January 2003
RG-194 (Revised)

'l““l
4Il||‘|

NN
As

0
O

Procedures to Implement the Texas
Surface Water Quality Standards

Water Quality Division

printed on
recycled paper TEXAS COMMISSION ON ENVIRONMENTAL QUALITY






Procedures to Implement the Texas
Surface Water Quality Standards

THIS IS A GUIDANCE DOCUMENT AND SHOULD NOT BE
INTERPRETED AS A REPLACEMENT TO THE RULES.
The Texas Surface Water Quality Standards may be found in
30 Texas Administrative Code (TAC) Sections (88) 307.1-.10.

Prepared by
Water Quality Division

RG-194
January 2003


http:307.1-.10

2.4

Robert J. Huston, Chairman
R. B. “Ralph” Marquez, Commissioner
Kathleen Hartnett White, Commissioner

Margaret Hoffman, Executive Director

Authorization to use or reproduce any original material contained in this
publication—that is, not obtained from other sources—is freely granted. The com-
mission would appreciate acknowledgment.

Copies of this publication are available for public use through the Texas State
Library, other state depository libraries, and the TCEQ Library, in compliance with
state depository law. For more information on TCEQ publications, call 512/239-0028
or visit our Web site at:

www.tceq.state.tx.us/publications

Published and distributed
by the
Texas Commission on Environmental Quality
PO Box 13087
Austin TX 78711-3087

The Texas Commission on Environmental Quality was formerly called
the Texas Natural Resource Conservation Commission.

The TCEQ is an equal opportunity/affirmative action employer. The agency does not allow discrimination
on the basis of race, color, religion, national origin, sex, disability, age, sexual orientation or veteran status.
In compliance with the Americans with Disabilities Act, this document may be requested in alternate formats

by contacting the TCEQ at 512/239-0028, Fax 239-4488, or 1-800-RELAY-TX (TDD),
or by writing P.O. Box 13087, Austin, TX 78711-3087.



www.tceq.state.tx.us/publications

Contents

INErOdUCTION ... 1
Determining Water Quality Usesand Criteria . .............. ... ..., 3
Designated and Presumed USES . . ... ..t 3
Classified Waters .. ... e e 3
Unclassified Waters . ... 3
Assessment and Review of USeS ... ... 4
Evaluating Impactson Water Quality ............ .. ... i i, 9
General INfOrmation . . ... ... 9
Eastern and Southern Portions of the State ............... ... ... ... .. ... ... 10
Regression Equation Relating Dissolved Oxygen, Flow, and Bedslope . .. . ... 10
Calculating Bedslope . . ... 11
Guidelines for Adjusting the Regression Equation ....................... 11
Minimum and Seasonal Criteria for Dissolved Oxygen ...................... 12
Federally Endangered and Threatened Species ............. ... ..., 12
SCreeNINg PrOCESS . . ..ottt e 13
Additional Permit LIMIts .. ... 14
Edwards Aquifer . ... 14

Other Applicable Rules . ... ... 15
Modeling Dissolved OXYgeN . ...t e 17
General Information . . ... 17
Model Selection and INpuULS . . .. .. oo 17
Screening Level Methods . ... i 18
Nontidal Streamsand RIVEIS .. ... e 18

Tidal Water Bodies, Ponds, and Lakes ............ ..., 20

Water Bodies with a Dissolved Oxygen Impairment . ....................... 21
Antidegradation . ... ... .. 23
POl CY .t e 23
General Applicability .. ... 23
Tier 1—Protecting USES . . . ..ottt 24
Protecting Impaired Watersunder Tier 1 ........... ... i iennn.n, 25
DefinNitioNS . .. ..ot 25



General Provisions . . ... 26

Applicability to Specific Parameters ............. .. . i 26
Procedures for Discharges to Listed Water Bodies ....................... 27
Applicability of Pollution Reduction Programs . .. .. ..................... 28
Examples of Permitting to Listed Water Bodies ......................... 29
Tier 2—Protecting High-Quality Waters . .. ........ ... i 30
Applicability . ... . 30
Evaluating the Potential for Degradation of Water Quality ................ 31
Examples Where Degradation Is UnlikelytoOccur ...................... 32
Examples Where Degradation Is LikelytoOccur ........................ 34
Evaluation of Alternatives and Economic Justification .................... 34
Agency Review of Degradation .. .............. ... ... i 35
Tier 3—Outstanding National Resource Waters . .......... ... ... oiiin... 35
Watershed Protection RUleS . . . ... . e 36
PUblic NOLICE ... 36
Mixing Zones and Critical Conditions .. ........ .. ... i, 39
General Information . ... ... .o 39
Mixing Zones and ZIDs for Aquatic Life Protection ........................ 39
Critical Conditions for Aquatic Life Protection ............................ 40
Determining the 7Q2 . .. ..o 43
Mixing Zones and Critical Conditions for Human Health Protection ............ 45
Determining the Harmonic Mean Flow .. ........ ... ... .. .. .. ... .. .. ... ... 47
DI USEES . ottt 49
ToxXiC POllUtANTS .. ..o 51
General ProVISIONS . . ..ot 51
Specific Numerical Criteria . ........... ... i e 52
Deriving Permit Limits for Aquatic Life Protection ......................... 52
General APProach ... ... 52
Water Quality Parameters That Affect Aquatic Life Criteria ............... 53
Calculating Waste Load Allocations . .............. .. ... 54
Calculating Effluent Fractions . . ...t 55
Calculating the Long-Term Average . .........ouiuiiinneinann.. 56
Calculating Daily Average and Daily Maximum Permit Limits ............. 57
Deriving Permit Limits for Human Health Protection .. ...................... 60
General Approach . ... .. 60
Calculating the Waste Load Allocation ............... ... .. ..iiin.. 61
Calculating the Effluent Fraction .. .......... ... ... . .. 61



Calculating the Long-Term Average and Permit Limits ................... 62

Establishing Permit Limits for Toxic Pollutants without Criteria . .............. 62
Aquatic Life Criteria . ..........o i i e e 63
Human Health Criteria . . ... o e 65

Correcting for Background Concentrations . .. ..., 67
Procedure for Developing Permit Limits . ............. .. ... ... 67
Obtaining Reliable Water QualityData . .. ............. ..., 69

Once-through Cooling Water Discharges . ..., 70
Applicability .. ... 70
Permit ACHION . ..o 71
Statistical StUTY . ... 71
Source INVestigation . ......... ... 72
Exemption Approval or Denial .......... .. .. .. .. . . 73

Collecting Site-Specific Data . . .. ...t 73
Hardness, pH,and Chloride .. .......... .. .. . i 74
TSS, Partition Coefficients, and Bioavailable Fractions of Metals ........... 76

Calculating Permit Limits for Silver . ........ ... .. .. . i 79

Calculating Permit Limits for Dioxin/Furan .............. ... o iiiiinon... 80

Calculating Permit Limits for Chromium ............ ... ... ... ... ...... 81

Establishing Permit Limits for Toxic Pollutants ............................ 82
Application SCreeniNg . ... .ottt 82
Analytical Procedures . ... 83
Alternate Analytical Test Methods .............. ... ... .. .. ... ...... 84
Defining Permit Limits . ......... ... .. . e 85

Screening Procedures and Permit Limits for Total Dissolved Solids ............ 87

INtrOdUCTION . . o 87

Screening Procedures for TDS ... ... . 88

Identifying Site-Specific Ambient TDS Values .............. .. ... ......... 93

Establishing Permit Limits for TDS .. ... ... . 95

Final Evaluation and Additional Considerationsfor TDS ... .................. 96

Whole Effluent Toxicity Testing (Biomonitoring) .......................... 101

Applicability . ... 101

Chronic and 48-Hour ACUte TESES . .. ..ot 102
TSt TYPBS . oot 103
Test Acceptability Criteria .. ... 104
TeStFIEQUENCIES . . oottt e e 105
Dilution Series, Dilution Water, and Type of WET Test ................. 108



Toxicity Reduction Evaluations (TRES) .......... ... .. .o, 111

Toxicity Control Measures . ...t 113
24-Hour Acute (100% End-of-Pipe) Tests ..., 114
TSt TYPBS oot 114
Test Acceptability Criteria .. ...t 116
TeStFIEQUENCIES . . oottt e e 116
Toxicity Reduction Evaluations (TRES) ............ ..., 117
Toxicity Control Measures . .........ouiii e 118
Test SUDSLITULION . . ..o 118
Toxicity Attributable to Dissolved Salts ............ ... .. .. ... ... ... ... 119
TDS Exemption—24-Hour Acute (100% End-of-Pipe) Tests ............. 119
TDS Exemption—Chronic and 48-Hour Acute Tests . ................... 122
AmMMONIa TOXICITY . ..ot 123
Controlling Potential Ammonia ToxiCity .................coiiuiin. .. 123
Toxicity Attributable to Ammonia ............ ... . 124
Toxicity Attributable to Diazinon ......... ... .. ... . . 125
TPDES Storm Water Permits .. .. ...t 127
General ProViSIONS . . ..ot 127
Reviewing Permit Applications .. .......... .. ... i 127
Site-Specific Information . ... .. 129
Antidegradation Review of Storm Water Permits .......................... 129
Discharges to Impaired Waters . ..., 130
Discharges to the Edwards Aquifer Recharge Zone ........................ 130
Discharges to Specific Watersheds and Water Quality Areas . ................ 131
Site-Specific Standardsand Variances .............. ..., 133
General ProViSIONS . . ..ot 133
Interim Permit witha Variance ............ .. i 133
Variance EXIeNSIONS ... ..ot 134
Coordinating With EPA . ... ... 135
Temporary Standards . . ... 136
Site-Specific Standards for Aquatic LifeUse ........... ... .. .. ... .. ..... 137
UAA Review and Approval Procedure ........... ... i, 137
UAA:s for Typical Sites (Unclassified Streams) ........................ 138
Site Complications Requiring Additional Justification ................... 140
Site-Specific Numerical Standards for Aquatic Life ........................ 140
Site-Specific Standards for Total Toxicity .............. ... ... coiiu.... 145

Vi



Appendix A. Abbreviations .. ........ .. . 147

Appendix B. Playa Lake Policy Statement ............. ... ... ... ... ..... 151
Appendix C. Tables . ... ... 153
Table 1. Aquatic Life Use Subcategories ............. ... 154
Table 2. Critical Low-flow Values for Dissolved Oxygen for the Eastern and
Southern Texas ECOregions . .........ouiriiie it 155
Table 3. Locations of Federally Endangered and Threatened Aquatic and Aquatic-
Dependent SPeCies iN TeXAS . ..ottt 156
Table 4. Segments that Cross the Contributing and Recharge Zones of the Southern
Section of the Edwards Aquifer . .......... ... i 160
Table 5. Segment-Specific Values for TSS, pH, Total Hardness, TDS, Chloride, and
SUlfate .. 161
Table 6. Background Concentrations of Toxic Metals in Texas Estuaries . . . .. .. 173
Table 7. Slope and Intercept Values Used to Calculate Partition Coefficients for
Metals in Streams, Lakes, and Estuarine Systems . ...................... 174
Table 8. Minimum Analytical Levels for Permit Application Screening . ....... 175
Table 9. Analytical Methods for the Determination of Pollutants Regulated by 30
TAC 8307.6 ..ot 179
Appendix D. Modeling Memorandum of Agreement (MOA) between the TNRCC
and the EPA . o 187
Figures
Figure 1. Dissolved oxygen criteria for streams in area “A” are adjusted as stated in
30 TAC 8307.7(B)(B)(A)(I) « v v v et 6
Figure 2. Probability Distribution that Describes Treatment System Performance . 56
Figure 3. Derivation of Equations Used to Calculate the Long-Term Average .. ..58
Figure 4. Derivation of Equations Used to Calculate Daily Average and Daily
Maximum Concentration Limits .............. ... 59
Figure 5. Protocol for the Inclusion of Background Concentrations in Establishing
Permit LIMItS .. ..o 68
Figure 6. Establishing Permit Limits for Total Dissolved Solids . .............. 94
Figure 7. Summary of TDS Screening and Limit Calculation Methods . ......... 99
Figure 8. Chronic and 48-Hour WET Testing Frequencies .................. 106
Figure 9. Procedure for Addressing WET Limit Violations . ................. 115
Figure 10. Procedure for Exemption from Total Toxicity Requirements because of
Dissolved Salts . ... ... 121

vii



Preface

On September 1, 2002, a change took effect in the name of our agency: the
Texas Natural Resource Conservation Commission (TNRCC) became the
Texas Commission on Environmental Quality (TCEQ). The text of this
document had been completed well before the changeover date, but final
approval to print the publication and post the final version on the Internet
was not received until January 2003. So, the previous name of the agency,
as it appears in the text of this document, should be understood to refer to
the TCEQ.

Although our Web address will also change to reflect our new name, it
will take some time for each page on our site to be moved. In the
meantime, be sure to follow this procedure for finding pages mentioned in
this publication:

1. Enter the URL exactly as shown in the text—for example,
www.tnrcc.state.tx.us/permitting/waterperm/wqstand/

2. If the page has not yet been moved, it will appear directly. Continue to
use this URL for the time being.

3. If the page has already been moved, you should first see a “redirect
page,” which will tell you the new URL for this information. Update
your bookmarks accordingly and continue to use the new URL.

4. Ifyou get a “file not found” message, go to our home page
(www.tceq.state.tx.us) and use the Site Search or Subject Index at the
upper right of the page to look for topics that are relevant to the
information you need.

viii


http:www.tceq.state.tx.us
www.tnrcc.state.tx.us/permitting/waterperm/wqstand

Introduction

The Texas Natural Resource Conservation Commission (TNRCC) is
responsible for maintaining and enhancing water quality in the state. Legal
standards for the quality of surface water in Texas are described in Title
30 of the Texas Administrative Code (TAC), Chapter 307.

The TNRCC applies these Texas Surface Water Quality Standards
(TSWQS) when issuing permits for wastewater discharges or other
authorized discharges to the surface waters of the state. Wastewater
permits are issued under a program called the Texas Pollutant Discharge
Elimination System—TPDES.

Who should read this document? This document explains procedures the
TNRCC uses when applying the water quality standards to permits issued
under the TPDES program. This information should be of interest to
regulated facilities that discharge wastewater (for example, domestic
sewage treatment plants and industrial plants), to environmental
professionals who help such facilities obtain their permits, and to other
environmental professionals interested in wastewater permitting. The
TNRCC will update this guidance document as needed to reflect changes
in the TSWQS and in agency policy and procedures. This document
should be interpreted as guidance; it should not be interpreted as a
replacement to the rules.

Document approval process. This document was adopted by the TNRCC
on August 23, 2002. It was also subject to Environmental Protection
Agency (EPA) review and approval in accordance with the Memorandum
of Agreement (MOA) between the TNRCC and EPA concerning the
TPDES program. In a letter dated November 22, 2002, EPA conditionally
approved this document with the exception of two specific permitting
issues. These items have been footnoted in the text. In addition, the
approval letter indicated that some portions of this document may be
included in EPA’s consultation with the U.S. Fish and Wildlife Service
(USFWS) under the Endangered Species Act on the new and revised
provisions of the TSWQS.

For more information concerning revisions to the TSWQS and to this
document, visit the Texas Surface Water Quality Standards page
(http://www.tnrcc.state.tx.us/permitting/waterperm/wqgstand/) and follow

1 On July 26, 2000, the TNRCC adopted the most recent revision to Chapter 307, Texas
Surface Water Quality Standards (TSWQS).


http://www.tnrcc.state.tx.us/permitting/waterperm/wqstand

the link “Revisions to the Texas Surface Water Quality Standards and
Implementation Procedures.”

The application review process. The TNRCC believes that a consistent
approach to application review is important. A permit applicant may
provide information throughout the technical review period to assist
TNRCC staff in site-specific assessment and draft permit development.
All preliminary determinations by TNRCC staff in the development of a
permit (for example, instream uses, impact analysis, antidegradation,
effluent limits, and all other specifications of the permit) are subject to
additional review and revision through the public hearing process. Case-
by-case permitting decisions are subject to Environmental Protection
Agency (EPA) review and approval in accordance with the Memorandum
of Agreement (MOA) between the TNRCC and EPA concerning the
TPDES program.

For more information. Implementing the TSWQS in the TPDES program
is just one aspect of TNRCC’s overall program for water quality
management. A series of documents, the Continuing Planning Process
(CPP), details the agency’s policies and procedures to protect and
maintain water quality, in fulfillment of the state’s responsibilities under
federal law. For more information about the overall program, visit the
Surface and Ground Water Quality page
(http://lwww.tnrcc.state.tx.us/water/quality/) and follow the link
“Standards and Planning” and then “Continuing Planning Process.”

A list of abbreviations used throughout this document is provided in
Appendix A on page 147.

Same agency, new name. On September 1, 2002, a change took effect in
the name of our agency: the Texas Natural Resource Conservation
Commission (TNRCC) became the Texas Commission on Environmental
Quality (TCEQ). The text of this document had been completed well
before the changeover date, but final approval to print the publication and
post the final version on the Internet was not received until some time
afterwards. So, the previous name of the agency, as it appears in the text
of this document, should be understood to refer to the TCEQ.
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Determining Water Quality Uses
and Criteria

Designated and Presumed Uses

Classified Waters

The designated uses and associated criteria for classified segments in 30
TAC §307.10 Appendix A are normally used to evaluate permit
applications. Seven-day, two-year low-flows (7Q2s) for each segment are
published in 30 TAC 8§307.10 Appendix B. However, a site-specific 7Q2
unique to a discharge location within a segment may be used to calculate
discharge limits if appropriate.

Unclassified Waters

Unclassified waters are those smaller water bodies that are not designated
as segments with specific uses and criteria in Appendix A or D of 30 TAC
§307.10 of the TSWQS.

Perennial waters. As stated in 30 TAC 8307.4(h)(3), unclassified
perennial streams, rivers, lakes, bays, estuaries, and other appropriate
perennial waters are presumed to have a high aquatic life use and
corresponding dissolved oxygen criterion (see Table 1 in Appendix C of
this document). In accordance with results from statewide ecoregion
studies, unclassified perennial streams in the eastern and southern portions
of Texas (shown as area “A” on Figure 1, page 6) are assigned dissolved
oxygen criteria as described in 30 TAC §307.7(b)(3)(A)(ii) and in the
section of this document entitled “Eastern and Southern Portions of the
State” on page 10. Higher uses will be maintained where they are
attainable.

Intermittent streams. Intermittent streams are defined as having a period
of zero flow for at least one week during most years. Where flow records
are available, a stream with a 7Q2 flow less than 0.1 ft¥/s is considered
intermittent. According to 30 TAC 8307.4(h)(4), intermittent, unclassified
streams that are not specifically listed in Appendix A or D of 30 TAC
8307.10 will maintain a 24-hour mean dissolved oxygen concentration of
2.0 mg/L and an absolute minimum dissolved oxygen concentration of 1.5
mg/L. For intermittent streams with seasonal aquatic life uses, dissolved
oxygen concentrations commensurate with the aquatic life uses will be
maintained during the seasons in which the aquatic life uses occur.



Intermittent streams with perennial pools. Unclassified intermittent
streams with significant aquatic life uses created by perennial pools are
presumed to have a limited aquatic life use and corresponding dissolved
oxygen criterion (see Table 1 in Appendix C of this document). Higher
uses will be maintained where they are attainable.

At this time, determination of what constitutes a seasonal aquatic life use,
a significant aquatic life use, and perennial pool designation is done on a
case-by-case basis using available data and best professional judgement.
The TNRCC will continue to develop improved procedures to address the
issues of seasonal aquatic life use, significant aquatic life use, and
perennial pools.

Playa lakes. The applicability of the TSWQS and the concomitant aquatic
life use designation for playa lakes is discussed in the Playa Lake Policy
Statement that was signed by the TNRCC’s executive director on October
20, 1997 (see Appendix B on page 151 of this document).

In addition to aquatic life uses, unclassified waters can be assigned uses
for contact or noncontact recreation and domestic water supply. Basic uses
such as navigation, agricultural water supply, and industrial water supply
are normally assumed for all waters. A general contact recreation use is
presumed for all unclassified waters.

Assessment and Review of Uses

Uses and associated criteria for classified waters are normally assumed as
stated in 30 TAC 8§307.10 Appendices A and D. Implementing 30 TAC
8307.4(h) (concerning aquatic life uses and dissolved oxygen) and
8307.4(l) (concerning assessment of unclassified waters) requires that
appropriate uses be determined for unclassified waters that are affected by
permit renewals, permit amendments, and new permit applications.

The assigned uses and associated criteria are used in water quality
simulations to determine the effluent limits needed to protect the uses. The
criteria for assessing aquatic life use categories are based on categorical
characteristics in 30 TAC 8307.7(b)(3)(A), which are summarized in
Table 1 in Appendix C of this document.

All permit applicants are requested to provide information about the
receiving water as part of the permit application. Determining general
stream flow characteristics (perennial, intermittent, or intermittent with
perennial pools) is of major importance in assigning uses to unclassified
streams. Permittees with discharges to small unclassified streams are
encouraged to develop and submit additional documentation concerning
the general stream type and stream flows at their discharge site.



TNRCC staff evaluate available information and determine appropriate
uses and criteria for each permit action for discharge into surface water in
the state. For sites where available information indicates that the presumed
uses and criteria in the standards for unclassified streams may be
inappropriate, additional data may be obtained by the TNRCC or the
applicant in the form of a “receiving water assessment.” Guidelines for
collecting the additional data and evaluating aquatic life uses for receiving
water assessments are described in the TNRCC Receiving Water
Assessment Procedures Manual, G1-253, June 1999 or the most recent
revision. This document is available upon request from TNRCC’s Water
Quality Standards Team; or, on the agency’s Web site
(http://www.tnrcc.state.tx.us), follow the link for “Publications.”

Considerations for determining the aquatic life use categories include the
following:

e Aquatic life use determinations are estimated for the same set of
hydrologic conditions (normally low-flow or critical conditions) that
are used to analyze the impact of permitted discharges. These
determinations may consider seasonal uses and associated seasonal
hydrologic conditions other than critical conditions. Permit limits for
pertinent parameters are established as necessary to protect seasonal
uses in both intermittent and perennial streams.

e For existing dischargers seeking permit renewals or amendments,
primary assessments of physical, hydrologic, chemical, and biological
conditions emphasize the area upstream of and/or unaffected by an
existing discharge. Differences in stream morphometry downstream of
the discharge are also taken into account in determining appropriate
aquatic life uses.

e For new dischargers or facilities that have not yet discharged, primary
assessments of physical, hydrologic, chemical, and biological
conditions emphasize the area downstream of the proposed discharge
point.

e Site-specific modification of the aquatic life criteria in 30 TAC
8307.7(b)(3)(A) (summarized in Table 1 of this document) may be
considered when sufficient information is available to justify such
modifications. Site-specific modifications are evaluated in accordance
with guidance for regional development of criteria or other procedures
used by TNRCC (see the chapter of this document entitled "Site-
Specific Standards and Variances™ on page 133).
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Figure 1. Dissolved oxygen criteria for streams in area “A” are adjusted as stated in 30

TAC §307.7(b)(3)(A)(ii).



e The aquatic life attributes in 30 TAC 8307.7(b)(3)(A) (summarized in
Table 1 of this document) are used to assign aquatic life use
categories. For freshwater streams, the aquatic life use attributes are
evaluated primarily from the use of an index of biotic integrity as
described in the TNRCC Receiving Water Assessment Procedures
Manual, GI-253, June 1999 or the most recent revision. Other water
body types are evaluated on a case-by-case basis.

e The attribute characteristics in 30 TAC 8307.7(b)(3)(A) (summarized
in Table 1 of this document) will be further clarified, modified, and
"calibrated"” as more region-specific data become available.

e The instream uses assigned to unclassified waters at a particular
discharge site are not automatically assumed to be appropriate for
other discharge sites in the same water body.

e Unclassified perennial waters with sufficient information obtained
under these procedures will be considered for classification during the
triennial review of the TSWQS.

When an attainable aquatic life use for a particular unclassified water

body might be lower than the presumed aquatic life use, a use-attainability

analysis (UAA) is conducted (see the section of this document entitled
“Site-Specific Standards for Aquatic Life Use” on page 137).

TNRCC staff may review the preliminary determinations of use and the
criteria associated with those uses throughout the permit application
review if new information becomes available and/or if there are errors in
the previous evaluations. The applicant is given an opportunity to discuss
the preliminary determinations of use and provide additional information
after receiving the draft permit for review. The Notice of Application and

Preliminary Decision indicates any preliminary additional uses assigned to

the unclassified receiving waters.






Evaluating Impacts on Water Quality

General Information

New permit applications, permit renewals, and permit amendments are
reviewed to ensure that permitted effluent limits will maintain instream
criteria for dissolved oxygen and other parameters such as bacteria,
phosphorus, nitrogen, turbidity, dissolved solids, temperature, and toxic
pollutants.

In order to determine impacts from baseline conditions, TNRCC staff
review all available information from sources that may include (but are
not limited to) the permit application, stream surveys, routine monitoring
information, waste load evaluations (WLES), or total maximum daily
loads (TMDLs). Additional information may also be acquired from the
TNRCC’s regional staff, the applicant, adjacent land owners, river
authorities, or governmental entities.

Waste load evaluation (WLE) recommendations and TMDLs are
incorporated into permit limits for discharges into segments with
completed WLEs or calculated TMDLs. For receiving waters without
specific WLEs or TMDLs, oxygen deficit models or other appropriate
analyses are conducted to determine permit limits (see the chapter of this
document entitled “Modeling Dissolved Oxygen” on page 17). The
assessment of appropriate aquatic life uses and dissolved oxygen criteria is
conducted as discussed in the previous chapter, “Determining Water
Quality Uses and Criteria” (see page 3).

All proposed permit actions that would increase pollution are also
evaluated using the procedures discussed in the chapter of this document
entitled “Antidegradation” on page 23.

The impact of discharges on endangered and threatened species is
considered in accordance with the Memorandum of Agreement (MOA)
between the TNRCC and the Environmental Protection Agency (EPA) and
with the biological opinion from the U.S. Fish and Wildlife Service
(USFWS). For more information, see the section of this document entitled
“Federally Endangered and Threatened Species” on page 12.

Throughout any permit hearing process, TNRCC may continue to (1)
evaluate water quality impacts of permitted discharges and (2) revise
permit effluent limits based on these evaluations. Such evaluations and
revisions may also be subject to EPA review and approval.



Eastern and Southern Portions of the State

As specified in 30 TAC 8307.7(b)(3)(A)(ii), streams with significant
aquatic life uses and those listed in Appendix A or D (of 30 TAC §307.10)
in the eastern and southern portions of the state may be evaluated for 24-
hour dissolved oxygen attainment at stream flows greater than 7Q2 flows
(see Table 2 in Appendix C of this document).? The criteria in Table 2
apply to streams that occur in the portion of the state east of a line defined
by Interstate Highway 35 and 35W from the Red River to the community
of Moore in Frio County, and by U.S. Highway 57 from the community of
Moore to the Rio Grande (area “A” in Figure 1 on page 6). The headwater
flows shown in Table 2 may be used to evaluate summertime 24-hour
dissolved oxygen criteria (see Table 1 of this document) for a presumed,
designated, or assigned aquatic life use.

Regression Equation Relating Dissolved Oxygen,
Flow, and Bedslope

The flow values in Table 2 were derived from a multiple regression equation
using data collected from TNRCC’s study of least impacted streams (Texas
Aquatic Ecoregion Project). Results of this study indicate a strong dependent
relationship for average summertime dissolved oxygen concentrations and
several hydrologic and physical stream characteristics—particularly stream
flow and bedslope (stream gradient). Stream flows and average dissolved
oxygen concentrations were measured during steady-state conditions, and
bedslopes were estimated from 1:24,000 scale U.S. Geological Survey
(USGS) topographic maps. Approximately 72% of the variation in observed
average dissolved oxygen concentrations in these minimally impacted
streams is explained by the following regression equation:

DO = 7.088 + 0551 In(Q + 0.01) + 0.686 In(Bd) - k

where: DO = dissolved oxygen (mg/L)
Q= flow (ft¥/s)
Bd = bedslope (m/km)
k= 1.61 (constant for 50th percentile of tree canopy cover)

The coefficient of determination (r?) for this equation, adjusted for degrees
of freedom, is 0.72 (p < 0.0001). This equation may be used to calculate

2 According to the November 22, 2002, EPA letter approving this document, this provision
will not apply to classified streams (those listed in Appendix A of 30 TAC §307.10) until the
EPA approves it as part of TSWQS.
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headwater flows for bedslopes within the range of 0.1 m/km to 2.4 m/km.
For streams that have bedslopes greater than 2.4 m/km, a bedslope of 2.4
m/km will be used. For stream that have bedslopes less than 0.1 m/km, a
bedslope of 0.1 m/km will be used. The headwater flows are calculated for
dissolved oxygen concentrations of 0.5 mg/L greater than the criteria
obtained from Table 1.

Calculating Bedslope

Bedslopes are calculated from USGS 1:24,000 scale topographic maps for
the portion of stream from the first contour line crossing the stream greater
than one-half mile upstream of the point of discharge to the first contour
line crossing the stream downstream beyond the estimated distance of
discharge impact. The actual stream bedslope is calculated using the
following equation:

(Eu B Ed)

Bd = o)

where: Bd = bedslope (m/km)
E,= upstream elevation (m)
E,= downstream elevation (m)

D = linear distance along the streambed between the two
elevation contours (km)

(Note: the elevations and linear distance in the formula can be calculated
in feet and then multiplied by 1,000 to convert to meters per kilometer.)

Guidelines for Adjusting the Regression Equation

The critical low-flow values in Table 2 may be adjusted based on site-specific
data. The following guidelines should be followed in order to apply site-
specific changes to the regression equation used to calculate the Table 2
flows:

e Collect data on streams in areas that are unaffected by other point
source discharges. Data can be collected upstream of a discharger’s
outfall as long as it is outside the mixing zone or on an adjacent
stream with similar hydrology, drainage basin size, land use, habitat
availability, and canopy cover.

e Collect data during all seasons for at least one year.
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e Site-specific flow, temperature, or hydraulic conditions that affect
dissolved oxygen can also be used to adjust critical low-flow values.

e Site-specific changes in critical low-flow values will have to be
reviewed and approved by the TNRCC.

e EPA will review any site-specific, critical low-flow values that could
affect permits or other regulatory actions that are subject to EPA
approval.

Minimum and Seasonal Criteria for Dissolved Oxygen

Instantaneous minimum dissolved oxygen criteria (from Table 1 of this
document) and seasonal criteria are also considered. When determining
seasonal permit limits, TNRCC staff generally use either a low-flow
frequency or a seasonal 7Q2 and associated temperatures to estimate
critical low-flow conditions in a particular month or season. Procedures
for establishing mixing zones for dissolved oxygen considerations are
identical to the mixing zone procedures described in the chapter of this
document entitled “Mixing Zones and Critical Conditions” (see page 39),
in accordance with 30 TAC §307.8(b)(1).

Federally Endangered and Threatened Species

TNRCC reviews permit applications to determine whether discharges
could potentially have any adverse effect on an aquatic or aquatic-
dependent federally endangered or threatened species, including proposed
species. Information that is considered during the review includes the
following:

e the Memorandum of Agreement (MOA) between the TNRCC and
EPA concerning the TPDES program, available on the agency’s Web
site (http://www.tnrcc.state.tx.us)?

¥ Go to the Index and follow these links:
“Texas Pollutant Discharge Elimination System (TPDES)”
“TPDES Assumption Process”
“TNRCC Application to the EPA”
“Chapters”
“Memorandum of Agreement Between the TNRCC and USEPA Region 6"
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e the USFWS biological opinion (dated September 14, 1998) associated
with assumption of the TPDES program by the State of Texas,
available on the agency’s Web site (http://www.tnrcc.state.tx.us)*

e an update to that biological opinion (dated October 21, 1998)

The USFWS biological opinion includes a list of the USGS hydrological
unit codes (HUCs) that cover the watersheds that should be considered in
determining whether a listed species could be affected. These HUCs have
been matched to both the counties and the classified segments into which
the watersheds drain. Subsequent information from the USFWS has
identified some specific water bodies where species of critical concern are
known to occur. USFWS is informally notified, by way of a supplemental
permit information form, of all permit applications declared
administratively complete.

Screening Process

After permit applications are declared administratively complete, TNRCC
staff screen them as follows:

1. The first segment that the discharge either directly or eventually enters
is determined.

2. The list of segments in Table 3 (taken from Appendix A of the
USFWS biological opinion and subsequent updates) is consulted to
determine whether there is a potential for the listed species to occur
anywhere within the watershed of the segment or whether the listed
species is known to be only in a particular water body.

3. If the species has a potential of occurring anywhere within the watershed
of the segment, TNRCC staff may compare the location of the discharge
against the HUC:s listed in the biological opinion to more accurately
determine whether the discharge may impact listed species.

Note that TNRCC staff also screen applications from petroleum
facilities south of Copano Bay (Segment 2472) to determine whether
these discharges could potentially have any adverse effect on the
piping plover, a species of high priority.

* Go to the Index and follow these links:
“Texas Pollutant Discharge Elimination System (TPDES)”
“TPDES Assumption Process”
“US Fish and Wildlife biological opinion”
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4. If the application screening indicates that the discharge has a potential
to affect a listed species, USFWS is formally notified via the Notice of
Application and Preliminary Decision, which is mailed after the permit
is drafted.

5. TNRCC staff perform further reviews of discharges that are formally
reported to USFWS in step 4 to determine whether additional or more
stringent permit limits are necessary. In making this determination, the
location of the discharge within the county, the distance from the
segment or water body in question, the size of the discharge, and the
type of species (for example, fish, amphibian, invertebrate, or plant)
are all considered.

Additional Permit Limits

The TNRCC may require additional permit limits for discharges that
TNRCC staff determine have a high potential of adversely affecting listed
species of critical concern. Examples of such discharges include:

e discharges directly to watersheds in which listed species occur
e discharges whose dissolved oxygen sag extends into watersheds where
listed species occur.

These types of discharges are issued permits that, if necessary, require
dechlorination and contain a daily average ammonia-nitrogen limit of 3.0
mg/L. Additional permit limits may be imposed based on USFWS
concerns and other issues as they arise.

Edwards Aquifer

Discharges within and across the contributing and recharge zones of the southern
section of the Edwards Aquifer are reviewed to determine whether there will be
any effects on threatened and endangered fish, amphibian, invertebrate, or plant
species occurring down-gradient from the discharge. The review may include
input from TNRCC staff knowledgeable in groundwater and hydrogeology.

Table 4 in Appendix C of this document lists the classified segments that cross
the contributing and recharge zones of the southern section of the Edwards
Aquifer. This list of segments corresponds to the true geological zones that
cover the entire watersheds containing those segments. This list is not identical
to the segments covered in 30 TAC 8213 (in Medina, Bexar, Comal, Kinney,
Uvalde, Hays, Travis, and Williamson Counties) or to those segments having
an assigned aquifer protection use in Appendix A of the TSWQS.
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Other Applicable Rules

In addition to effluent limits based on dissolved oxygen and other
appropriate criteria, the draft permit also includes all treatment
requirements of applicable rules such as:

e 30 TAC 8309—"Domestic Wastewater Effluent Limitation and Plant
Siting"

e 30 TAC §311—"Watershed Protection™
30 TAC §213—"Edwards Aquifer"

e 30 TAC §319—"General Regulations Incorporated Into Permits."

These rules are available on the agency’s Web site
(http://www.tnrcc.state.tx.us); follow the link for “Rules.”
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Modeling Dissolved Oxygen

General Information

Numerical criteria for dissolved oxygen correspond to specific aquatic life
use categories as specified in Table 1 in Appendix C of this document. All
classified water bodies have numerical dissolved oxygen criteria specified
in the TSWQS. All unclassified water bodies have either assigned or
presumed uses, depending on data availability. In cases where data
indicate the appropriate use is lower than the presumption, the appropriate
use has to be adopted as part of the TSWQS before it can be used to set
permit limits.

All TPDES applications for facilities that may negatively affect a water
body’s dissolved oxygen are evaluated to determine what effluent limits
are needed to maintain appropriate dissolved oxygen levels. Numerical
models or other techniques are used to develop permit limits for oxygen-
demanding constituents, in order to ensure the attainment of numerical
criteria for dissolved oxygen.

Model Selection and Inputs

Model selection depends on factors such as:

the type of water body to be analyzed

the type and quantity of available site-specific information
the location of the discharge point

the availability of previously developed models.

If available, waste load evaluations (WLES), total maximum daily loads
(TMDLs), or models calibrated to site-specific information are used to
generate permit limits. In the absence of these, simplified screening level
methods are used. These methods can be used with little site-specific
information, but substituting site-specific values for default parameters is
encouraged when available. The 24-hour mean dissolved oxygen is the
principal criterion of concern in these analyses. Effects on dissolved
oxygen due to the presence of aquatic plants are usually not considered.

Additional scrutiny is given to applications for discharges that enter water
bodies with impaired dissolved oxygen levels. Impaired water bodies are
listed on the state’s Clean Water Act Section 303(d) List. The 303(d) List
is developed by the Surface Water Quality Monitoring Program in
cooperation with the TMDL Program.
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Screening Level Methods

Nontidal Streams and Rivers

To evaluate discharges into nontidal streams and rivers without specific
WLEs, TMDLs, or other calibrated models, the TNRCC uses uncalibrated
steady-state models. The preferred model for these analyses is QUAL-TX.
Other public domain models may also be used. Using this approach,
effluent limits may be derived for the following parameters: biochemical
oxygen demand (BOD) or carbonaceous biochemical oxygen demand
(CBOD), ammonia-nitrogen (NH,-N), and dissolved oxygen (DO).

Apart from discharge flow and quality, the most important model inputs
for this approach can be categorized as follows:

stream hydraulic characterization
chemical kinetic rates

reaeration rates

critical conditions

background water quality.

Many of these parameters are stipulated in a modeling memorandum of
agreement (MOA) between the TNRCC and the EPA (see Appendix D).
The following paragraphs describe these model inputs in more detail.

Stream hydraulic characterization. Site-specific hydraulic information is
used if it is available and of acceptable quality. In the absence of site-
specific hydraulic information, generalized hydraulic equations are
adopted for the model analysis. The TNRCC has developed these
equations using data collected during studies performed throughout the
state, and the coefficients represent the median values from those data.

Chemical kinetic rates. The most important kinetic rates for dissolved
oxygen analysis are: aerobic CBOD decay rate (K,), ammonia-nitrogen
oxidation rate (K,), and sediment oxygen demand (SOD). A statistical
analysis of rates used in previous calibrated and approved WLE models
was performed to arrive at representative default rates. Normality tests
performed on these data sets indicate that they are approximately
lognormally distributed. The data used in the statistical analysis were
taken from approximately 1,300 calibrated model reaches from water
bodies throughout the state. For uncalibrated QUAL-TX modeling, the
median value for K, and K, is normally used. For SOD, a value equivalent
to approximately the 75" percentile is used. These values are:

e K, of 0.10/day

e K, of 0.30/day
e SOD of 0.35 g/m*day.
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These rates are expressed at a standard temperature of 20°C and are
corrected to the temperature or temperatures used in the modeling
analysis.

Reaeration rates. Reaeration rates account for the oxygen exchange
between the atmosphere and the water body. Typically, an equation
relating stream hydraulic properties to reaeration rate is used to estimate
this parameter. The preferred equation for use in dissolved oxygen models
of streams and rivers is the Texas Equation:

. 1923V %"
K, (at20°C) = D089

where: K, = reaeration rate (day™)
V = average stream velocity (m/s)
D = average stream depth (m)

This equation was derived from regression of measured reaeration and
hydraulic data collected throughout the state and is considered to be
adequate for most Texas streams. The Texas Equation can be reliably
applied to streams with depths between 0.2 and 1.0 meters coupled with
velocities between 0.01 and 0.30 m/s. In specific cases where stream depth
or velocity falls outside these ranges, other reaeration equations may be
used. K, is limited to a maximum value of 10/day at 20°C, and the
minimum value for this parameter is not allowed to go below the value
calculated from the following equation:

0.6
K min (a1 20° C) = —
D
where: K,min = Minimum allowable reaeration rate (day™)

D = average stream depth (m)

Critical conditions. Critical conditions are those combinations of
environmental conditions and wastewater inputs that typically result in the
lowest dissolved oxygen levels in a water body. Critical conditions are
defined by three primary parameters: ambient flow, wastewater flow, and
ambient water temperature.

e Simplified modeling of streams and rivers is performed using low
ambient flow values—either the seven-day, two-year low-flow (7Q2)
or flows specified in Table 2, as appropriate. If base flow information
is not available to estimate the 7Q2, then a value of 0.1 ft¥/s is usually
assumed for perennial streams, and a value of 0.0 ft¥/s is used for
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intermittent streams. For perennial streams, 7Q2 flows may also be
estimated using a proportional watershed approach or similar
technique. Tenth percentile stream flows may be used to develop
seasonal permit limits if measured flow data is readily available.

e For renewal applications, the wastewater flow used in the model is the
existing permitted average flow or flows of the facility as reflected in
the current permit. For new or amendment applications, the
wastewater flow used in the model is the proposed average flow or
flows.

e Model analyses for effluent limits are usually performed with summer
temperatures. The temperature is normally assumed to be 30.5°C
unless critical low-flows reliably occur only at other temperatures.
Alternative critical temperatures can be used if justifiable based on
analysis of measured temperatures. Ninetieth percentile monthly
temperatures are considered appropriate for the development of
seasonal permit limits.

Background water quality. Simplified modeling normally employs
assumptions for background water quality. These assumptions include an
ultimate BOD concentration of 3 mg/L, an ammonia-nitrogen
concentration of 0.05 mg/L, and a dissolved oxygen value equivalent to
approximately 80% saturation at the model temperature. Alternatively,
other values may be used based on analysis of measured data.

Tidal Water Bodies, Ponds, and Lakes

Tidal water bodies. Tidal streams or rivers may be evaluated using an
uncalibrated QUAL-TX model or other suitable technique. Bays can be
evaluated using previously developed calibrated models or best
professional judgement. Near-field dilution models may be used to
provide supplementary information.

Ponds. Small impoundments such as ponds may be evaluated using a
Continuously Stirred Tank Reactor (CSTR) model or other suitable
technique.

Lakes and reservoirs. Due to the highly variable nature of potential
discharge locations in large lakes and reservoirs, no single screening level
modeling technique is satisfactory for evaluating these discharges.
Therefore, the evaluation method employed by TNRCC staff comprises a
variety of techniques. While it is desirable to use mathematical models to
determine treatment requirements, in some cases an appropriate model
cannot be feasibly developed due to the lack of crucial site-specific
information or to the large amount of time needed to develop a model. The
following factors are considered in the review of these discharges:
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e the size and quality of the proposed discharge
e its proximity to other dischargers

e the location of the outfall relative to areas that are likely to be highly
limiting (such as small coves, flooded creek channels, or other areas
with restricted interaction and water exchange with the main body of
the reservoir)

e suitability of analyzing the discharge using a predictive analytical tool.

Direct discharges to relatively open waters can be evaluated using previously
developed calibrated models or best professional judgement. Near-field
dilution models may be used to provide supplementary information.

Tributaries of lakes and reservoirs. Discharges to tributaries of lakes and
reservoirs are generally evaluated with a model or series of models. An
uncalibrated QUAL-TX model is normally used to evaluate streams and
rivers upstream of the normal pool elevation of the reservoir. However,
other suitable models may also be used. If the model predicts that there
would be significant levels of oxygen-demanding pollutants remaining in
the stream as it enters the impoundment, then some portion of the
impoundment is evaluated. Discharges into small coves may be modeled
using a CSTR model or other suitable technique.

Water Bodies with a Dissolved Oxygen Impairment

More comprehensive approaches to setting water-quality-based effluent
limits (WQBELS) are necessary when impacts from point source
dischargers and/or nonpoint sources have caused violations of the water
quality criteria for dissolved oxygen. These water bodies are included on
the 303(d) List as having dissolved oxygen concentrations lower than the
criterion. When evaluating discharges to water bodies with existing WLES
or TMDLs, effluent limits are based on the WLE or TMDL model or
report as applicable. WLEs assess the effects of point source waste
loading on dissolved oxygen concentrations. TMDLSs typically are
comprehensive analyses that include both point and nonpoint sources of
oxygen-demanding pollutants.

All water bodies contained on the 303(d) List will be considered for
TMDL development. Reviews of TPDES applications received before
TMDL development may be conducted with the screening level
methodologies discussed previously (see page 18). In addition, for
applications that are proposing a new or increased load of oxygen-
demanding constituents, the potential of the additional loading to
negatively affect the listed portion of the water body is assessed.
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Antidegradation

Policy

The antidegradation policy and framework for the antidegradation
implementation procedures are specified in 30 TAC 8307.5. This chapter
provides additional guidance for antidegradation implementation. The
antidegradation policy affords three tiers of protection to the water in the
state.

e The first level (Tier 1) stipulates that water quality sufficient to protect
existing uses will be maintained.

e The second level (Tier 2) stipulates that activities subject to regulatory
action will not be allowed if they would cause degradation of waters
that exceed fishable/swimmable quality. Exceptions to this stipulation
can be made if it can be shown to TNRCC'’s satisfaction that the
lowering of water quality is necessary for important economic or
social development.

e The third level (Tier 3) stipulates that the quality of outstanding
national resource waters will be maintained and protected.

General Applicability

The antidegradation policy applies to actions regulated under state and
federal authority that would increase pollution of water in the state. The
antidegradation implementation procedures in this document apply to any
increase in pollution authorized by TPDES wastewater discharge permits
or by other state and federal permitting and regulatory activities.

Increases in pollution are determined by (1) information on effluent
characteristics that are provided in the application for the TPDES permit,
the draft permit, and/or in other available sources; and (2) final effluent
limits for flow, loading, and concentration in the previous permit
compared with the proposed permit. Permits that are consistent with an
approved WLE or TMDL under the antidegradation policy do not receive
a separate antidegradation review for the applicable parameters unless the
discharge may cause impacts on the receiving water that were not
addressed by the WLE or TMDL.
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Tier 1—Protecting Uses

Antidegradation reviews under Tier 1 ensure that existing water quality
uses are not impaired by increases in pollution loading. Numerical and
narrative criteria necessary to protect existing uses will be maintained.
TPDES permit amendments or new permits that allow increased pollution
loading are subject to review under Tier 1 of the antidegradation policy,
and all pollution that could cause an impairment of existing uses is
included in the evaluation.

Existing uses and criteria for unclassified waters are established as
discussed in the section in this document entitled “Assessment and
Review of Uses” on page 4. Applicable uses, and the numerical and
narrative criteria needed to support those uses, are established in 30 TAC
8307. Uses that may be applicable to individual water bodies include:

aquatic life categories

contact and noncontact recreation
sustainable and incidental fisheries
public drinking water supply
aquifer protection

oyster waters.

Additional uses may be applicable such as:

navigation

agricultural water supply
industrial water supply
seagrass propagation

wetland water quality functions.

Numerical criteria may be applicable to individual water bodies for:

dissolved oxygen

total dissolved solids (TDS)

sulfate

chloride

pH

temperature

bacterial indicators of recreational suitability

toxic pollutants to protect aquatic life and human health.

Narrative criteria may be applicable to individual water bodies for:
e radioactive materials

e nutrients (phosphorus, nitrogen)
e temperature
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salinity

dissolved oxygen necessary to protect aquatic life

habitat necessary to protect aquatic life

aquatic recreation

toxic pollutants to protect aquatic life, human health, terrestrial
wildlife, livestock, and domestic animals.

Narrative criteria may also apply for aesthetic parameters such as:

taste and odor
suspended solids
turbidity

foam and froth
oil and grease.

The review of water quality impacts from a proposed permit action is
conducted in accordance with the procedures established in other chapters
of this document including “Determining Water Quality Uses and
Criteria” on page 3, “Evaluating Impacts on Water Quality” on page 9,
and “Toxic Pollutants” on page 51.

Protecting Impaired Waters under Tier 1

The procedures in this section address proposed wastewater discharges to
water bodies listed on the Clean Water Act Section 303(d) List as not
meeting instream water quality standards. The procedures are intended to
assist in establishing permit requirements until a TMDL is completed.
Provisions in 40 CFR Parts 122, 123, 124, and 131 are also applicable.

Definitions

Listed water body refers to the area of a water body that does not meet
water quality standards and is listed in the current 303(d) List.

Listed pollutant refers to a pollutant or pollutants that cause the failure of
a listed water body to attain water quality standards. For a listing due to a
failure to attain dissolved oxygen criteria, the pollutants of concern
include oxygen-demanding organic substances and ammonia-nitrogen.

An existing or proposed discharge is considered to be a discharge to a
listed water body if (1) the discharge is directly to a listed water body, or
(2) the discharge is in close enough proximity to potentially impact the
listed area.
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General Provisions

Permits for discharges to listed water bodies will not allow:

e an increase in the loading of a listed pollutant that will cause or
contribute to the violation of water quality standards

e other conditions that will cause or contribute to the violation of water
quality standards.

Subsequent references to increased loadings of listed pollutants will also
include consideration of other conditions that will cause or contribute to
the violation of water quality standards.

Permit applications are reviewed by the TNRCC to identify discharges
into the watersheds of listed segments.

Permittees with existing discharges to water bodies on the 303(d) List will
be required to monitor listed pollutants that are present in significant
amounts in their effluent.”

Applicability to Specific Parameters

Substances that deplete instream dissolved oxygen: Effluent limits will
be established to avoid an increase in BOD loading (carbonaceous or
nitrogenous) unless it is demonstrated that (1) water quality standards for
dissolved oxygen will be attained in the area affected by the discharge; or
(2) the proposed discharge will not lower instream concentrations of
dissolved oxygen in any areas that are not meeting dissolved oxygen
standards. Evaluation and modeling of dissolved oxygen impacts are
conducted as discussed in the chapter in this document entitled “Modeling
Dissolved Oxygen” (see page 17).

Toxic pollutants: Effluent limits will be established to avoid an increase
in the permitted loading of a listed toxic pollutant unless (1) it is
demonstrated that water quality standards for the listed pollutant will be
attained in the area affected by the discharge; or (2) water quality
standards for the listed pollutant will be attained at the “end-of-pipe.”
Demonstrations of standards attainment may include instream monitoring
of listed pollutants.

® This provision has not been approved by the EPA. According to the November 22, 2002,
EPA letter approving this document, EPA will require permit limits if the listed pollutant is
present in the effluent.
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However, no increase in loading will be allowed (1) for toxic pollutants
listed for drinking water concerns; (2) for toxic pollutants that accumulate
in bottom sediments, fish tissue, or deep layers of water (typically
indicated by a bioconcentration factor (BCF) equal to or greater than
1,000); or (3) where fishing advisories are present.

Dissolved salts (TDS, chloride, sulfate): Effluent limits will continue to
be established as discussed in the chapter of this document entitled
“Screening Procedures and Permit Limits for Total Dissolved Solids” (see
page 87). The current procedures preclude additional TDS loadings when
ambient TDS concentrations in the area affected by the discharge are at or
above standards.

Bacteria: Effluent limits are established to avoid an increase in permitted
loading unless (1) it can be demonstrated that water quality standards for
the listed pollutant will be attained in the area affected by the discharge, or
(2) water quality standards for the listed pollutant will be attained at the
“end-of-pipe.”

Listings based on narrative standards: Effluent monitoring is required
when relevant pollutants are present in the effluent, as determined by
effluent screening for permit applications or other available information.®
A proposed increase in loading of a pollutant that would cause or
contribute to the existing violation of water quality standards will not be
allowed.

Procedures for Discharges to Listed Water Bodies

Requirements for discharges to listed water bodies apply to:

e discharges that are directly to a listed water body
e discharges to adjacent water bodies that are within a reasonable
distance of and may affect a listed water body.

Application procedures, requirements for effluent screening by permittees,
and review of the application for administrative completeness are the same
as for discharges to unlisted water bodies. Effluent screening for permit
applications is conducted in accordance with the sampling requirements in
current application forms.

If a listed pollutant is determined to be present in significant amounts in
the effluent of an existing discharge, or if it is expected to be present in

® This provision has not been approved by the EPA. According to the November 22, 2002,
EPA letter approving this document, EPA will require permit limits if the listed pollutant is
present in the effluent.
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significant amounts in the effluent of a proposed discharge, then the
permit will require effluent monitoring for that pollutant. The monitoring
requirement applies even if no increase in loading of that pollutant is
anticipated. For example, if a listed toxic pollutant is detected at or above
the MAL, effluent monitoring for that toxic pollutant will be included in
the permit.’

During review of permit applications, the TNRCC identifies discharges to
listed water bodies and summarizes the listing in the modeling memo.

For discharges that potentially increase the loading of a listed pollutant,
the permit is developed in accordance with the requirements discussed
beginning on page 26. The Wastewater Permitting Section will determine,
when drafting the proposed permit, whether an increase in loading is
anticipated.

Information on evaluating storm water discharges is contained in the
section of this document entitled “Antidegradation Review of Storm
Water Permits” on page 129.

Interim compliance periods and temporary variances will not allow an
increase in loading of a listed pollutant that contributes to the violation of
water quality standards.

For discharges that withdraw from and discharge to the same listed water
body, an increase in permitted flow does not cause an “increase in
loading” if it is demonstrated that the facility does not add listed pollutants
to the discharge or cause other conditions that contribute to the violation
of water quality standards.

Additional permit requirements will be imposed as necessary to address
potential water quality impacts from listed pollutants.

The permit’s fact sheet or statement of basis/technical summary (which is
publicly available) notes (1) that the discharge is to a listed water body
and (2) the reasons why the water body is listed.

Applicability of Pollution Reduction Programs

Pollution prevention programs of the TNRCC may focus on watersheds of
listed water bodies where such programs can potentially reduce the
loading of listed pollutants.

" This provision has not been approved by the EPA. According to the November 22, 2002,
EPA letter approving this document, EPA will require permit limits if the listed pollutant is
present in the effluent.

28



Additional pretreatment requirements may be considered for discharges
from publicly owned treatment works (POTWs) to listed water bodies
where industrial users of the wastewater system contribute listed
pollutants.

Examples of Permitting to Listed Water Bodies

e A proposed discharge is projected to increase the concentration of a
listed pollutant in the area of the water body that is not attaining
standards for that pollutant. The additional loading will not be
permitted.

e An increase in discharge flow is proposed, and the discharge contains
significant concentrations of a listed pollutant (for example, a listed
toxic pollutant is present at a concentration at or above the MAL). The
additional flow may be permitted if permit limits are established that
preclude an increase in loading of the listed pollutant by reducing its
concentration.

e For some pollutants, additional loading will not adversely affect water
quality if no instream dilution is allowed, so that standards are attained
at the “end-of-pipe.” This provision does not apply when a listed
pollutant accumulates in bottom sediments, fish tissue, or deep layers
of water. Such accumulation is typically indicated by a
bioconcentration factor (BCF) equal to or greater than 1,000 or by an
advisory for fish consumption.

e For discharges that withdraw from and discharge to the same listed
water body, an increase in discharge flow can be allowed if it is
demonstrated that the facility is simply “passing through” the pollutant
of concern, so that it does not add more of the listed pollutant to the
discharge effluent or cause other conditions that contribute to the
violation of water quality standards.

e For discharges that are well upstream from a listed area, some
pollutants, such as BOD, might be shown to completely dissipate by
the time the discharge flow reaches the listed area.

e At some sites, water quality models might predict that an additional
discharge of BOD from a highly treated effluent would have no
adverse effect on instream dissolved oxygen. This additional load
could be allowed if the model reasonably predicts that existing
conditions of dissolved oxygen in the water body will not be adversely
affected.
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Tier 2—Protecting High-Quality Waters
Applicability

Antidegradation reviews under Tier 2 ensure that where water quality
exceeds the normal range of fishable/swimmable criteria, such water
quality will be maintained unless lowering it is necessary for important
economic or social development. The second tier of the antidegradation
policy generally applies to water bodies that have existing, designated, or
presumed uses of contact recreation and intermediate, high, or exceptional
aquatic life waters. (Note that Tier 1 of the antidegradation policy applies
to all water bodies, including those that are eligible for Tier 2 review.)
TPDES permit amendments and new permits that allow an increase in
loading are subject to review under Tier 2 of the antidegradation policy.

For Tier 2 reviews, the parameters of concern for individual water bodies
may include:

dissolved oxygen

TDS

sulfate

chloride

pH

temperature

toxic pollutants

bacterial indicators of recreational suitability
radioactive materials

nutrients (phosphorus, nitrogen)

taste and odor

suspended solids

turbidity

foam and froth

oil and grease

any other constituents that could lower water quality.

Conditions that are usually not subject to an antidegradation review under
Tier 2 include the following:

e Increases in pollutant loading at a specific discharge point that result
from consolidating existing wastewater from other discharge points, so
that overall loadings to a particular water body are not increased

e A new or increased loading in an individual discharge that is either
» authorized in a waste load evaluation (WLE) or total maximum

daily load (TMDL) that has been certified as an update to the
Water Quality Management Plan (WQMP), or
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» authorized by a TPDES general permit,

provided that a Tier 2 review was previously conducted on the WLE,
TMDL, or general permit

e A new or increased discharge authorized by a temporary or emergency
order

e New data on effluent composition indicates that a pollutant that was
either (1) not previously tested for or (2) not previously detected above
the agency-specified minimum analytical level (MAL) is now detected
above the current MAL, and there is no proposal to increase the
loading of the pollutant.

Evaluating the Potential for Degradation of Water Quality

The effect of a proposed discharge is compared to baseline water quality
conditions in order to assess the potential for degradation of water quality.
The applicable date for establishing baseline water quality conditions is
November 28, 1975, in accordance with 40 CFR Part 131 (EPA standards
regulation). Baseline conditions are estimated from existing conditions, as
indicated by the latest edition of the Texas Surface Water Quality
Inventory or other available information, unless there is information
indicating that degradation in ambient water quality has occurred in the
receiving waters since November 28, 1975.

Analyses to assess the impact of a proposed discharge on water quality
include procedures that are established in other chapters of this document,
such as “Determining Water Quality Uses and Criteria” on page 3,
“Evaluating Impacts on Water Quality” on page 9, and “Toxic Pollutants”
on page 51.

Proposed increases in loading are initially screened to determine whether
sufficient potential for degradation exists to require further analysis. This
initial screening procedure does not define degradation. It is intended only
as general guidance to indicate when an increase in loading is small
enough to preclude the need for additional evaluation. The following
guidelines are used for initial screening of existing and new discharges.

Existing discharges. Increases in permitted loading of less than 10% over
the loading allowed by the existing discharge permit are usually not
considered to constitute potential degradation if (1) the increase will attain
all water quality standards, (2) the aquatic ecosystem in the area is not
unusually sensitive to the pollutant of concern, and (3) the discharge is not
relatively large.
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The cumulative effect of repeated small increases in successive permit
actions or from multiple discharges may require additional screening
evaluation, even though the current permit application may be for a less
than 10% increase in loading for any constituents of concern.

New discharges. Increases in loading that use less than 10% of the
existing assimilative capacity of the water body at the edge of the mixing
zone are usually not considered to constitute potential degradation as long
as the aquatic ecosystem in the area is not unusually sensitive to the
pollutant of concern. For constituents that have numerical criteria in the
water quality standards, the following equation may be used to estimate
changes in assimilative capacity:

100(C, - C
% change = [ 2 A]
Ce
where: % change = the percent change to the assimilative capacity
C, = the predicted concentration at the edge of the
mixing zone
C,= the ambient concentration at the edge of the
mixing zone
C. = the numerical criterion for the constituent of
concern

This screening procedure is not applicable to dissolved oxygen or pH.
Predicted concentrations at the edge of the mixing zone are calculated at
applicable critical conditions using estimated effluent concentrations,
which are based on available information, categorical limits, or other
information. See the subsection of this document entitled “Procedure for
Developing Permit Limits” on page 67 for more information on how the
ambient concentration at the edge of the mixing zone is determined.

Additional screening. If needed, additional screening is conducted to
assess the potential for degradation. If proposed loadings exceed
additional screening guidelines, then further evaluation is needed. The
additional screening guidelines do not define degradation. The cumulative
effect of repeated small increases in successive permit actions may require
additional screening evaluation.

Examples Where Degradation Is Unlikely to Occur

The following examples are usually not considered to constitute
degradation except where site-specific biological, chemical, or physical
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conditions in a water body create additional sensitivity or concern, or
where background concentrations are adversely elevated:

e Increased TSS loading—if effluent concentrations are maintained at
20 mg/L or less

e Increased temperature loading—if the “end-of-pipe” temperatures are
not expected to be significantly higher than applicable instream
temperature criteria

e Increased loading of recreational indicator bacteria—if the applicable
instream criteria are maintained in the effluent at the “end-of-pipe” or
the effluent is disinfected

e Increased loading of oxygen-demanding materials—if the dissolved
oxygen in the “sag zone” is lowered by less than 0.5 mg/L from
baseline instream concentrations, and if the potentially affected
aquatic organisms are not unusually sensitive to changes in dissolved
oxygen

e Increased loading of constituents that affect pH—if the instream
criteria for pH in the nearest downstream segment are attained in the
effluent at the “end-of-pipe”

e Increased loading of TDS, chloride, or sulfate in freshwater—if the
instream criteria are attained in the effluent at the edge of the mixing
zone at critical conditions

e Increased loading of total phosphorus, nitrate, or total nitrogen—if it
can be reasonably demonstrated that detrimental increases to the
growth of algae or aquatic vegetation will not occur.

e Increased loading of toxic pollutants that are:

» below concentrations that require a water-quality-based effluent
limit (WQBEL) or require monitoring and reporting as a permit
condition

» not bioaccumulative (that is, the bioconcentration factor is less
than 1,000)

» not a potential cause of concern to a public drinking water supply

» not discharged in an area where there are aquatic organisms of
unusual sensitivity to the specific toxicant of concern.
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Examples Where Degradation Is Likely to Occur

The following examples are intended to provide general guidelines as to
when degradation becomes likely. The examples do not define
degradation, nor do they address all pollutants and situations that can
cause degradation. Final determinations are case-specific and can depend
on the characteristics of the water body and local aquatic communities.
Lower increases in loading may constitute degradation in some
circumstances, and higher loadings may not constitute degradation in
other situations. Examples where degradation is likely to occur include:

e Increased loading of oxygen-demanding substances that is projected to
decrease dissolved oxygen by more than 0.5 mg/L for a substantial
distance in a water body that has exceptional quality aquatic life and a
relatively unique and potentially sensitive community of aquatic
organisms

e Increased loading of bioaccumulative pollutants (that is, the
bioconcentration factor is greater than 1,000) that use more than 10%
of the assimilative capacity at the edge of the human health mixing
zone, or a substantial increase in the loading of a toxic pollutant that
would directly affect an important or unusually sensitive aquatic
organism

e Increased loading of phosphorus and/or nitrogen into a reservoir that
supplies public drinking water, if the loading would result in
significant elevations in algae or potentially detrimental aquatic
vegetation over a substantial area

e A new discharge that is made directly into a tidal wetland or estuary
and that would be expected to detrimentally affect emergent or
submerged vegetation over a substantial area

e Increased loading of TSS that would produce a visible turbidity plume
extending past the designated aquatic life mixing zone

Evaluation of Alternatives and Economic Justification

When initial and additional screening under Tier 2 preliminarily indicates
that the proposed discharge is expected to degrade water quality, then the
applicant is notified so that the following information can be provided to
TNRCC by the applicant:

e Any additional information about the nature of the discharge and the

receiving waters that could affect the evaluation of whether
degradation is expected
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e An analysis of alternatives to the proposed discharge that could
eliminate or reduce the anticipated degradation, and an assessment of
cost and feasibility for reasonable alternatives

e An evaluation of whether the proposed discharge will provide
important economic and social development in the area where the
affected waters are located, considering factors such as:

Employment

Increased production that improves local economy
Improved community tax base

Housing

Correction of an environmental or public health problem.

vV vV v v VY

Agency Review of Degradation

When degradation is anticipated, the TNRCC reviews the preliminary
determination of potential degradation, the evaluation of alternatives, and
economic and social justification. The TNRCC then determines whether a
lowering of water quality is expected from the proposed discharge. If it is,
the TNRCC then determines whether the lowering of water quality is
necessary for important economic or social development and whether
reasonable alternatives to the lowering of water quality are unavailable.
The TNRCC may also refer questions concerning an antidegradation
review to the State Office of Administrative Hearings for further review
and consideration for an administrative hearing. Any proposed TPDES
permit that allows degradation is subject to EPA review and approval.

Tier 3—Outstanding National Resource Waters

Outstanding national resource waters (ONRWSs) are defined in 30 TAC
8307.5(b)(3) as high-quality waters within or adjacent to national parks
and wildlife refuges, state parks, wild and scenic rivers designated by law,
and other designated areas of exceptional recreational or ecological
significance. In accordance with 30 TAC 8307.5(b)(3), the quality of such
waters will be maintained and protected. No increase in pollution that
could cause degradation of water quality is allowed into ONRWs.

ONRWs are specifically designated in 30 TAC 8307.5. Any designation
of an ONRW should include a geographic description of the ONRW and
of the applicable watershed to which the restrictions on increased loadings
apply. Currently there are no designated ONRWS in Texas.
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Watershed Protection Rules

Additional protection of specific, sensitive watersheds is provided by
requirements for wastewater discharge permits in 30 TAC 8311.
Requirements for discharges in specified watersheds can include
phosphorus limits, advanced treatment of CBOD and ammonia-nitrogen,
and prohibitions of discharge except by irrigation. Water bodies and their
adjacent watersheds that are addressed in 30 TAC 8311 include:

Water Body/Watershed Segment Number
Lake Travis 1404
Lake Austin 1403
Inks Lake 1407
Lake Buchanan 1408
Clear Lake 2425
Lake Houston 1002
Colorado River Below Town Lake 1428
Onion Creek 1427
Lake Lyndon B. Johnson 1406
Marble Falls Lake 1405
Lake Worth 0807
Eagle Mountain Reservoir 0809
Bridgeport Reservoir 0811
Cedar Creek Reservoir 0818
Lake Arlington 0828
Benbrook Lake 0830
Richland-Chambers Reservoir 0836

In addition to the above rules, additional protection is provided to the
recharge and contributing zones of the Edwards Aquifer in 30 TAC §213.

Public Notice

The Notice of Application and Preliminary Decision (public notice)
concerning a proposed permit or permit amendment includes any
preliminary additional uses assigned to unclassified receiving waters. If
the proposed discharge is to a water body listed as impaired on the current
303(d) List, this fact is noted in the permit’s fact sheet, statement of
basis/technical summary, or other publicly available information.
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When the proposed permit affects receiving waters whose quality is
exceptional, high, or intermediate, the public notice also indicates whether
a lowering of water quality is anticipated. Information in the public notice
about uses and antidegradation is indicated as preliminary and is subject to
additional review and revision before approval of the permit by the
TNRCC. A summary of anticipated impacts and the criteria for
preliminary determinations of whether degradation will occur is publicly
available in the permit file.

The public notice provides opportunity to comment and to submit
additional information on the determination of existing uses and criteria,
anticipated impacts of the discharge, baseline conditions, the necessity of
the discharge for important economic or social development if degradation
of water quality is expected under Tier 2, and any other applicable aspects
of the antidegradation policy.
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Mixing Zones and Critical Conditions

General Information

This chapter describes how TNRCC assigns mixing zones (MZ) and zones
of initial dilution (ZIDs) and determines their associated critical mixing
conditions for discharges into different types of water bodies.

Mixing zones are defined in permits for:

e domestic discharge permits with a flow of 1 million gallons per day
(MGD) or greater (or with numerical criteria and/or whole effluent
toxicity tests specifically expressed as permit limitations)

e industrial permits (excepting discharges that consist entirely of storm
water runoff).

The mixing zone may not encompass an intake for a domestic drinking
water supply that includes an organized treatment system as defined in 30
TAC 8§290.

Mixing Zones and ZIDs for Aquatic Life Protection

Mixing zone size and shape may be varied in individual permits to
account for differences in:

stream flow

bay, estuary, and reservoir morphometry
effluent flow

stream geometry

ecological sensitivity at the discharge site
zone of passage concerns

discharge structures.

Z1Ds are specified for different receiving water types in 30 TAC
8307.8(b)(2) and are not usually specified in individual permits. Complete
mixing of effluent and receiving waters is assumed at mixing zone
boundaries unless available information shows otherwise.

Intermittent streams. No mixing zone is assigned to discharges to
intermittent streams or to intermittent streams with perennial pools.
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Perennial streams and rivers. Mixing zones for discharges into perennial
streams or rivers are expressed in the permit in terms of longitudinal
stream distance. The typical mixing zone extends 300 feet downstream
and 100 feet upstream from the discharge point. Mixing zones may not
preclude passage of free swimming or drifting aquatic organisms to the
extent that aquatic life use is significantly affected.

Z1Ds may not exceed a size of 60 feet downstream and 20 feet upstream
from the point of discharge and may not encompass more than 25% of the
volume of the stream flow at or above the seven-day, two-year low-flow
(7Q2). ZIDs cannot extend across perennial streams or rivers or impair
migration of aquatic organisms.

Lakes and reservoirs. Mixing zones for discharges into lakes and
reservoirs are normally expressed in the permit as a maximum radius that
extends over the receiving water in all directions from the point of discharge.
The typical mixing zone radius is no greater than 100 feet but does not
exceed one-half the width of the receiving water at the discharge point.

Z1Ds may not exceed a 25-foot radius in all directions (or equivalent
volume or area for discharges through diffuser systems) from the point of
discharge and are normally assigned a value that is one-fourth the radius
of the mixing zone. This is generally equivalent to 6.3% of the mixing
zone surface area.

Bays, estuaries, and wide tidal rivers. Mixing zones for discharges into
bays, estuaries, and wide tidal rivers (> 400 feet across) are expressed in
the permit as a maximum radius that extends over the receiving water in
all directions. The typical mixing zone radius is no greater than 200 feet
but does not exceed one-half the width of the receiving water at the
discharge point.

Z1Ds may not exceed a 50-foot radius in all directions (or equivalent
volume or area for discharges through diffuser systems) from the point of
discharge and are normally assigned a value that is one-fourth the radius
of the mixing zone.

Wetlands. Generally, no mixing zone is assigned to discharges to wetlands.
Discharges to permanently inundated wetlands may be assigned a mixing
zone. The size of the mixing zone is evaluated on a case-by-case basis.

Critical Conditions for Aquatic Life Protection

Effluent concentration limits for specific toxic materials are calculated for
acute and chronic numerical toxic criteria, as appropriate, using an effluent
fraction that represents critical mixing conditions (see the section of this
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document entitled "Deriving Permit Limits for Aquatic Life Protection™ on
page 52). This effluent fraction, when expressed as a percentage, is also
referred to as the critical dilution, and is used as the primary concentration for
whole effluent toxicity testing (see the subsection of this document entitled
“Dilution Series, Dilution Water, and Type of WET Test” on page 108).

Intermittent streams. For discharges into intermittent streams with no
significant aquatic life uses, acute toxic criteria apply at the point of
discharge, and no dilution is assumed (that is, the critical dilution is
100%). If the discharge reaches a perennial stream within three miles,
chronic toxic criteria apply at the perennial stream (see discussion below).
For discharges into intermittent streams with significant aquatic life uses
created by perennial pools, acute and chronic toxic criteria apply at the
point of discharge, and no dilution is assumed (that is, the critical dilution
is 100%).

Perennial streams and rivers. For discharges into perennial streams and
rivers, chronic toxic criteria apply at the edge of the mixing zone in the
perennial water body using the effluent dilution that occurs at the 7Q2. In
addition, acute toxic criteria apply at the edge of the ZID in the perennial
water body using the effluent dilution that occurs at the 1Q2, which is
estimated as 25% of the 7Q2. The following equations are used to
calculate the effluent dilutions:

Qe
% effluent @ edgeof MZ= ————————x 100%
g Q. + 7Q2
% effluent @ edgeof ZID = Qe x 100%

Q. + 0.25(7Q2)

where: Qg = effluent flow

For more information about what effluent flow is used in these equations,
see the section of this document entitled “Deriving Permit Limits for
Aguatic Life Protection” on page 52. For more information on how the
7Q2 is determined, see the section of this document entitled “Determining
the 7Q2” on page 43.

Lakes, reservoirs, bays, estuaries, and wide tidal rivers. Critical
conditions at mixing zone boundaries for discharges into lakes, reservoirs,
bays, estuaries, and wide tidal rivers are estimated from appropriate
models of discharge plume dispersion. To estimate dilution, TNRCC uses
the horizontal Jet Plume equation (based on Fischer, H.B., E.J. List,
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R.C.Y. Koh, J. Imberger, N.H. Brooks, 1979. Mixing in Inland and
Coastal Waters. Chapter 9: Turbulent Jets and Plumes, p. 328):

28x Dx (314)"?

% effluent= R

x 100%

where: D = pipe diameter (ft) that corresponds to effluent flow
(based on Manning’s equation, but not less than 3 ft)

R = radius (ft) of mixing zone or ZID

Model results and empirical data indicate that the following initial
assumptions are appropriate for discharges of less than or equal to 10 MGD:

e The percentage of effluent at the edge of the mixing zone is 15% for
lakes and 8% for bays, estuaries, and wide tidal rivers.

e The percentage of effluent at the edge of the ZID is 60% for lakes and
30% for bays, estuaries, and wide tidal rivers.

These assumed critical dilutions are based on a pipe diameter of 3 feet and
the standard mixing zone sizes of 100 feet (lakes and reservoirs) and 200
feet (bays, estuaries, and wide tidal rivers). If it is necessary to assign a
smaller mixing zone, these effluent percentages will increase. TNRCC
assigns a critical dilution of 100% effluent for discharges equal to or
greater than 100 MGD. TNRCC staff may use data from appropriately
performed effluent dispersion dye studies or effluent mixing models to
vary from the conservative initial dilution assumptions.

Effluent concentration limits for specific toxic materials are initially
calculated to meet numerical standards for chronic toxicity at the edge of
the mixing zone and numerical standards for acute toxicity at the edge of
the ZID. The estimated effluent concentration at the edge of the mixing
zone is also used as the primary concentration for chronic whole effluent
toxicity testing.

Narrow tidal rivers. Critical conditions at mixing zone boundaries for
discharges into narrow tidal rivers (< 400 feet across) are calculated as for
perennial streams and rivers if upstream flow data from USGS gages or
other sources are available. The typical mixing zone extends 300 feet
downstream and 100 feet upstream from the discharge point.

In the absence of site-specific data such as dispersion dye studies or nearby
flow measurements, minimum critical dilutions of 8% effluent at the edge
of the mixing zone and 30% effluent at the edge of the ZID are assumed.
Because mixing conditions in tidal rivers with upstream flow are not well
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understood, these minimum dilutions should provide narrow tidal rivers
with the same level of protection given to bays, estuaries, and wide tidal
rivers.

If upstream flow data from USGS gages or other sources is unavailable, the
horizontal Jet Plume equation is used to calculate critical conditions. In these
cases, the mixing zone radius is one-half the width of the narrow tidal river at
the discharge point, and the critical dilutions are greater than 8% at the edge of
the mixing zone and greater than 30% at the edge of the ZID. TNRCC staff
may also consider tracer analyses, empirical data, or other models to
determine site-specific instream dilution in narrow tidal rivers.

Wetlands. For discharges into wetlands, very little mixing is likely to occur.
Therefore, in the absence of site-specific data (such as dispersion dye studies),
acute and chronic toxic criteria apply at the point of discharge, and no dilution
is assumed (that is, the critical dilution is 100%).

Determining the 7Q2

The 7Q2 is defined in the TSWQS as “the lowest average stream flow for
seven consecutive days with a recurrence interval of two years, as
statistically determined from historical data.” Effluent limits in TPDES
wastewater discharge permits are designed to maintain the applicable
numerical water quality standards for the protection of aquatic life when
instream flows are at or above the 7Q2.

Many of the numerical water quality standards, as established in 30 TAC
8307, do not apply when stream flow conditions are less than “critical low-
flow conditions.” Generally, critical low-flow conditions are determined as
the 7Q2. The following criteria apply at and above the 7Q2:

numerical criteria for dissolved oxygen

numerical criteria for temperature and pH

numerical criteria for fecal coliform or other bacteriological indicators
numerical criteria to protect aquatic life from acute toxicity (apply at
and above Y4 of the 7Q2)

numerical criteria to protect aquatic life from chronic toxicity
requirements to preclude chronic toxicity in whole effluent toxicity
testing.

For purposes of water quality regulation, the 7Q2 is calculated from
approximately 30 years of flow data at USGS gages. A shorter period of
record is used if the longer period of record is unavailable or inappropriate.
If a major, permanent hydrologic alteration has occurred, such as upstream
reservoir construction, then only the flows recorded after the alteration are
used in the 7Q2 calculation.
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Gage data is also examined for trends, and the period of record may be
adjusted if a trend is identified. Appendix B of the TSWQS lists 7Q2s for
designated stream segments, but the TSWQS also allow the 7Q2 to be
recalculated to incorporate new flow data.

If less than five years of continuous daily average flow data is available,
the tenth percentile flow is normally used as an estimate of the 7Q2.
Otherwise, the following procedure is used in a FORTRAN program to
calculate the 7Q2 using USGS gage daily average flow data:

1. Determine the minimum seven-day average flow for each year of data.
2. Rank the minimum seven-day average flows from lowest to highest.

3. Calculate the recurrence interval for each minimum seven-day average
flow. If N is the total number of years of flow data, then the recurrence
interval is (N+1)/rank.

4. The 7Q2 is the minimum seven-day average flow with a recurrence
interval of 2. If an even number of years is used, interpolate the 7Q2.

In the absence of USGS flow data, other sources of flow information may be
used to estimate the 7Q2. These sources include, but are not limited to: self-
reporting data from upstream dischargers, Surface Water Quality Monitoring
(SWQM) stations, receiving water assessments (RWAS), intensive surveys, or
Clean Rivers Program (CRP) targeted monitoring. Estimates of the 7Q2 using
this kind of data are generally based on comparing flow measurements from
the ungaged site with a nearby USGS gage.

In the absence of flow data, a drainage area ratio is used to estimate the
7Q2. For this purpose, the 7Q2 is assumed to be directly proportional to
drainage area. The drainage area above the point of discharge is
determined, a nearby gage is selected for the comparison, and the following
equation is used to estimate the 7Q2:

7Q2
7Q2, = DAg x DA,

g

where: 7Q2, = 7Q2 just above the discharge point
DA, = drainage area above the discharge point
7Q2, = 7Q2 of the gage
DA, = drainage area above the gage
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Mixing Zones and Critical Conditions
for Human Health Protection

Intermittent streams. No human health mixing zone is applied to
discharges to intermittent streams with no significant aquatic life uses,
since human health toxic criteria do not apply. If the effluent reaches
perennial waters or an intermittent stream with perennial pools within three
miles of the discharge point, human health criteria apply at those waters.

Intermittent streams with perennial pools. Human health mixing zones for
discharges into intermittent streams with perennial pools typically extend
300 feet downstream and 100 feet upstream from the discharge point.
Human health criteria apply at the edge of the human health mixing zone
using the effluent dilution that occurs at the harmonic mean flow. The
equation under “Perennial streams and rivers” is used to calculate the
human health effluent dilution.

Perennial streams and rivers. Human health mixing zones for discharges
into perennial streams or rivers typically extend 300 feet downstream and
100 feet upstream from the discharge point. Human health criteria apply at
the edge of the human health mixing zone using the effluent dilution that
occurs at the harmonic mean flow. The following equation is used to
calculate the human health effluent dilution:

Q

% effluent @ edge of HH MZ= ——=—— x 100%
° @edg Q+HM 7
where: Qg = effluent flow
HM = harmonic mean flow

For more information on what effluent flow is used in this equation, see the
section of this document entitled “Deriving Permit Limits for Human
Health Protection” on page 60. For more information on how the harmonic
mean flow is determined, see the section of this document entitled
“Determining the Harmonic Mean Flow” on page 47.

Lakes and reservoirs. The typical human health mixing zone radius for
lakes and reservoirs extends no greater than 200 feet in all directions over
the receiving water from the point of discharge. At this distance, the
assumed effluent dilution is 8% for discharges of less than or equal to 10
MGD. If it is necessary to assign a smaller human health mixing zone
radius, this effluent percentage will increase. These effluent dilutions are
based on the horizontal Jet Plume equation discussed in the section of this
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document entitled “Critical Conditions for Aquatic Life Protection” on
page 40.

TNRCC assigns an effluent percentage of 100% for discharges equal to or
greater than 100 MGD. The staff may use the results of appropriately
performed effluent dispersion dye studies or effluent mixing models to vary
from these assumptions.

Bays, estuaries, and wide tidal rivers. The typical human health mixing
zone radius for bays, estuaries, and wide tidal rivers extends no greater
than 400 feet in all directions over the receiving water from the point of
discharge. At this distance, the assumed effluent dilution is 4% for
discharges of less than or equal to 10 MGD. If it is necessary to assign a
smaller human health mixing zone radius, this effluent percentage will
increase. These effluent dilutions are based on the horizontal Jet Plume
equation discussed in the section of this document entitled “Critical
Conditions for Aquatic Life Protection” on page 40.

TNRCC assigns an effluent percentage of 100% for discharges equal to or
greater than 100 MGD. The staff may use the results of appropriately
performed effluent dispersion dye studies or effluent mixing models to vary
from these assumptions.

Narrow tidal rivers. In narrow tidal rivers, the critical conditions for
human health protection are calculated as for perennial streams and rivers
if upstream flow data from USGS gages or other sources are available. In
this case, the human health mixing zone typically extends 300 feet
downstream and 100 feet upstream from the discharge point.

In the absence of site-specific data such as dispersion dye studies or nearby
flow measurements, a minimum effluent dilution of 4% effluent at the edge
of the human health mixing zone is assumed. Because mixing conditions in
tidal rivers with upstream flow are not well understood, this minimum
dilution should provide narrow tidal rivers with the same level of
protection given to bays, estuaries, and wide tidal rivers.

If upstream flow data from USGS gages or other sources is unavailable, the
horizontal Jet Plume equation is used to calculate the effluent dilution. In
these cases, the mixing zone radius is equal to the width of the river at the
discharge point, and the effluent dilution is greater than 4% at the edge of
the human health mixing zone.

More protective human health critical conditions may be used where
bioaccumulative or persistent pollutants are a concern. TNRCC staff may
also consider tracer analyses, empirical data, or other models to determine
site-specific instream dilution in narrow tidal rivers.
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Wetlands. Generally, no human health mixing zone is assigned to
discharges to wetlands. Discharges to permanently inundated wetlands may
be assigned a human health mixing zone whose size is evaluated on a case-
by-case basis. Very little mixing is likely to occur in a wetland, so in the
absence of site-specific data (such as dispersion dye studies), human health
criteria apply at the point of discharge, and no dilution is assumed (that is,
the effluent percentage is 100%).

Determining the Harmonic Mean Flow

The harmonic mean flow is defined in the TSWQS as “a measure of mean
flow in a water course which is calculated by summing the reciprocals of
the individual flow measurements, dividing this sum by the number of
measurements, and then calculating the reciprocal of the resulting number.”
Harmonic mean flows are usually, but not always, greater than 7Q2s.
Effluent limits in TPDES wastewater discharge permits are designed to
maintain the applicable numerical water quality standards for the protection
of human health when instream flows are at or above the harmonic mean
flow.

Many of the numerical water quality standards, as established in 30 TAC
8307, do not apply when stream flow is less than the harmonic mean flow.
The following criteria apply at and above the harmonic mean flow:

e Numerical toxic criteria to protect human health
e Numerical criteria for total dissolved solids, sulfate, and chloride.

For purposes of water quality regulation, the harmonic mean flow is
calculated from approximately 30 years of flow data at USGS gages. A
shorter period of record is used if the longer period of record is unavailable
or inappropriate. If a major, permanent hydrologic alteration has occurred,
such as upstream reservoir construction, then only the flows recorded after
the alteration are used in the harmonic mean calculation.

Gage data is also examined for trends, and the period of record may be
adjusted if a trend is identified. Harmonic mean flows for designated
stream segments are listed in Appendix B of the TSWQS, but the TSWQS
also allow the harmonic mean flow to be recalculated to incorporate new
flow data.
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The following equation is used to calculate the harmonic mean flow for any
set of flow data:

[ N—N, 1 11
HM = i=1 Q. W [NT_NO}
N; - N, N,
where: HM = harmonic mean flow
Q; = nonzero flow

N; = total number of flow values
N, = number of zero flow values

In order to calculate water-quality-based effluent limits (WQBELSs) for
human health protection, a harmonic mean flow is determined for all
perennial streams and for streams that are intermittent with perennial pools.
Sometimes these streams have days on which measured flow is zero.
Because a zero flow cannot be used in the calculation of harmonic mean
flow, the second term in the harmonic mean equation is an adjustment
factor used to lower the harmonic mean to compensate for days on which
the flow was zero. This is the same correction used by the EPA computer
program DFLOW.

In the absence of any flow data at all, a drainage area ratio is used to
estimate the harmonic mean flow. For this purpose, the harmonic mean
flow is assumed to be directly proportional to drainage area. The drainage
area above the point of discharge is determined, a nearby gage is selected
for the comparison, and the following equation is used to estimate the
harmonic mean flow:

HM,
HM, = DA, x DA,
where: HM, = harmonic mean flow just above the discharge point
DA, = drainage area above the discharge point
HM, = harmonic mean flow of the gage
DA, = drainage area above the gage
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Diffusers

Diffusers installed at the end of discharge pipes may increase mixing and
lower critical dilutions. The model most commonly used to design diffusers
and evaluate the resulting mixing conditions is CORMIX. Mixing should
be evaluated under both summer and winter temperature conditions and at
different combinations of effluent and receiving water densities. The
highest effluent percentages at the edge of the mixing zone and ZID are
used to determine WQBELS for the protection of aquatic life. The highest
effluent percentage at the edge of the human health mixing zone is used to
determine WQBELSs for the protection of human health.
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Toxic Pollutants

General Provisions

The TSWQS for toxic pollutants include general provisions, specific
numerical criteria, and total (whole effluent) toxicity criteria. As stated in
30 TAC 8§307.6:

e Water in the state shall not be acutely toxic to aquatic life. Although
acute criteria may be exceeded in a zone of initial dilution (ZID), there
shall be no lethality to aquatic organisms that move through the ZID.

e Water in the state shall not be chronically toxic to aquatic life except in
mixing zones, below critical low-flow, and where there are no
significant aquatic life uses.

e Water in the state shall be maintained to preclude adverse toxic effects
on human health resulting from contact recreation, consumption of
aquatic organisms, or consumption of drinking water after reasonable
treatment. Specific human health concentration criteria apply to water
in the state with sustainable fisheries and/or designation or use as a
public drinking water supply. These criteria do not, however, apply
within human health mixing zones or below harmonic mean stream
flows.

e Water in the state shall be maintained to preclude adverse toxic effects
on aquatic life, terrestrial wildlife, livestock, or domestic animals,
resulting from contact, consumption of aquatic organisms, or
consumption of water.

Permits for discharges into intermittent streams are designed to protect
against acute toxicity at the point of discharge. Permits for discharges
within three miles of perennial waters or perennial pools with significant
aquatic life uses are designed to protect against chronic toxicity and to
protect human health in those waters. Permits for discharges into classified
and unclassified water bodies with significant aquatic life uses are designed
to protect against acute and chronic toxicity and to protect human health.
Permits for discharges to the Houston Ship Channel are also designed to
protect against acute and chronic toxicity and to protect human health.
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Specific Numerical Criteria

The numerical criteria for the protection of aquatic life (30 TAC 8307.6(c))
are expressed for freshwater acute, freshwater chronic, marine water acute,
and marine water chronic conditions. The numerical criteria for the
protection of human health (30 TAC §307.6(d)) are expressed as receiving
water concentrations to prevent contamination of drinking water, fish, and
other aquatic life to ensure safe levels for human consumption. The three
categories of human health criteria given in the standards are (1) water and
fish, (2) freshwater fish only, and (3) saltwater fish only. These standards
apply whether or not they are addressed specifically in a wastewater
discharge permit.

When submitting a permit application, the following types of facilities are
required to include effluent data for those elements and compounds for
which there are standards and that the TNRCC believes likely to be present
in the effluent:

e domestic facilities requesting a permitted average flow equal to or
greater than 1 million gallons per day (MGD) and/or with an approved
pretreatment program

e domestic facilities requesting a permitted average flow less than
1 MGD on a case-by-case basis when facility inspection or other
information provides reasonable potential to expect the presence of
toxic pollutants in the receiving water or effluent

e industrial facilities.

Deriving Permit Limits for Aquatic Life Protection

General Approach

In order to determine the effluent concentration of a toxic pollutant
necessary to protect instream water quality criteria, TNRCC staff use the
general approach found in the EPA publication entitled Technical Support
Document for Water Quality-based Toxics Control, EPA/505/2-90-001.

e TNRCC staff apply acute criteria for discharges into intermittent
streams with no significant aquatic life use and assume a critical low-
flow of 0.0 ft*/s.

e Discharges into intermittent streams that flow into perennial waters

within a moderate distance downstream (normally 3 miles) are
analyzed using acute and chronic criteria and the critical low-flow of
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the perennial waters to determine whether more stringent requirements
are needed to protect those perennial waters.

e Permit limits are developed to ensure that intermittent streams with
significant seasonal aquatic life uses will meet chronic toxic criteria
during the seasons and typical flow conditions in which these uses
occur.

e TNRCC staff apply chronic criteria at critical mixing conditions for
other water bodies with aquatic life uses (lakes, bays, estuaries, tidal
rivers) unless acute criteria are more protective.

Water Quality Parameters That Affect Aquatic Life Criteria

For certain substances, water quality criteria are a function of one or more
of the following receiving water parameters:

hardness

pH

chloride

total suspended solids (TSS).

Fifteenth percentile (15") values of segment hardness, pH, and TSS data
are considered critical conditions (see Table 5 in Appendix C of this
document). Basin values are used when there is insufficient segment data.

The fiftieth (50™) percentile value of segment chloride data is used to
implement the freshwater silver standard f