech University

The applicant, Corix Utilities (Texas) Inc., has requested a major amendment to the current 
domestic wastewater permit, No. WQ0013977001, which would increase the average daily 
flow from no greater than 0.05 million gallons per day (MGD), to 0.25 MGD during an Interim 
Phase, so named “Interim Phase II”, followed by an increase to 0.51 MGD in the Final Phase 
for which the domestic wastewater permit will ultimately operate under. 

The permit is for the McKinney Roughs Wastewater Treatment Facility MBR system 
activated sludge process plant operated in conventional mode. This treatment facility 
currently employs a bar screen, an aeration basin, a final clarifier, a sludge digester, a 
sludge holding tank, and a UV disinfection channel. The proposed change to the treatment 
plant will include a primary fine screen, two equalization tanks, two anoxic tanks, two 
aeration basins, two aeriated MBR tanks, two secondary fine screens, a sludge holding 
tank, and a UV disinfection system. Sludge generated from the treatment facility will be 
disposed of at a TCEQ-authorized land application site, co-disposal landfill, wastewater 
treatment facility, or facility that further processes sludge.

The treated e luent is discharged to an unnamed tributary, thence to the Colorado River 
Below Lady Bird Lake/Town Lake in Segment No. 1428 of the Colorado River Basin. The 
unclassified receiving water use is minimal aquatic life use for the unnamed tributary. The 
designated uses for Segment No. 1428 are primary contact recreation, public water supply, 
and exceptional aquatic life use. 

In accordance with 30 Texas Administrative Code § 307.5 and TCEQ's Procedures to 
Implement the Texas Surface Water Quality Standards (June 2010), an antidegradation 
review of the receiving waters was performed. In a preliminary Tier 1 antidegradation 
review, the Executive Director has preliminarily determined that existing water quality uses 
will not be impaired by this permit action. As detailed below, I have concerns that the 
discharge has not been shown to be protective of all existing water quality uses. 

In a preliminary Tier 2 review, the Executive Director has determined that no significant 
degradation of water quality is expected in Colorado River Below Lady Bird Lake/Town Lake, 
which has been identified as having exceptional aquatic life use. Existing uses will be 
maintained and protected. The preliminary determination can be reexamined and may be 
modified if new information is received. As detailed below, I have concerns that it has not 
been shown that the discharge will not result in harmful impacts on water quality.

Upon review of the documents provided in the permitting process it is of my opinion that 
there are three areas of concern;
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Applicant has identified that this Bastrop county provides critical habitat to the 
Houston toad. Further review has identified the state threatened species including 
blue sucker (Cycleptus elongatus) as well as several mussel species of concern. 
The water flow due to outflows from Lady Bird Lake will contribute to an increased 
presence of anthropogenic contaminants in the section of the Colorado River 
receiving the Corix discharge. This increase is not expected to account for acute 
mortality, but it is reasonable to expect chronic toxicity, in particular as it relates to 
sensitive stages such as during egg-larval development and metamorphosis. 

Per- and polyfluoroalkyl substances (PFAS) concentrations should be 
considered in the evaluation of the impacts of the increased Corix discharge. 
Both perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) have 
been added to the US Environmental Protection Agency National Recommended 
Water Quality Criteria - Aquatic Life Criteria in 2024. Given the fact that the main 
route of PFAS input is through both domestic and industrial wastewater e luent 
discharge, it would be important to determine the baseline concentrations currently 
found within the e luent discharge, and in the Colorado River both upstream and 
downstream of the unnamed tributary. This in turn, would provide concentrations to 
base predicted PFAS concentrations at the completion of the Final phase of the 
proposed project. 

PFAS persistence in the water column would potentially create a burden to the 
City of Bastrop. The permit holder has identified that the town of Bastrop’s drinking 
water is downstream of discharge point into the Colorado River. Given the general 
acceptance of the low degree of PFAS degradation through the wastewater 
treatment process and persistence in the water column, this  would potentially 
create a burden to the City of Bastrop in reducing PFAS concentration to below 
current guidelines of 4 parts-per-trillion for PFOA and PFAS. Please note the specific 
guidelines for implementation of this: 

“The final rule requires:
o Public water systems must monitor for these PFAS and have three years to 

complete initial monitoring (by 2027), followed by ongoing compliance 
monitoring. Water systems must also provide the public with information on 
the levels of these PFAS in their drinking water beginning in 2027.

o Public water systems have five years (by 2029) to implement solutions that 
reduce these PFAS if monitoring shows that drinking water levels exceed 
these Maximum Contaminant Level (MCLs).

o Beginning in five years (2029), public water systems that have PFAS in 
drinking water which violates one or more of these MCLs must take action to 
reduce levels of these PFAS in their drinking water and must provide 
notification to the public of the violation.” 
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(EPA Final PFAS National Primary Drinking Water Regulation, 2024)

PFOA and PFOS Ecotoxicology Data

Vertebrates

Amphibians 

The current US EPA National Recommended Aquatic Life Criteria (NRALC) for PFAS was 
published in 2024. Of the two PFAS compounds, PFOS is considered more toxic to aquatic 
organisms and therefore acceptable concentrations are lower for PFOS than PFOA. PFOS 
freshwater chronic values (parts per billion (ppb)) 0.25 in water, 0.028 mg/kg Wet Weight in 
Invertebrate Whole-Body Tissue, 0.087 mg/kg Wet Weight in Fish Muscle Tissue. PFOA 
values are 100 ppb in water, 1.18 mg/kg Wet Weight in Invertebrate Whole-Body Tissue, 
0.133 mg/kg Wet Weight in Fish Muscle Tissue. 

Both PFOS and PFOA do not readily degrade in the water column. Both compounds exist at 
water:sediment and water:air interfaces. Therefore, they can be readily available to both 
sediment-bound organisms, such as invertebrate larvae (ex. Chironomid spp.) and 
mussels, as well as free swimming organisms (fish and amphibians). Most ecotoxicology 
work on this compounds has relied on relatively few aquatic species. 

Specifically, there are a total of 3 studies that have examined the e ect of chronic exposure 
to PFOS or PFOA in amphibia that have met the criteria of inclusion in the US EPA ECOTOX 
Knowledgebase (Hoover et al. 2017, Flynn et al. 2021, Degitz et al. 2024). All studies 
employed one North American frog species and one commonly used in developmental 
toxicity assessment (Rana pipiens and  Xenupus laevis). In all three studies, larval 
development was impaired. Specifically, delays occurred in PFOS water concentrations at 
0.06 ppb, which is below NRALC concentrations (0.25 ppb). Given the paucity of amphibia 
data for either PFOA or PFAS, and that delays in development occur at concentrations 
below NRALC levels, it has not been shown that the increased discharge will not have 
negative impacts upon the Houston Toad. 

Invertebrates

Freshwater Mussels

There are currently no studies that have examined the e ect of chronic exposure to PFOS 
or PFOA in freshwater mussels that have met the criteria of inclusion in the US EPA 
ECOTOX Knowledgebase. Given the lack of any information that meets the standards of 
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EPA for inclusion in risk assessment analysis it is unknown what e ects PFOS or PFOA 
have on freshwater mussels. Therefore, I am unable to assess potential e ects on 
freshwater mussels listed as “of concern” in Texas.  

Sediment dwelling invertebrates (Chironomide spp.)

Chironomids (Mayflies) are a common invertebrate species in aquatic ecotoxicity testing 
due to well identified stages of development and endpoint measurements. Specifically, 
larvae develop in the sediment, feeding on surrounding detritus. Growth of larvae can be 
measured as well as metamorphosis, commonly called  ‘emergence’. There are several 
studies that have employed Chironomid species assessments in this manner. In all cases, 
PFOA is less acutely and chronically toxic to Chironomid larvae. That said, in a number of 
cases, chironomid, are sensitive to PFOS, with survival, growth, and emergence—were 
significantly a ected. All studies demonstrate the chronic toxicity of PFOS to ecologically 
important invertebrate species, that may a ect food web assemblages.  These impacts 
have not been addressed in the evaluation of the permitted discharges impact upon the 
environment and aquatic life.

Conclusions

Given the potential for PFAS to enter the Colorado River through the McKinney Roughs 
Wastewater Treatment Facility, and the inclusion of PFOA and PFOS in both NRALC and 
EPA Drinking water standards, it is critical to determine a) current PFAS levels within the 
e luent at the McKinney Roughs Wastewater Treatment Facility and b) the share of PFAS in 
the Colorado River that is, and will be, from this discharge. 
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