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Preface

On September l, 2002, a change took effect in the name ofour agency: the
Texas Natural Resource Conservation Commission (TNRCC) became the
Texas Commission on Environmental Quality (TCEQ).'l'he 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 lntemet
was not received until January 2003. So, the previous name ofthe 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 ln the
meantime, be sure to follow this procedure for finding pages mentioned in
this publication:

l. Enter the URL exactly as shown in the t€xt-for exampl€,
www.tnrcc.state,tx.us/permitting/waterperm/wqstand/

2. lf the page has not yet be€n 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. If you 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.

vl l l



Introduction

The Texas Natural Resource Conservation Commission (TNRCC) is
responsible for maintaining and enhancing water quality in the state. L€gal
standards for the quality of surface water in Texas are described in Title
30 ofthe Texas Administrative Code (TAC). Chapter 307.1

The TNRCC applies these Texas Surface Water Quality Standards
(TSWQS) when issuing permits for wastewater discharges or olher
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 doeumenlT 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 facililies that discharge wastewater (for example, domestic
sewage treatment plants and industriaI 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 apprcval 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 conceming 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 ofthis document may be
included in EPA's consultation \vith 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 Surfacc Water Quality Standards page
(www,tnrcc,state.tx,us/permitting/waterpermlwqstand/) and follow the

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



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 staffin 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 ar€ subject 1o Environmental Protection
Agency (EPA) review and approval in accordance with the Memorandum
of Agreement (MOA) between the TNRCC and EPA conceming the
TPDES program.

For more informdtirfl. Implementing the TSWQS in the TPDES program
is just one aspect of 'INRCC's overall program for water quality
management. A series ofdocuments, the Continuing Planning Process
(CPP), details the agency's policies and procedures to protect and
maintain water quality, in fulfillment of the stat€'s responsibilities under
federal law. For more information about the overall program, visit the
Surface and Ground Water Quality page
(www.tnrcc.state.tx.us/water/qualityl) and follorv 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 ogency, new name, On September l, 2002, a change took effect in
the name ofour 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 Intemet was not received until some time
afterwards. So, the previous name ofthe agency, as it appears in the text
ofthis document, should be understood to refer to the TCEQ.



Determining Water Quality Uses
and Griteria

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 $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 of30 TAC

$307. I 0 of the TSWQS.

Perennial woters. As stated in 30 TAC $307.4(hX3), 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 I in Appendix C of
this document). In acsordance with results from statewide ecoregion
studies, unclassified perennial streams in the eastern and southern portions
ofTexas (shown as area "A" on Figure 1, page 6) are assigned dissolved
oxygen criteria as described in 30 TAC $307.7(bX3XAXii) and in the
section ofthis document entitled "Eastem and Southem Portions ofthe
State" on page 10. Higher uses will be maintained where they are
attainable.

Intermiltenl slredms. Intermittent streams are defined as having a period
ofzero flow for at least one rveek during most years. Where flow records
are available, a stream with a 7Q2 flow less than 0.1 ft3ls is considered
intermitt€nt. According to 30 TAC $307.4(hX4), intermittent, unclassified
streams that are not specifically listed in Appendix A or D of30 TAC

$307.l0 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.



Intemittent $rcoms with perennifllpoals Unclassified interminent
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 I in Appendix C of this document). Higher
uses will be maintained where they are attainable.

At this time, determination ofwhat eonstitutes 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.

PIaya lahes. 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 15 I 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 Vr'aters.

Assessment and Review of Uses
Uses and associated criteria for classified waters are normally assumed as
stated in 30 TAC $307.10 Appendices A and D. Implementing 30 TAC

$307.4(h) (concerning aquatic life uses and dissolved oxygen) and

$307.4(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
crileria for assessing aquatic life use categories are based on categorical
characteristics in 30 TAC $307.7(bX3XA), which are summarized in
Table I 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 slream 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 crileria in the standards for unclassified streams may be
inappropriate, additional data may be obtained by the TNRCC or the
applicant in the form ofa "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. GI-253. June 1999 or the most recent
revision. This document is avaitable upon request frorn TNRCC's Water
Quality Standards 'I'eam; or, on the agency's Web site
(www.tnrcc.state.tx.us), lbllow the link for "Publications."

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

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

o For existing dischargers seeking permit renewals or amendments,
primary assessments of physical, hydrologic, chemical, and biological
conditions emphasize the area upslream ofand/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.

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

. Site-specific modification of the aquatic life criteria in 30 TAC
$307.7(bX3XA) (summarized in Table'l of this document) may be
considered when sufficient information is available to justily such
modifi cations. Site-specific modifications are evaluated in accordance
with guidance for regional development ofcriteria or other procedures
used by TNRCC (see the chapter ofthis document eniitled 'Site-

Specific Standards and Variances" on page 133).



Figure 1. Dissolved oxygen criteria for streams in area "A" are adjusted as stated in 30
rAc s307.7(bx3xAXii).



. The aquatic life attributes in 30 TAC $307.7(bX3XA) (summarized in
Table 1 of this document) are used to assign aquatic life use
categories. For frcshwater streams, the aquatic life use attributes are
evaluated primarily from the use oI an index of biotic integrity as
described in the INRCC Receiving Water Asse.rsment Procedures
Manuol, Gl-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 $307.7(bX3)(A) (summarized
in Table I of this document) will be further clarified, modified, and
"calibrated" as more region-specific data become available.

r 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.

r 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 ofthis document entitled
"Site-Specific Standards for Aquatic Life Use" on page | 37).

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 ifthere are errors in
the previous evaluations. The applicant is given an opportunity to discuss
the preliminary determinations ofuse 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 receivins waters.



Evaluating lmpacts 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 paramet€rs 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 rnaximum daily
loads (TMDLs). Additional information may also be acquired from the
TNRCC's regional staff, the applicant, adjacent Iand owners, river
authorities, or govemmental entities.

Waste load evaluation (WLE) recommendations and TMDLs are
incorporated into permit limits for discharges into segments wjth
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 Iimits (see the chapter of this
document entitled "Modeling Dissolved Oxygen" on page l7). 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 ofdischarges 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 tbe section of this document entitled
"Federally Endangered and Threatened Species" on page 12.

Throughout any permit hearing process, TNRCC may continue to (1)
evaluate wat€r 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 $307.7(bX3XAXii), streams with significant
aquatic life uses and those listed in Appendix A or D (of30 TAC $307.10)
in the eastem and southern portions ofthe state may be evaluated for 24-
hour dissolved oxygen attainment at stream flows greater than 7Q2 flows
(see Table 2 in Appendix C ofthis 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 I on page 6). The headwater
flows shown in Table 2 may be used to evaluate summertime 24-hour
dissolved oxygen criteria (see Table I 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 equalion
using data collected from TNRCC's srudy of least impacted streams (Texas
Aquatic Ecoregicn Project). Results ofthis study indicate a strong dep€ndent
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 dLring steady-state conditions, and
bedslopes were estimated fiom 1:24,000 scale U.S. Geological Survey
(JSGS) topographic maps. Approxim ately 72Yo of the variation in observed
average dissolved oxygen concentrations in these minimally impacted
streams is explained by the following regression equation:

DO = 7.088 * 0.551 tn(g + 0.01) * 0.686 ln(Bd) - t

where: DO: dissolved oxygen (mg/L)

Q: flow (ffA)

8d = bedsloPe (m/km)

l: l.6l (constant for 50th percentile oftree canopy cover)

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

'?According 10 the November 22, 2002, EPA letter approving this document, this provision
will not apply to classified streams (those listed in Appendix A of30 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 to2.4 nlkm.
For streams that have bedslopes greater than 2.4 mikm, a bedslope of 2.4
m/km will be used. For stream that have bedslopes less than 0'l m/km, a
bedslope of 0.1 m/km will be used. The headwater flows are calculated for
dissolved oxygen concentrations of 0.5 mgll- greater than the criteria
obtained from Table l.

Calculating Bedslope

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

oo=( t " - to l

where: Bd: bedsloPe (m/km)

,6, = upstream elevation (m)

E,: downstream elevation (m)

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

CNote: 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 Adiusting the Regression Eguation

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:

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

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

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

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 SeasonalCriteria 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 tbat is considered during the review includes the
following:

o the Memorandum of Agreement (MOA) between the TNRCC and
EPA concerning the TPDES program' available on the agency's Web
site (www.tnrcc.state.tx.us)'

I Co to the lndex and follow these links:
"Texas Pollutant Discharge Elimination System (TPDES)"
"1'PDES Assumption Process"
'TNRCC Application to thc EPA"
"Chaptels"
"Memorandum ofAgreement Between the TNRCC and USEPA Region 6"
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. the USFWS biological opinion (dated September 14, 1998) associated
with assumplion of the TPDES program by the State ofTexas,
available on the agency's Web site (www.tnrcc.state.tx.us)a

. an update to that biological opinion (dated October2l,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 tIUCs have
been matched to both the counties and the classified segnents into which
the watersheds drain. Subsequent information from the USFWS has
identified some specific water bodies where species of critical concem 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:

3 .

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

The list ofsegments in Table 3 (taken frorn Appendix A ofthe
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 ofthe segment or whether the listed
species is known to be only in a particular water body.

Ifthe species has a potential ofoccurring anyruhere within the watershed
of the segment, TNRCC staffmay compare the location of the discharge
against the HUCs 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.

a Go to the Index and follow these links:
"Texas Pollutanl Discharge Elimination Syslem (TPDES)"

"1'PDES Assumption Process"
"US Fish and Wildlife biological opinion"

l
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Ifthe 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.

TNRCC staffperform further reviews ofdischarges that are formally
reported to USFWS in step 4 to determine whether additional or more
stringent permit limits are necessary. In making this d€termination, the
location ofthe discharge within the county, the distance from the
segment or water body in question, the size ofthe discharge, and the
type ofspecies (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 ofadversely affecting listed
species of critical concern. Examples of such discharges include:

o discharges directly to watersheds in which listed species occur
r 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
concems and other issues as they arise.

Edwards Aquifer

Discharges within and across the contributing and recharge zones ofthe southem
section of *re Rlwards Aquifer are reviewed to det€rmine whether there will be
any effects on threatened and endangered fish, amphibian, invertebrate, or plant
species occurring down-gndient from the discharge. The review may include
input from TNRCC staffknowledgeable in groundwater and hydrogeology.

Table 4 in Appendix C of this document lists the classified segments that cross
the contributing and recharge zones ofthe southem section ofthe Edwards
Aquifer. This list of segnrents coffesponds to the true geological zones that
cover the entire watersheds containing those segnents. This list is not identical
to the segments covered in 30 TAC $213 (in Medina, Bexar, Comal, Kimey,
Uvalde, Hays, Travis, and Williamson Counties) or to those segments having
an assigned aquifer protection use in Appendix A of the TSWQS.

5.
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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:

o 30 TAC $309-"Domestic Wastewater Effluent Limitation and Plant
Siting"

o 30 TAC $31l-"Watershed Protection"
r 30 TAC $213-"Edwards Aquifer"
e 30 TAC $319-"General Regulations Incorporated Into Permits."

These rules are available on the agency's Web site
(www.tnrcc.state.tx,us); follow the link for "Rules."
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Modeling Dissolved Oxygen

General lnformation
Numerical criteria for dissolved oxygen correspond to specific aquatic life
use categories as specified in Table i 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 thc appropriate use is lower than the presumption, the appropriate
use has to be adopted as part ofthe TSWQS before it can be us€d lo 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 Iimits 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
r the tyPe and quantity ofavailable site-specific information
r the location ofthe discharge point
o the availability ofpreviously 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 ofthese, 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 ofconcern 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. lmpaired 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 Sfreams 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 (NHr-N), and dissolved oxygen (DO).

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

o streamhydrauliccharacterization
r chemical kinetic rates
r reaeration rates
o critical conditions
r 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-specifi c 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 tlre 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 (Kd), 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 Ko and Ko is normally used. For SOD, a value equivalent
to approximately the 75b percentile is used. These values are:

o Ku of 0.10/day
r K" of 0.30/day
r SOD of 0.35 g/m2-day.

l 8



These rates are expressed at a standard temperature of 20"C and are
corrected to the temperature or t€mperatures used in the modeling
analysis.

Reaeration rales. 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:

K, (at 2o"c) = t'n*{;"'

where: K, = reaeration rate (day ')

t/= average stream velocity (m/s)

D = average stream depth (m)

This equation was derived from regression ofmeasured 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 | -0 meters coupled w;th
velocities between 0.01 and 0.30 m/s. In specific cases where stream depth
or velocity falls outside these ranges, other reasration equations may be
used. K, is limited to a maximun value of lO/day at 20"C, and the
minimum value for this parameter is not allowed to go below the value
calculated from the following equation:

K26 @t zo"Q - 9:!

where: Kr.,, = minimum allowable reaeration rale (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 paramelers: ambient flow, waslewater flow, and
ambient water temperature.

o Simplified modeling of streams and rivers is performed using lovt'
ambient flow values-either the seven-day, two-year low-flow (7Q2)
or flows specified in Table 2, as appropriate. Ifbase flow-information
is not available to estimate the 7Q2, then a value of0.l ft'/s is usually
assumed for perennial streams, and a valug of 0.0 ft3/s is used for
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int€rmittent streams. For perennial streams, 7Q2 flows may also be
estimated using a prcportional watershed approach or similar
technique. Tenth percentile stream flows may be used to develop
seasonal permit limits if measured flow data is readily available'

r For renewal applications, th€ wastewat€r flow used in the model is the

existing permitted average flow or flows ofthe 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.

r 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'
Altemative critical temperatures can be used ifjustifiable based on
analysis of measured temperatures Ninetieth percentile monthly
temperatures are considered appropriate for the developrnent of
seasonal permit limits.

Background woler 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 tc
approximately 80o4 saturation at the model temperature. Altematively,
other values may be used based on analysis of measured data'

Tidal Water Bodies, Ponds, and Lakes

Tiilal 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 b€st
professional judgement. Near-field dilution models may be used to
provide supplementary information'

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

Lakes ond reservaris. Due to the highly variable nature ofpotential
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 staffcomprises 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

followins factors are considered in the review ofthese discharges:



Water Bodies with a Dissolved Oxygen lmpairment

r the size and quality ofthe proposed discharge

r its proximity to other dischargers

o the location ofthe 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)

r suitability of analyzing the discharge using a predictiye 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 lahes and resemoirs. 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 ofthe normal pool elevation ofthe reservoir. However,
other suitable models may also be used. lf 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 ofthe
impoundment is evaluated. Discharges into small coves may be modeled
using a CSTR model or other suitable technique.

More comprehensive approaches to setting wat€r-quality-based effluent
limits (WQBELs) are necessary when impacts from point source
dischargers and/or nonpoint sources have caused violations ofthe 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 ofpoint source waste
loading on dissolved oxygen concentrations. TMDLs 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 ofthe 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 $307.5. This chapter
provides additional guidance for antidegradation implementation. The
antidegradation policy affords three tiers of protection to the water in the
state.

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

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

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

General Applicabi l i ty
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 (l) 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 ar€ 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 I 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 I ofthe antidegradation policy'

antl all pollution that could cause an impairment of existing uses is
included in the evaluation.

Existing uses and criteria lbr unclassified waters are established as
discussed in the section in this document entitled "Assessment and
Review ofUses" on page 4- Applicable uses, and the numerical and

narrative criteria needed to support those uses, are established in 30 TAC

$307. Uses that may be applicable to individual water bodies include:

. aquatic life categories

. contact and noncontact recreation
o sustainable and incidental fisheries
o public drinking water supply
o aquifer protection
. oy$er walers.

Additional uses may be applicable such as:

. navigation
r agricultural water supply
. industrial water supply
. seagrass propagatlon
o wetland water quality functions.

Numerical criteria may be applicable to individual water bodies for:

o dissolved oxygen
o total dissolved solids (TDS)
o sulfate
o chloride
.pH
. temperalure
r bacterial indicatorsof recreational suitability
. toxic pollutants to protect aquatic life and human health.

Nanative criteria may be applicable to individual water bodies for:

r radioactivematerials
. nutrients(phosphorus,nitrogen)
. temDerature
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. saltntly
o dissolved oxygen necessary to protect aquatic life
r habitat necessary to protect aquatic life
. aquatic recreation
o toxic pollutants to protect aquatic life, human health, tenestrial

wildlife, livestock, and domestic animals.

Narrative criteria may also apply for aesthetic parameters such as:

. taste and odor
o suspended solids
r lurbid iry
r foam and froth
o oil and grease.

The review ofwater 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 5l .

Protecting lmpaired 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 botfi relers to the area of a water body that does not meet
water quality standards and is listed in the cunent 303(d) List.

Listed pollut nt 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 concem
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(l) the discharge is directly to a listed water body, or
(2) the discharge is in close enough proximity to potentially impact the
Iisted area.
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General Provisions

Permits for discharses to listed water bodies will not allow:

o an increase in the loading ofa listed pollutant that will cause or
contribut€ to the violation of water quality standards

r other conditions that will cause or contribute to the violation ofwater
quality standards.

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

Permit applications are revicwed by the TNRCC to identifu discharges
into the watersheds of listed sesments.

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.5

Applicability to Specific Parameters

Substances lhal deplete instream dissolved orygen: Effluent limits will
be established to avoid an increase in BOD loading (carbonaceous or
nitrogenous) unless it is demonstraled that (l) water quality standards for
dissolved oxygen will be attained in the area affccted 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 ofdissolved oxygen impacts are
conducted as discussed in the chapter in this document entilled "Modeling
Dissolved Oxygen" (see Page l7).

Toxic pollutdnts: Effluent limits will be established to avoid an increase
in the permitted loading ofa listed toxic pollutant unless (l) 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 oollutants.

5 This provision has not been approved by the EPA. According to the November ?2' ?002,
EPA letter approving this document, EPA will require permit limits ifthe listed pollutanl is
present in the effluent.



However, no increase in loading will be allowed (l) for toxic pollutants
listed for drinking water concems; (2) for toxic pollutants that accumulate
in bottom sediments, fish tissue, or deep layers ofwater (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 ofthis 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.

Bucleria: Effluent limits are established to avoid an increase in permitted
loading unless (l) it can be demonstratsd 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 Iisted 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.o
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 fo Lisfed Water Bodies

Requirements for discharges to listed water bodies apply to:

o discharges that are directly to a listed water body
o discharges to adjacent watgr bodies that are within a reasonable

distance ofand may affect a listed water body.

Application procedures, requirements for effluent screening by permittees,
and review ofthe 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.

Ifa 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

6 This provision has not been approved by the EPA. According 1o the N ovember 22,2002,
EPA letter approving this document, EPA will require permit limits if the listed pollutant is
present in the efTluent.



significant amounts in the effluent ofa 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.T

During review of permit applications, the TNRCC identifies discharges to

listed water bodi€s and summarizes the listing in the modeling memo.
For discharges that potentially increase the loading of a Iisted 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 €valuating storm water discharges is contained in the
section of this document entitled "Antidegradation Review ofStorm
Water Permits" on page 129.

Interim compliance periods and temporary variances will not allow an
increase in loading ofa 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 demonstraled 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 ofthe TNRCC may focus on watersheds of

listed water bodies where such programs can potentially reduce the
loading of listed pollutants.

7 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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Additional pretrealment requirements may be considered for discharges
from publicly owned treatrnent works (POTWs) to listed water bodies
where industrial users of thc wastewater system contribute listed
pollutants.

Examples of Permitting to Listed Water Bodies

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

An increase in discharge flow is proposed, and the discharge contains
significant concentrations of a listed pollutant (for example, a listed
toxic pollulant 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 ofthe listed pollutant by reducing its
concentration.

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 provisicn 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 greatsr than 1,000 or by an
advisory lor fish consumption.

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" tlre pollutant
of concem, so that it does not add more ofthe listed pollutant to the
discharge effluent or cause other conditions that conbibute to the
violation of water quality standards.

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

At some sites, water quality models mighl predict that an additional
discharge ofBOD from a highly treated effluent would have no
adverse efiect on instream dissolved oxygen. This additional load
could be allowed ifthe model reasonably predicts that existing
conditions ofdissolved oxygen in the water body will not be adversely
affected.
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Tier 2-Protecting HighQuality Waters

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 ofthe antidegradation
policy generally applies to water bodies that have existing, designated, or
presumetl uses of contact recreation and intermediate' high, or exceptional
aquatic life waters. (Not€ that Tier I ofthe 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 ofthe antidegradation policy'

For Tier 2 reviews, the parameters ofconcern for individual water bodies

may include:

r dissolved oxygen
r TDS
o sulfate
e chloride
.pH
. Iemperarure
o toxic pollutants
o bacterial indicators of recreational suitability
r radioactivematerials
. nutrients (phosphorus, nitrogen)
. taste and odof
e suspended solids
r turbidity
o foam and froth
o oil and grease
r any other constituents that could lower water quality.

Conditions that are usually not subject to an antidegradation review under

Tier 2 include the following:

r 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

r 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 th€

Water Quality Management Plan (WQMP), or

Applicability
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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

A Dew or increased discharge authorized by a temporary or emergency
order

New data on effluent composition indicates that a pollutant that was
either ( l) 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 ofa proposed discharge is compared to baseline water quality
conditions in order to assess the potential for degradation ofwater quality.
The applicable date for establishing baseline water quality conditions is
November 28, 1975, in accordance with 40 CFR Part l3 I (EPA standards
regulation). Baseline conditions are estimated from existing conditions, as
indicated by the latest edition ofthe Texas Surface Water Quality
lnventory or other available information, unless there is information
indicating that degradation in ambient water quality has occured 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 5l .

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 iniiial screening of existing and new discharges.

Existing discharges. Increases in permitted loading of less than 100/o over
the loading allowed by the existing discharge permit are usually not
considered to constitute potential degradation if (l) the increase will attain
all water quality standards, (2) the aquatic ecosystem in the area is not
unusually sensitive 10 the pollutant of concem, and (3) the discharge is not
relatively large.
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The cumulative effect of repeated small increases in successive pcrmit

actions or from multiple discharges may require additional screening
evaluation, even though the current permit application may be for a less

than l0% increase in loading for any constituents of concem'

New discharyes.Increases in loading that use less than l0% of the

existing assimilative capacity ofthe water body at the edge ofthe 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

pollutani 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:

Yo chonge =
100 [cP cA]

cc

the percent change to the assimilative capacity

the predicted concentration at the edge ofthe
mixing zone

the ambient concentration at the edg€ ofthe
mixing zone

the numerical criterion for lhe constituent of
concern

where: ok change:

This screening procedure is not applicable to dissolved oxygen or pH'

Predicted coniCntrations at the edge of the mixing zone are calculated at

applicable critical conditions using estimated effl uent concentrations,
which are based on available information, categorical Iimits, or other

information. See the subsection of this document entitl€d "Procedure for

Developing Permit Limits" on page 67 for more information on how the

ambient concentration at the edge ofthe mixing zone is determined'

Additional scrcenlhg. Ifneeded, additional screening is conducted to

assess the potential for degradation' Ifproposed 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 Degradafion ls Unlikely to Occur

The following examples are usually not considered to constitute
tlegradation except where site-specific biological' chemical, or physical



conditions in a water body create additional sensitivity or concernr or
where background concentrations are adversely elevated:

o Increased TSS loading-if effluent concentrations are maintained at
20 mg/L or less

o Increased temperature loading-if the "end-of-pipe" temperatures are
not expected to be significantly higher than applicable instream
temperature criteria

o Increased loading of recreational indicator bacteria-ifthe applicable
instream criteria are maintained in the effluent at the "end-of-pipe" or
the effluent is disinfected

. 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 ifthe potentially affected
aquatic organisms are not unusually sensitive to changes in dissolved
oxygen

r Increased loading ofconstituents that affect pH-ifthe instream
criteria for pH in the nearest downstream segment are attained in the
effluent at th€ "end-of-pipe"

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

r Increased loading oftotal 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.

o Increased loading oftoxic 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 I,000)

' not a potential cause ofconcem to a public drinking water supply

' not discharged in an area where there are aquatic organisms of
unusual sensitivity to the specific toxicant of concem.



Examples Where Degradation ls 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 ofthe 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:

r Increased loading of oxygen-demanding substances that is projected to
decrease dissolved oxygen by more than 0.5 mgl|- 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

o Increased loading of bioaccumulative pollutants (that is' the
bioconcentration factor is greater than | ,000) that use more than l0%o
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
orsanism

Increased loading ofphosphorus and/or nitrogen into a reservoir that

supplies public drinking wateq if the loading would result in
significant elevations in algae or potentially detrimental aquatic
vegetation over a substantial area

A new discharge that is made directly into a tidal wetland or estuary
and that would be exp€cted to detrimentally affect €mergent or
submerged vegetation over a substantial area

Increased loading ofTSS 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:

o Any additional information about the nature of the discharge and the
receiving waters that could affect the evaluation of whether
degradation is expected



An analysis of altematives to the proposed discharge that could
eliminate or reduce the anticipated degradation, and an assessment of
cost and feasibility for reasonable altematives

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
' lmproved community tax base
' Housing
' Corection ofan environmental or public heallh problem.

Agency Review of Degradation

When degradation is anticipated, the 
-fNRCC reviews the preliminary

determination of potential degradation, the evaluation of alternatives, and
economic and social justification. The TNRCC then determines vr'hether a
lowering ofwater quality is expected from the proposed discharge. If it is,
the TNRCC then detetmines 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 reler 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 (ONRWs) are defined in 30 TAC

$307.5(bX3) 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 $307.5(bX3), 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 $307.5. Any designation
ofan ONRW should include a geographic description ofthe ONRW and
ofthe applicable watershed to which the restrictions on increased loadings
apply. Currently there are no designated ONRWs in Texas.
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Watershed Protection Ru les

Additional protection of specific, sensitive watersheds is provided by

requirements for wastewater discharge permits in 30 TAC $31l '

Requirements for diseharges in specified watersheds can include
phoiphorus limits, advanced treatment of CBOD and ammonia-n itrogen'

and prohibitions of discharge except by irrigation. Water bodies and their

adiacent watersheds that are addressed in 30 TAC $31 I include:

Water Body/Watershed

Lake Travis

Lake Austin

Inks Lake

Lake Buchanan

Clear Lake

Lake Houston

Colorado River Below Town Lake

Onion Creek

Lake Lyndon B. Johnson

Marble Falls Lake

Lake worth

Eagle Mountain Reservoir

Bridg€part Reservoir

Cedar Creek Reservoir

Lake Arlington

Benbrcok Lake

Richland-Chambels Reservoir

Segment Number

1404

t403

t40'7

1408

2425

1002

1428

t427

1406

l40J

0807

0809

0 8 1 I

0 8 1 8

082 8

0830

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)
conceming 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

:Ol(d)list, ttris fact is noted in the permit's fact sheet, statement of

basis/technical summary, or other publicly available information



When the proposed permit affects receiving waters whose quality is
exceptional, high, or intermediate, the public notice also indicates whelher
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 ofthe 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 ofexisting uses and criteria,
anticipat€d impacts ofthe discharge, baseline conditions, the necessity of
the discharge for important economic or social development ifdegradation
ofwater quality is expected under Tier 2, and any olher applicable aspects
of the antidegradation policy.
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Mixing Zones and Gritical 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:

o 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)

r industrial permits (excepting discharges that consist entirely ofstorm
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 $290.

Mixing Zones and ZlDs for Aquatic Life Protection
Mixing zone size and shape may be varied in individual permits to
account for differences in:

o stream flow
. bay, estuary, and reservoir morphometry
o effluent flow
o $ream geometry
r ecological sensitivity at the discharge site
r zone ofpassage concems
. dischargestructures.

ZIDs are specified for different receiving water types in 30 TAC
$307.8(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 strcoms. No mixing zone is assigned to discharges to
intermittent streams or to intermittent streams with perennial pools.
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Perennial slteams 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.

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

Lakes and resemolrs 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 ofdischarge.
The typical mixing zone radius is no greater than 100 feet but does not
exceed one-halfthe width of the receiving wat€r at the discharge point.

ZIDs 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 riverr. 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 ofthe receiving water at the
discharge point.

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

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

Critical Conditions for Aquatic Life Protection

Effluent concenhation 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 ofthis document entitled
"Dilution Series, Dilution Water, and 'Iype of WET Test" on page 108).

Intemifient streamr'. 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 ofdischarge, and no dilution is assumed (1hat is, the critical dilution
is 1007o).

Perennial sbeams 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 7Q?. In
addition, acute toxic criteria apply at the edge ofthe ZID in the perennial
water body using the effluent dilution that occurs at the I Q2. which is
estimated as 25% ofthe 7Q2. The following equations are used to
calculate the effluent dilutions:

o/o efJluent @ edge of MZ = =-t ^= . rOO"r"
Q, ' 7Q2

Yo efiluent @ edge of ZID = "  100%
O- + 0.25('7 O2\

where: Q, : effluent flow

For more information about what e{fluent flow is used in these equations,
see the section of this document entitled "Deriving Permit Limits for
Aquatic 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, resemoirs, 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,

Qt
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R.C.Y. Koh, J. Imberger, N.H. Brooks, 1979. Mixing in Inland and
Coastal Waters. ChaDter 9: Turbulent Jets and Plumes, p. 328):

2 . 8 ,  D  "  ( i , 1 4 ) 1 / 2  . . , ^ ^ " ,
"/o eJJtuenl

where: pipe diameter (ff) that conesponds to effluent flow
(based on Manning's equation, but not less than 3 ft)

radius (ft) of mixingmne ot ZIDR =

Model results and empirical data indicate that the following initial
assumptions are appropriate for discharges of less than or equal to l0 MGD:

o The percentage ofeffluent atthe edge of the mixing zone is l5%for

lakes and 8% for bays, estuaries, and wide tidal rivers.

. The percentage of€ffluent at the edge ofthe ZID is 60Vo 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
leet (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 ZlD. The estimated effluent concentration at the edge ofthe mixing
zone is also used as the primary concentration for chronic whole effluent
toxicity testing.

Nanow tidal rivers. Critical conditions at mixing zone boundaries for
discharges into nanow tidal rivers (< 400 feet across) are calculated as for
perennial streams and rivers ifupstream 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 ofsite-specific data such as dispersion dye studies or nearby
flow measurements, minimum critical dilutions of 8olo effluent at the edge

ofthe mixing zone and 30% effluent at the edge ofthe 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 ofprotection given to bays, estuaries, and wide tidal
rivers.

Ifupstream 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-halfthe width ofthe narrow tidal river at
the discharge point, and the critical dilutions are greater than 8% at the edge of
the mixing zone and geater than 30% at the edge of the ZID. TNRCC staff
may also consider tracer analyses, empirical data, or other models to
determine sile-specific instream dilution in nanow tidal rivers.

Iletlands. 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 ofdischarge, and no dilution
is assumed (that is, the critical dilution is I0tr/o).

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

$307, 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:

r numerical criteria for dissolved oxygen
o numerical criteria for temperature and pH
r numerical criteria for feoal coliform or other bacteriological indicators
e numerical criteria to protect aquatic life from acute toxicity (apply at

and above Y4 of the 7Q2)
r numerical criteria to protect aquatic life from chronic toxicity
. requirements lo preclude chronic toxicity in whole effluent toxicity

testing.

For purposes of water quality regulation, the 7Q2 is calculated from
approximately 30 years offlow data at USGS gages. A shorter period of
record is used ifthe longer period of record is unavailable or inappropriate.
If a major, permanent hydrologic alteration has occured, such as upstream
reservoir construction, then only the flows recorded after the alteration are
used in the 7Q2 calculation.



Gage data is also examined for trends, and the period ofrecord may be
adjusted if a trend is identified. Appendix B of the TSWQS lists 7Q2s for

designatetl stream segments, but the TSWQS also allow the 7Q2 to be

recalculated to incorporate new flow data.

If less than five years ofcontinuous 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:

l. Determine the minimum seven-day average flow for each year ofdata'

2. Rank the minimum seven-day average flows from lowest to highest.

3. Calculate th€ recurrence interval for each minimum seven-day average
flow. IfN is the total number ofyears offlow data, then the recurrence
interval is [N+ 1)/rank.

4. The 7Q2 is the minimum seven-day average flow with a recurrence
interval of2. lfan even number ofyears is used, interpolate the 7Q2'

In the absence ofUSGS flow data, other sources offlow information may be

used to estimate the 7Q2. These sources include, but are not limited to: self-
reporting dala from upstream dischargers, Surface Waler Quality Monitoring
(SWQM) stations, receiving water assessments (RWAt, intensive surveys,
or Clean Rivers Pmgram (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 offlow data, a drainage area ratio is used to estimate the

7Q2. For this purpose, tlre 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:

702 -
7O2 ,=  

- x \DA ,
I't It

wherc: 7 0 2 .  :

DAo :
?Q2 just above the discharge Point

drainage area above the discharge point

7Q2 ofthe gage

drainage area above the gage
702- =
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Mixing Zones and Critical Conditions
for Human Health Protection

Intemiflenl slrcams, 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. Ifthe effluent reaches
perennial waters or an intermittent stream with perennial pools within
three miles ofthe discharge point, human health criteria apply at those
walers,

Intermittent strcams with perennialpoals. 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 d;lution that occurs at the harmonic mean flow.
The equation under "Perennial streams and rivers" is used to calculate the
human health e{fluent dilution.

Perennial streams md 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 ofthe 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:

o/o eflluent @ edge of HH UZ - --9!-O, * tOOVo

Q6 : 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 ofthis document
entitled "Determining the Flarmonic Mean Flow" on page 47.

Lahes and resemoirs, 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 8olo for discharges of less than or equal to | 0
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 ofthis
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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 ofappropriately
performed effluent dispersion dye studies or effluent mixing models to
vary from these assumptions.

Bays, estuo es, ond 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 l0 MGD. If it is necessary to assign a
smaller human heahh mixing zone radius, this effluent percentage will
increase. These effluent dilutions are based on the horizontal Jet Plume
equation discussed in the section ofthis 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 ofappropriately
performed effluent dispersion dye studies or effluent mixing models to
vary from these assumptions.

Nanow tidal rivers.In nanow 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 ln
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%o eifluent 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
ofprotection given to bays, estuaries, and wide tidal rivers.

If upstream flow data from USCS 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 ofthe river at
the discharge point, and the effluent dilution is greater than 4% at the edge
ofthe human health rnixing 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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lVetlands. 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 linle 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 | 00%).

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 thcn calculating the reciprocal of the resulting
number." Hamonic 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 ofhuman health when instream flows are at or above the
harmonic mean flow.

Many ofthe numerical water quality standards, as established in 30 TAC

$307, do not apply when stream flow is less than the harmonic mean flow.
The following criteria apply at and above the harmonic mean flow:

r Numerical toxic criteria to protect human health
r 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 offlow data at USGS gages. A
shorter period ofrecord 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 ofrecord may be
adjusted if a trend is identified. Harmonic mean flows for designated
stream segments are listed in Appendix B of the TSWQS, but tle 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:

where: HM = hlrrflontc mean flow

P, : nonzero flow

,rr'r : total number offlow values

No = number ofzero flow values

In order to calculate water-quality-based effluent Iimits (WQBELs) lbr
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 ofharmonic
mean flow, the second term in the hamonic mean equation is an
adjustm€nt 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 llow:

[r,-"" . t'
l r  1 l

HM =1"^ o,l .1". ,41
L i l t  

-  No l  L  N 'J

HM
H M , =  E ' D A ,

"  DA"

where: HMo = trutn,on' 
" 

mean flow just above the discharge point

DAo : drainage area above the discharge point

HMr: harmonic mean flow ofthe gage

DA, : drainage area above the gage
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Diffusers

Diffusers installed at the end ofdischarge 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 ofeffluent and receiving water densities. The
highest effluent percentages at the edge ofthe mixing zone and ZID are
used to determine WQBELs for the protection of aquatic life. The highest
effluent percentage at the edge ofthe human health mixing zone is us€d to
determine WQBEI-s 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 S307.6:

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 ZlD.

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.

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.

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

Permits for discharges into intermiftent streams are designed to protect
against acute toxicity at the point ofdischarge. Permits for discharges
within three miles ofperennial 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 prctect 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 $307'6(c))
areexpressedforfreshwateracute,freshwaterchronic,marinewateracute,
and marine water chronic conditions. The numerical criteria for the
protection ofhuman 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

"ut"gori"t 
ofhuman health crileria given in the standards are (l) 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 tlpes 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:

. domestic facilities requesting a permitted average flow equal to or
greater than I million gallons per day (MGD) and/or with an approved
pretIeatment Program

r domestic facilities requesting a permitted average flow less than

I 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

o industrialfacilities.

Deriving Permit Limits forAquatic Life Protection

General Approach

In order to determine the effluent concentfation of a toxic pcllutant

necessary to protect insbeam water quality criteria, TNRCC staff use the

general approach found in the EPA publication enritled Technical Support

bo"umriilo, l\ater Quality-based Toxics Control, EPA/505/2-90-001'

o TNRCC staffapply acute criteria for discharges into intermittent
streams with no significant aquatic life use and assume a critical low-

flow of 0.0 fC/s.

r Discharges into intermittent streams that flow into perennial waters
within a moderate distance downstream (normally 3 miles) are

analvzed using acule and chronic criteria and the critical low-flow of
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Water Quality Parameters That Affect Aquatic Life Criteria

the perennial waters to determine whether more stringent requirements
are needed to protect those perennial waters.

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.

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

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

r hardness
.pH
r chloride
r total suspended solids (TSS).

Fifteenth percentile ( l5'h) values of segment hardness, pH, and TSS data
are considered critical conditions (see Table 5 in Appendix C ofthis
document). Basin values are used when there is insufficient segment data.

The fiftieth (50'h) percentile value ofsegment chloride data is used to
implement th€ freshwater silver standard for aquatic Iife protection (se€
Table 5). Basin values are used when there is insufficient segment data.

TNRCC staffusually obtain this information from Table 5 but may also
use information in the TNRCC's Surface Water Quality Monitoring
(SWQM) database. The permittee may also supply site-specific data. The
procedures to collect site-specific data for hardness, pH, chloride, TSS,
and partition coefficients are outlined in the section ofthis document
entitled "Collecting Site-Specific Data" on page 73.

The numerical standards for toxic pollutants apply to total recoverable
concentrations, except for designated metals. For these metals, the
numerical standards apply to dissolved concentrations. Saltwater and
freshwater metals criteria listed in Table I of the TSWQS were derived by
multiplying the current standard by the appropriate listed conversion
factor to obtain a percent dissolved standard. The resultant value is the
percent dissolved metal in the tests used by EPA to derive the criteria.
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In order to determine instream compliance with the numerical standards
fotdissolvedconcentrations'TNRCCstaffusepartitioncoefficientsbased
on the information shown in Table 7 (in Appendix C ofthis document)

and/or on site-specific data. The use of partition coefficients determines

how much metal is dissolved in the receiving water' Guidelines for

developing a site-specific partition coefficient are given in the section of

this document entitled "Collecting Site-Specific Data" on page 73'

The TNRCC evaluat€s metals not included in Table 7 by assuming the

dissolved concentration equals the total recoverable concentration unless

suflicient additional information and data are presented that justi!' a

different fraction of dissolved metal-

Calc u lati ng Waste Load Al locati on s

The first step in developing water-quality-based effluent limits (WQBELs)

for aquatic life protection is to calculate a waste load allocation from the

acutecr i ter ia(WLAa)andawasteIoadal locat ionfromthechroniccr i ter ia
(WLAc).

o The llMa equals the effluent concentration that will not cause

instream criteria to be exceeded outside the zone of initial dilution
(zlD).

c The IYLAy equals the effluent concentration that will not cause

instream criteria to be exceeded outside the mixing zone (MZ)'

This calculation requires the use of the appropriate effluent fraction as

well as the bioavailable fraction ofthe pollutant' (For more information on

calculating the bioavailable fraction, see the subsection ofthis document

entitled "TSS, Partition Coefficients, and Bioavailable Fractions of

Metals" on page 76.) The proportion ofeffluent at the edge ofthe mixing

zone is used to calculate the WLAc, and the proportion oleffluent at the

edge of the ZID is used 1o calculate the WLAa The following equations

are used to calculate the waste load allocations:

It'LAa = Acute Crilerion
(Bioavailable Fraction)(.E, @ Edge of ZID)

Chronic Crilerion

(Bioavailable Fraction)(E o @ Edge of MQ
WILIc =
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where: IILAa =

WtLAc:

Acute Criterion

Chronic Criterion

Bioavailable Fraction

E,, @ Edge of ZID

E o (@ Edge of MZ

wasie load allocation based on acut,r
criterion

waste load allocation based on chronrc
criterion

aquatic life acute numerical criterion

aquatic li le chronic numerical criterion

lraction ofthe pollutant that is defined to
be available to organisms

proportional eontribution of effluent to
receiving water at the edge ofthe ZID

proportional contribution of effluent to
receiving water at the edge oIthe miring
zone

Qr

Ca I c u lati n g Effl u ent Fractio n s

Unless available information shows otherwise, complete mixing ts
assumed at the edge ofthe mixing zone, allowing the fraction ofelfluent
at this location to be calculated.

Perennial freshwaler slrcams and vers and some narrott tidal rirers,
For discharges to perennial streams and rivers and narrow lidal rivers (that
are < 400 feet across and have upstream flow dala),25Yo of the 7Q2 is
used to calculate the dilution at the edge ofthe ZID. The effluent fraction
(Er) used in each WLA is calculated as follows:

E, (@ Eclgc of MZ = 
,, 

Q'

Lds - 0rl

E, @ Edge of ZID =
[(0.2s)(9J + QEl

where: 9, : effluent flow

Qs: 7Q2 stream flow

Lakes, bays, wide tidal fivers, and some nanow tidal rivers. For
discharges to lakes, bays, wide tidal rivers (- 400 feet across), and narrow
tidal rivers (< 400 feet across) that do not have upstream flow data, the
fraction ofeffluent used in each WLA is the amount of effluent at the edge
af the ZID or mixing zone as predicted by empirical models. A more
complete discussion of the mixing assumptions and exceptions and
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corresponding effluent fractions is provided in the chapter of this

document entitled, "Mixing Zones and Critical Conditions" on page 39'

ElJluentllow. The effluent flow that is used for dilution calculations is

determined on a case-by-case basis' In general, however:

o Domestic wastewater discharge assessments are based upon the final
average permitted flow'

r Industrial wastewater discharge assessments are based upon the

highest monthly average discharge ofthe preceding two-year period'

Other flows may be used if the highest monthly average dischargc
does not reflect normal operating conditions. The effluent flow used to
calculate the WLA is also used to calculat€ the final mass limits'

Calculating the Long-Term Average

Once the WLAa and the WLAc are calculated, the TNRCC d€termines the

long-term average (LTAa and LTAc) ofthe treatment syslem performance

that is necessary to meet the respective WLA with a given probability' The

TNRCC bases its calculation on a lognormal probability distribution that

is known to describe treatment system performance' Figure 2 shows the
general shape ofa lognormal probability distribution' The LTAa and the
LTAc are calculated with equations that describe this function' See the

Technical Support Document for Water Quali4t-based Toxics Control,
EPA/505/2-90-001, for more information.

Figure 2. Probability Distribution that Describes Treatment
System Perfotmance
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The final equations used to calculate the LTAa and the LTAc'are:

LTAa = 0-32 WLAa

LTAa = 0.5'73 IYLAa

LTAc : 0.61 WLAc

LTAc:0;170 WLAc

(99% probability)

(90% probability)

(99% probability)

(90% probability)

While the derivation ofthese equations is quite complex (see Figure 3 on
page 58), the important thing to recognize is that the equations are driven
by the values that are assumed for n (averaging period), CV (coefficient of
variation), and Z (probability distribution factor). The values that TNRCC
assumes for these variables are:

I
(?-day average, for chronic criteria)
(24-hour average, for acute criteria)

(9trlo probability for discharges to freshwater streams,
rivers, and narrow tidal rivers with upstream flow data)

(99% probability for discharges to lakes, reservoirs,
bays, estuaries, wide tidal rivers, and narrow tidal
rivers without uDstream flow data)

z: | .282

cv = 0.6

Calculating Daily Average and Daily Maximum Permit Limits

The calculated values ofLTAa and LTAc are compared. The smaller LTA
is limiting and is used to calculate the daily average and daily maximum
concentration limits (DLY AVG and DLY MAX, respectively) using the
following equations:

DLY AYG:1 .47  LTA h=12 \

DLY MAX: 3 .l I LTA (n = 1)

These equations are driven by the values for Z (2.326), CV (0.6), and n,
where n is now the number of sample events per month. For the daily
average concentration limit, the TNRCC assumes n = 12 for consistency,
even ifthe sampling frequency defined in the permit is not 3 per week' For
the daily maximum concentration limit, the TNRCC uses n: l. See
Figure 4 on page 59 for detailed derivations of these equations.

Once the daily average and daily maximum conc€ntration limits are
determined, a mass limit is calculated using the same effluent flow used to
calculate the WLA.
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LTA=exp(u ,+0 .5s"2)
u"= ln (WLA)-Zs"

s " ' = I n [ + ( C v ? n ) ]

Acute Criteria

s"'? = ln [l + (0.6?i l)] = 0 307

s" = 0.555

For z = 2.326 {99% probabil itv)i For Z = 1.282 (90% probabil itY):

u" = tn(WLAa) - (2.326X0.555) u"= ln(WLAa) - (1 282X0'555)

u" = ln(wl-Aa) - 1.291 u" = ln(WLAa) - 0.712

LTAa = exp[(ln(WlAa) - 1.291 + 0.5(0'307)] LTAa = exp[(ln(wl-Aa) '0'712 + 0 5(0 307)]

LTAa = exp0n(WlAa) -l. l37l LTAa = explln(Wl-Aa) - 0 5581

LTAa = wlAa/erIr LTAa = WLAa/eo55.

LTAa = 0,32 x WLAa LTA9 = 0.5?3 x WLAa

Chronic Criteria

s.? = ln [l + (0 6'2l7)] = 0.0s0

\ = 0.224

For z = 2.326 (99% probabilitv): For z = I 282 (90% Drobabilitv):

u" = fn(WLAc) - (2.326)(0.224) u, = In(wLAc) - (1 282)(0'224)

u" = ln(WLAc) - 0-521 u" = ln(WLAc) - 0 287

LTAC = exp[(ln(wl-Ac) - 0.521 + 0 5(0 050)] LTA€ = exp[(ln(wlAc) - 0'287 + 0 5(0 050)]

LTAc = exp n(WlAc) -0.4961 LTAc = exp[ln(wlAc) - 0'262)

LTAc = WlAc/eoie6 LTAc = WLAc/e016'1

LTAC = 0,61 x WLAC LTAC = 0,7?0 x WLAC

Figure 3. Derivatlon of Equatlons Used to Calculate the Long-Term Average



LIMIT:exp(u,+Zs,)
u"= ln(LTA)-0.5s,?
s. ' : In [  + (CV' /n) ]

Daily Average

s,? = ln [l + (0,6'?l12)] : 0.030

s"  = 0.173
u" : ln(LTA) - (0.s)(0.030)

u. :  In(LTA) -  0 .015

DLY AVC : exp[(ln(LTA) - 0.015 + (2.326X0.173)]

DLY AVG : exp[n(LTA) + 0.387]

DLY AVG : LTA ' eo'"'

DLY AVG = 1.47 x L-rA

Daily Maximum

s"'?: ln [l + (0.6'?ll)]:0.307

s" = 0.555
u" - In(LrA) - (0.s)(0.307)

u,: ln(LTA) - 0.1s4

DLY MAX = exp[(ln(LTA) - 0.154 + (2.326X0.555)]

DLY MAX = expln(LTA) + l.l37l

DLY MAI( : LTA x er rr7

DLY MAX = 3,I I xLTA

Figure 4. Derivation of Equations Used to Calculate Daily Average and Daily Maximum
Concentration Limits



Deriving Permit Limits for Human Health Protection

General Approach

In order to calculate 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'
March 1991.

The human health criteria in Table 3 of the TSWQS apply to all water
bodies with (l) a designation or use as a public drinking water supply
and/or (2) sustainable fisheries, including:

' all designated segments

' perennial streams with a stream order ofthree or greater

' lakes having a volume equal to or greater than 150 acre-feet and/or
a surface area equal to or greater than 50 acres

' all bays. estuaries, and tidal rivers

' permanently inundated wetlands

' any other waters that potentially have sufficient fish production or
fishing activity to create significant long-term (sustainable) human
consumption of fish.

Human health criteria are applied to any discharge located within three
miles upstream ofthe types of water bodies listed above.

Waters with an aquatic life use but no sustainable fishery are
considered to have an incidental fishery. Numerical criteria applicable
to waters with incidental fisheries are ten times higher than for
sustainable fisheries because the consumption rates assumed in the
TSWQS for incidental fisheries are ten times lower lhan those for
sustainable fisheries. This level ofhuman health protection applies to
discharges directly to or within three miles upstream of waters with an
incidental fishery.

Specific human health criteria are applied as long-term average
exposure criteria designed to protect populations over a lifetime (70
years).
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Calculating the Waste Load Allocation

The first step in developing water-quality-based eftluent limits (WQBELs)
for human health protection is io calculate a waste load allocation
(WLAh). The WLAh equals the effluent concentration that will not cause
criteria to be exceeded outside the human health mixing zone. This
calculation requires the use of the appropriate effluent fraction as well as
the bioavailable fraction of the pollutant. (For more information on
calculating the bioavailable fraction, see the subsection ofthis document
entitled "TSS, Partition Coefficients, and Bioavailable Fractions of
Metals" on page 76.) The proportion of eflluent at the edge ofthe human
health mixing zone is used to calculate the WLAh. The following equation
is used to calculate the waste load allocation:

WLAb =
HH Criterion

(Bioavailable Fraction)(E, @ Edge of HH MQ

HH Criterion = appropriate human heahh numerical
criterion

Bioavailable Fraction : fraction oflhe pollutant that is defined to
be available to organisms

Er@ Edge ofHH MZ = proportional contribution ofeffluent to
receiving water at the edge ofthe human
health mixins zone

Calculating the Effluent Fraction

Unless available information shows otherwise, complete mixing is
assumed at the edge of the mixing zone, allowing the fraction ofeffluent
at this location to be calculated.

Perennial freshwater slreflms ond rivers, intermitlenl strcams with
percnnial pools, and some nanow tidal rivers. For discharges to
perennial freshwater streams and rivers, intermittent stream with perennial
pools, and narrow tidal rivers (that are < 400 feet across and have
upstream flow data), the proportion of effluent used in WLAh is
calculated as follows:

E, @ Edge of HH MZ =
[Qnv , Qi

0r : em[ent flow

Qr" : harmonic mean stream flow

Qr

where:
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TNRCC staffuse data from the nearest stream gaging station or available

site-specific information to determine the harmonic mean flow'

Lakes, bais, wide tidal rivers, and some natrow tidal fivers' For
discharges to lakes, bays, wide tidal rivers (2 400 feet across), and nanow
tidal rivers (< 400 feet across) that do not have upstream flow data, the

fraction ofeffluent used in the WLAh is the amount ofef{luent at the edge
of the human health mixing zone as predicted by empirical models A
discussion ofthe mixing assumptions and exceptions and corresponding
e{fluent fractions is given in the chapter of this document entitled "l!{ixing
Zones and Critical Conditions" on page 39.

Ellluent flow. The effluent flow that is used for dilution calculations is

determined on a case-by-case basis. In general, however:

o Domestic wastewater discharge assessments are based upon the final
average permitted flow.

o Industrial wastewater discharge assessments are based upon the
average of monthly average flow values over the preceding two-year
period.

Calculating the Long-Term Average and Permit Limits

The WLAh is considered to be an annual average (n = 365 days). The
long-term average (LTAh), daily average concentration (DLY AVG)' and
daily maximum concentration (DLY MAX) are calculated at 99o%
probability (Z = 2.326) using the same process that was used for the
aquatic life calculations (see Figure 3 on page 58 and Figure 4 on page

59)- The final equations are as follows:

LTAh : 0930 WL4h

DLY AI/G: 1.47 LTAb

DLY MAX: 3.II LTAb

Establishing Permit Limits for
Toxic Pollutants without Criteria

(n :36s)

( n = 1 )

In some instances, potentially toxic materials for which no specific
numerical criteria have been developed are used in a treatment process or
are present in an effluent. Where necessary, permit limits are developed
for these materials using available toxicity data and the method described
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in this section. For substances without standards that are reported in the
permit application, TNRCC staff screen the reported value against the
agency-specified minimum analytical level (MAL). Parameters less than
the MAL are screened out with no further action necessary. Numerical
criteria and permit limits are developed, if appropriate, for parameters
exceeding tlre MAL. For substances that commonly occur naturally at
concentralions above the MAL, altemative screening criteria are used.

Aquatic Life Criteria

TNRCC develops permits that protect against acute and chronic toxicity
(as approprrate) in receiving waters at and above critical conditions.
Critical conditions in receiving waters are established using methods
discussed in the chapter of this document entitled "Mixing Zones and
Critical Conditions" on page 39. As stated in 30 TAC $307.6(c)(7), water
quality criteria for the protection of aquatic life are established using the
methods described in this subsection.

Specific numerical criteria are calculated using the method outlined in
Guidelines for Deriving Water Quality Criteria for the Protection of
Aquatic Life and lts Uses (45 FR 79341-79347 November 28, 1980) and
Summary of Revisions to "Guidelines for Deriving Numerical Nalional
Water Quality Criteria for the Protection of Aquatic Organisms and Their
Uses" (50 FR 30792-30793, July 29, 1985) if toxicity data requirements
outlined in those documents are met.

Acute citeria.lfthe data requirements in the documents cited above are
not met, acute water quality criteria are calculated as follows:

ACUTE CNTERIA = (LC50 of most sensitive species)(0.3)

where: ZC50 = the concenhation ofa toxicant that is lethal (fatal) to
50o/o ofthe organisms tested in a specified tirne period

Chronic criteri* The derivation ofchronic water quality criteria for the
protection ofaquatic life depends on the persistence and bioaccumulative
capacity ofthe material. A pollutant's potential to bioaccumulate can be
expressed by any ofthe following:

r the bioaccumulation factor (BAF)
o the bioconcentration factor (BCF)
. the octanol-water partition coellicient (Kow).
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The BAF and the BCF measure the concentration of a substance in a

living organism relative to the concentration ofthe substance in the

surrounding medium.

The BAF accounts for substance intake from both food and the
surrounding medium, while the BCF accounts for intake from the

surrounding medium only. The Kow estimates the tendency of a substance

to partition from wat€r to organic media, such as lipids present in living

organisms. The Kow can be used in place ofthe BCF or BAF when

limited experimental data are available.

For the purposes of this section, the TNRCC will use the following criteria
to determine whether a chemical is persistent or bioaccumulative:

o A chemical is persistenl if it has a soil, sediment, or water half{ife of
four days or greater. It is Itiglr ly persistent if it has a soil' sediment, or
water half-life of six months or greater.

o A chemical is bioaccumulative if its bioaccumulation factor (BAF) or

bioconcentration factor (BCF) is 1,000 or greater.ltis highly
hioaccumulative if either its BAF or BCF is 5,000 or greater.

The following methods for deriving chronic criteria are consistent with 30

rAC $307.6(c)(7).

NoNPERSISTf, NT TOXIC COMPOUNDS:

CHRONIC CRITERU = (LC50 of most sensitive species)(0.1)

PERSISTf, NT TOXIC COMPOUNDS:

CHRONIC CRITERU = (LC50 of most sensitive specres)(0.05)

BIOACCUMUI-ATIVE TOXIC COMPOUNDS:

CHRONIC CRITERU = (LC50 of most sensitive 'rpecies)(0.01)

Toxicity data used in these equations should be derived from tests using
the most sensitive species. LC50s are selected that have appropriate end
points (mortality), appropriate duration (96 hours for vertebrates and 48

hours for invertebrates), and appropriate species (freshwater or saltwater)'
Toxicity tests using aquatic plants are not considered at this time. There
may be instances when toxicity data are only available for species not
representative ofthe receiving waters, test durations are varied, or other
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circumstances exist that may require a method that differs from the one
described in this section.

If acute or chronic criteria need to be derived for biocides, other water
treatment chemicals, or other constitu€nts present in the effluent for which
water quality standards are not established, the methods just described are
used. The following information is typically needed to determine these
criteria:

o product information sheet
r material saiety data sheet (MSDS) if available
r product toxicity data
r permitted discharge volume
r expected concentration ofproduct in effluent
r discharge location.

Human Health Criteria

Water quality criteria for human health protection are derived as stated in
30 TAC $307.6(d)(8) and (9).

r For known or suspected carcinogens, a cancer risk of l0-5 (1 in
100,000) is applied to the most recent numerical criteria adopted by
EPA and pubfished in rhe Federal Register.

o For toxic materials not defined as carcinogens, the most recent
numerical criteria adopted by EPA and published in lhe Federal
Re gister are applicable.

o In bcth cases, if a maximum contaminant levet (MCL) applies and is
less than the resulting criterion, then dre MCL applies to public
drinking water supplies as stated in 30 TAC $307.6(dx3xc).

r Numerical criteria for pollutants that bioconcentrate are derived in
accordance with the general procedures in the EPA guidance
document entitled Assessment and Control of Bioconcentratable
Contaminants in Surface Waters (March 1991).

In the absence of available criteria, numerical criteria may be derived from
available information and calculated using the following formulas:
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WATf,R AND FISII, CARCINOGf,NS:

HH CRITERIA (rtstL) =
(RL)(BID(A

cPF IIYI + (FC)(LC)@CQ|

WATER AND FISH, NONCARCINOGf,NS:

HH CRITENA (VslL) = (R/p)(BI|)(LD
Iil + (FC)(LQ@CF1

FISH TTSSIJE ONLY, CARCINOGENS:

HH CNTENA (vs/L) = 8D@WD
(cPn(Fq(Lq@cn

FIsH TTSSUE ONLY, NONCARCINOGENS:

where:

CPF :

,ru=
FC:

L L -

BCF =

tp/r))@tn(,
HH cNrERrA 1lgtD = 

trqffi

RL

RJD

BIry
U

risk level (1 in 100,000, or 10-')

reference dose (mg toxicanVkg human body
weight/day)

body weight of average adult (70 kg)

unit conversion factor to express criteria in pgll-
(1000 pg/mg)

carcinogenic potency factor (oral slope factor,
kg-day/mg)

amount of water consumed per day (2 Liday)

amount offish tissue consumed (0.01 kglday for
freshwater; 0.015 kg/day for saltwater)

lipid correction factor to adjust BCFs
normalized to 7.6% lipids to represent a 3olo
lipid content (3% + 7 .6%)

bioconcentration factor (L/kg)
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The formulas shown on the previous page convert BCFs that are
normalized to 7.6% lipid content to represent a 3% lipid content. When
using a BCF that is already normalized lo Jo/o lipid content, the lipid
correction faclor (LC) equals one.

Correcting for Background Concentrations
In the development of water-quality-based effluent limits (WQBELs), the
preferred method of accounting for background concentrations oftoxic
pollutants is through total maximum daily load (TMDL) allocations.
However, until TMDLs are approved and available for particular segments
and toxic pollutants of concem, the procedure discussed in this section is
used lo screen applications and develop permit limits.

For purposes of this section, the following definitions apply:

Background concenlralion: lhe water quality in a particular water body
that would occur ifthat water body were relatively unaffected by human
activities.

Ambient concentrallon.' the existing water quality in a particular water
body.

Procedure for Developing Permit Limits

The procedure for screening application data and developing permit Iimits
is shown in Figure 5 on page 68. If an approved total maximum daily load
(TMDL) exists for a particular pollutant and segment, the permit
incorporates a limit as established by the TMDL procedure. In the absence
ofan approved TMDL, application data is screened using reliable
background concentration data, if such data exist.

Table 6 in Appendix C of this documenl lists reliable background
concentration data that are used routinely in application screening. Data
are added to Table 6 as they become available.

When reliable background concentration data are not available, data are
screened with the assumption that the background concentration is zero
and permits include a reopener clause. The assumption of a zero
background concentration may be reconsidered on a case-by-case basis as
new information becomes available.

When the background concentration is less than the instream criterion, a
mass balance approach is used to determine waste load allocations fbr
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afl'ected parameters. This approach is applicable for calculating permit
limits for both aquatic life and human health protection. The following
equation is used to calculate the waste load allocation (WLA):

WLA =
Criterion - (1 - ETXCBX Bioavailable Fraclion)'l

(B i o av a i I ab I e Fr act i on)(E r)

where:

CR

Bioavailable Fraction

waste load allocation (total concentration)

appropriate numerical criterion (dissolved,
free ion, or iotal concentration as specified
in 30 TAC $307.6, Table I or 3)

proportional contribution of effluent to
receiving water

background concentration of pollutant
(total concentmtion)

ftaction ofthe pollutant that is defined to
be available to organisms

, I / L A :

Criterion:

When the background concentration is assumed to be zero, the equation
above reduces to those shown in the sections ofthis document entitled,
"Deriving Permit Limits for Aquatic Life Protection" on page 52 and
"Deriving Permit Limits for Human Health Protection" on page 60.

When the background concentration is equal to or gr€at€r than the
instream criterion, then effluent permit limits are developed to ensure that
no degradation ofwater quality will occur, in accordance with the
procedures to protect existing uses (see the chapter ofthis document
entitled ' Antidegradation" on page 23).

Obtaining Reliable Water Quality Data

Reliable background concentration data are needed for application
screening. Samples should be collected, analyzed, and handled as follows;

l. Collect and preserve samples using techniques that conform with
EPA-approved methods. Collect and preserve samples for metals using
clean techniques (see item 3a below) or equivalent.

7. Analyze samples using EPA-approved methods. Analyses should meet
agency-specified minimum analytical levels (MALs) (see Table 8 and
Table 9 in Appendix C) for the pollutant or pollutants of concem.
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Sample collection, preservation, handling, storage, analysis, quality

assurance, and quality control procedures should be comparable to

those specified in the following documents:

a. Surface lYater Quality Monitoring Procedures Manual, GI-252,
Texas Natural Resource Conservation Commission' June 1999 (or

latest revision).

b. Work Plan/Quality Assurance Project Plan for Near Coastal
Waters Project, Sec. 10a(b)(3), Grant No. X-006559-01-0' Tolai
Maximum Daily Loads of Selected Heavy Metals in the Houston
Ship Channel, San Jaeinto River (Tidal) and Upper Galveston Bay'

Texas Water Commission, Environmental Assessment Division,
August 1993.

c. Benoit, G. and P. H. Santschi, 1991; Trace Metals in Texas
Estuariesi Prepared for the Texas Chemical Council; Texas A&M

University at Galveston, Department of Marine Science'

Collect freshwater samples during moderate or low stream flow

conditions. Collect marine or tidally influenced water samples during

low freshwater inflow conditions' Such flow conditions should prevail

for at least one week prior to data collection.

When gathering data for metals, measure TSS and hardness at each

freshwater sample site. When gathering data for silver, measure
chloride at each sample site.

Once-through Gooling Water Discharges

3.

4.

5.

Applicability

As stated in 30 TAC $307.8(d)' the TNRCC does not requir€ water-
quality-based effluent limits (WQBELs) for those pollutants discharged in

once-through cooling water where no measurable increase of the pollutant

concenlration occurs in the effluent as compared to the intake water'

This exemption applies exclusively to once{hrough cooling water

discharges. It excludes facilities withdrawing from one water body and

subsequently discharging the cooling water into a different water body;

such facilities have to maintain and protect water quality and applicable
water quality standards in the receiving water. Exceptions to this
exclusion are considered on a case-by-case basis (for example, intake is in

a tidal water body and discharge is to a downsffeam bay or estuary)'
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Permit Action

A permittee should request a once-through cooling water exemption
during the wastewater permit application process. The terms and
conditions of the new permit may vary depending on existing permit
conditions and the amount ofdata available.

o If an existing permit has final WQBELs for the pollutant of concem,
these limits will remain in the new permit until sufficient monitoring
has been conducted to support lhe exemption.

r If an existing permit does not include WQBELs for the pollutant of
concem, interim elfluent limits or monitoring requirements may be
included in the permit. The permit will be issued for a term of up to
three years to allow time for the permittee to perform a statistical study
and source evaluation.

Language will also be included in the "Other Requiremenls" section of
the permit that outlines what the permittee must do and the time fiame
(up to three years) in which it must be done. Included in this language
will be a statement as follows:'1f the permittee does not conduct or
complete the study at Ieast 180 days prior to the permit expiration
date, the following eflluent limits for (pollutant ofconcern) will
become effeclive immediately in a reissued permit."

The TNRCC will coordinate with the EPA on case-by-case reviews for
these situations.

The permit will contain a special provision stating that the exemption will
be approved or denied based upon the findings ofthe statistical study and
the findings ofthe source investigation.

Statistical Study

To demonstrate that no measurable increase in the pollutant ofconcem
occurs through the once{hrough cooling water outfall, the applicant needs
to perform a statistical analysis to determine whether a pollutant's average
concentration demonstrates a statistically significant increase at the 95
percent confidence level. All applicants considering an exemption are
urged to work with TNRCC staff to determine an acceptable work plan'

Data collection. The applicant should collect at least 10 paired grab
samples, where the term "paired" refers to both intake and discharge
samples being collected within one hour of each other. In cases where the
hydraulic retention time in the cooling system exceeds one hour, the paired
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samples may be collecled more than one hour apart. Information regarding

rhe hydraulic retention time should be included in the study report.

Each intak€ sample should be depth integrated from the water surface down
to the depth ofthe intake pipe. For discharges to a marine water body,
samples should be collected during slack tide. Samples should be collected

at least l0 days apart from each other and be representative of normal
operating conditions. Clean techniques for field and analytical procedures

should be considered when determining trace metal levels in noncontact
cooling water (USEPA Method 1669 - April 1995).

Stalistical onalysis. To demonstrate that no measurable increase in a
pollutant occurs through the once-lhrough cooling water outfall- the
applicant should perform a statistical analysis to determine whether the
pollutant's average concentration demonstrates a statistically significant
increase at the 95 percent confidence level. The two-tailed Student's t-test
should be used to compare the influent concentrations to the effluent
concentrations. The applicant should calculate the mean and standard
deviation for each paired data set using a lognormal distribution' When
portions of a data set are at concentrations less than the MAL, the applicant
should adjust tbe mean and standard deviation calculation with appropriate
methodology.

Examples of appropriate methods include the delta lognormal approach as
described in the Technical Support Document for Water Quality-based
Toxic Contol,EPA/505/2-90-001, and the Cohen test method described in
the Slalistical Analysis of Ground Water Monitoring Data ot RCRA
Faciliries, NTIS No. PB89-l 51047.

Source lnvestigation

A source investigation ofthe pollutant will also be performed by the
applicant requesting the exemption. All applicants performing source
investigations are urged to work with TNRCC staff to determine
appropriate sampling locations. Potential sources include but are not
limited to:

r current and historical sources ofthe pollutant in question (such as metal
cleaning waste)

o cooling tubes
r pollutants in tributaries entering the reservoir
o pollutants in the soils surrounding the reservoir.

This information can be used to support the applicant's contention that the

discharge of once-lhrough cooling water does not contribute to the
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pollutant concentration in the reservoir. Lovr'-volume waste streams are
addressed by:

. demonstrating that the pollutant ofconcern cannot be added by the
waste stream, or

o establishing a permit limit to attain water quality standards at the
intemal outfall.

Exemption Approval or Denial

Based on the results of the statistical analysis and the source invesligation,
TNRCC staff recommend granting or denying the exemption.

r If the exemption is approved, the permit is issued without WQBEl,s for
the pollutant of concern. A statement is included in the "Other
Requirements" section ofthe permit that a once-through cooling water
exemption for the pollutant ofconcern has been approved for the
appropriate outfall. Long-term monitoring for the exempted pollutant is
also included in the "Other Requirements" section of the permit.

e If the exemption is not approved, the permit is amended to include
appropriate WQBELs, including any appropriate compliance period.

Note that if the receiving water body does not attain water quality
standards for the pollutant in question, the exemption can still be granted,
but the applicant may be required to submit additional data.

Collecting Site-Specific Data
Permittees may collect data on site-specific hardness, pH, chloride, TSS, or
metals to support calculation of some water quality criteria and site-specific
partition coefficients or bioavailable fractions of metals.

o Hardness-water quality criteria for certain metals (cadmium, trivalent
chromium, copper, lead, nickel, and zinc) depend on hardness.

. pH-water quality criteria for pentachlorophenol depend on pH.
r Chloride-the percentage of dissolved silver that is in free ionic form

depends on chloride.
. Tss-partition coefficients, and hence, bioavailable fractions of

metals, depend on TSS.
r Metals-the bioavailable fractions of metals can be determined directly

by measuring dissolved concentrations and total recoverable
concentrations.
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TNRCC usually uses segment or basin values for hardness, pH, chloride,
and TSS from Table 5 in Appendix C of this document' Permittees who

think that these default values do not adequately reflect conditions in their

receiving water may collect site-specific data and submit it to TNRCC for

review.

Cuidelines for collecting hardness, pH' and chloride data are presented in

the next subsection, entitled "Hardness, pH, and Chloride'" Guidelines for

collecting TSS and metals data and for developing site-specific partition

coefficients and bioavailable metals fractions are presented in the
subsection entitled "TSS, Partition Coefficients, and Bioavailable Fractions
of Metals" on Page 76.

Hardness, pH, and Chloride

Hardness.In general, most metals are mor€ toxic in water that has Iow

hardness values (soft water). Therefore, water quality criteria are more

stringent for r€ceiving waters having a low hardness value' TNRCC uses

the l5'h percentile ofbasin or segment hardness data (ranked from lowest to

highest value) to calculate hardness-dependent criteria. Before collecting
any siie-specific data, it is advisable for the permittee to determine what
default value was used in TNRCC's calculations

The following items outline acceptable procedures for collecting site-
specific hardness data:

o Collect samples from the receiving water upstream of the discharge, if

available, and outside ofthe regulatory mixing zone. For more
information about mixing zones' see 30 TAC $307'8(b) of the TSWQS
and the section of this document entitled "Mixing Zones and Critical
Conditions for Aquatic Life Protection" on page 39.

Ifno water is present upstream ofthe discharge, samples may be taken
from a nearby perennial stream or from the nearest downstream perennial

stream. Be sure to sample above the confluence with the receiving saeam

so that samples are not affected by the effluent hardness'

e Collect a minimum of 30 samples from the receiving water' TNRCC
prefers 30-50 samples to ensure that there are at least 30 valid data
points and to get a more statistically reliable number for estimating the
l5rh percentile value.

r Measure hardness as mg/L of CaCO3.

o If the permit includes whole effluent toxicity (WET) testing requirements
and receiving water is used as the control, control hardness values may



also be used to supplement any site-specific data that is collected.
Laboratory dilution water may not be used to provide hardness data.

pfl. Pentachlorophenol is more toxic in water that has low pH (acidic).
Therefore, the permit limit for pentachlorophenol is more stringent for
facilities whose receiving water has Iow pI{. TNRCC uses the l5'r
percentile ofbasin or segment pH data (ranked from lowest to highest
value) to calculate freshwater criteria for pentachlorophenol. Before
collecting any site-specific data, it is advisable for the permittee to
determine what default value was used in TNRCC's calculations.

The following items outline acceptable procedures for collecting site-
specific pH data:

o Collect samples from the receiving water upstream ofthe discharge, if
available, and outside ofthe regulatory mixing zone. For more
information about mixing zones, see 30 TAC $307.8(b) of the TSWQS
and the section of this document entitled, "Mixing Zones and Critical
Conditions for Aquatic Life Protection" on page 39.

If no water is present upslream ofthe discharge, samples may be taken
from a nearby perennial stream or from the nearest downstream perennial
stream. Be sure to sample above the confluence with the receiving stream
so that samples are not aflected by fie effluent pH.

r Collect a minimum of 30 samples from the receiving water. TNRCC
prefers 30-50 samples to ensure that there are at least 30 valid data
points and to get a more statistically reliable number for estimating the
15'h percentile value.

Chloride. More silver is present in free ionic form (and is therefore more
toxic) in water that has low chloride concentrations. Therefore, the permit
limit for silver is more stringent for facilities whose receiving water has
low chloride concentrations. TNRCC uses the 50* percentile ofbasin or
segment chloride data to calculate the percentage of dissolved silver that is
in free ionic form. Before collecting any site-specific data, it is advisable
for the permittee to determine what default value was used in TNRCC's
calculations.

The following items outline acceptable procedures for collecting site-
specific chloride data:

o Collect samples from the receiving water upstream ofthe discharge, if
available, and outside ofihe regulatory mixing zone. For more
information about mixing zones, see 30 TAC $307.8(b) of the TSWQS
and the section of this document entitled, "Mixing Zones and Critical
Conditions for Aquatic Life Protection" on page 39.
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Ifno water is present upstream ofthe discharge, samples may be taken from a

nearby perennial stream or from the nearest downstream perennial stream Be

sure to sample above the confluence with the receiving stream so that samples

are not affected by chloride concentration in the e{Iluent'

e Collect a minimum of 30 samples from the receiving water. TNRCC
prefers 30-50 samples to ensure that there are at least 30 valid data
points and to get a more statistically reliable number for estimating the

50'h percentile value.

ISS, Partitio n Coefficients, and Bioavailable Fractions of Metals

For most metals, with the exceptions of mercury and selenium, the water
quality criteria for aquatic life protection are expressed as dissolved
concentrations. The dissolved concentration of a metal is the bioavailable
fraction of the total metal concentration. The ratio of the dissolved
concentration to the total recoverable concentration is expressed in terms of

the partition coefficient (Ko) and TSS concentration:

cd

Cr I * (Kp " f5,,t " 10-6)

where: C, = dissolved metal concentratlon

Cr = lotal metal concentmtion

K, = partition coefficient (L/kg)

IS,t = total suspended solids (mg/L)

The oartition coefficient is itself a function ofTSS concentration:

where:

= 1gr x (IS.S).

partition coeffi cient (L/kg)

intercept (found in Table 7)

total suspended solids (mg/L)

slope (found in Table 7)
rss :

Table 7 in Appendix C of this document lists the slope and intercept
values for the relationship between TSS and the paflition coefficient for

most metals. TNRCC typically uses the segment-specific TSS values from
Table 5 in Appendix C of this document along with the values and
equations in Table 7 to calculate the bioavailable fraction ofa metal. The
bioavailable fraction is then used in the waste load allocation (WLA)' For



more information on WLAs, see the subsection of this document entitled
"Calculating Waste Load Allocations" on page 54.

Permittees have some options available to them for modifying the
calculation of bioavailable fractions:

. Collect site-specific TSS data-this allows the partition coefficient to
be calculated using a site-specific TSS value in place ofthe 15h
percentile ofthe basin or segment values. The resulting bioavailable
fraction will also be modified.

r Collect site-specific total and dissolved metals conc€ntrations-this
allows the ratio ofCo to C, to be measured directly without calculating
a revised partition coefficient.

Both ofthese options are discussed in more detail below.

Collect site-speciJic TSS data, TNRCC uses the l5'n percentile ofbasin or
segment TSS data (ranked from lowest to highest value) to calculate
partition coefficients. Before collecting any site-specific data, it is
advisable for the permittee to determine what default value was used in
TNRCC's calculations.

The following items outline acceptable procedures for collecting site-
specific TSS data:

. Collect samples from the receiving water upstream ofthe discharge, if
available, and outside ofthe regulatory mixing zone. For more
information about mixing zones, see 30 TAC $307.8(b) of the TSWQS
and the section of this document entitled, "Mixing Zones and Critical
Conditions for Aquatic Life Protection" on page 39.

Ifno water is present upstream ofthe discharge, samples may be taken
from a nearby perennial stream or from the nearest downstream
perennial str€am. Be sure to sample above the confluenca with the
receiving stream so that samples do not include TSS from the efflu€nt.

o Collect a minimum of 30 samples from the receiving water. TNRCC
prefers 30-50 samples to ensure that there are at least 30 valid data
points and to get a more statistically reliable number for estimating the
l5'h percentile value-

e If the permit includes whole eflluent toxicity (WET) testing requirements
and receiving water is used as the control, control TSS values may also
be used to supplement any site-specific data that is collected. Laboratory
dilution water may not be used to provide TSS data,
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Collect site-specirtc tutu| and dissolved melals concenlralions Where

slopes and intercepts to calculate a partition coefficient are not available in

Table 7, or where a permittee wishes to develop a site-specific
bioavailable fraction for a metal (but not a site-specific TSS value), the

TNRCC has established the following guidelines:

o Collect samples from the receiving water upstream of thc discharge
and outside the regulatory mixing zone' These samples should be
mixed with the effluent at the proportion representative of the critical
dilution. The critical dilution can be obtained from the TNRCC. If
upstream water is not available, the critical dilution is 100%.

o Collect a minimum of 30 samples from the receiving water. The
TNRCC prefers 30-50 samples to ensure that there are at least 30 valid
data poinis and to get a more slatistically reliable estimate of the 85'h
percentile value of the dissolved{o-total ratio.

o Collect samples to reflect different receiving water characteristics that
exist at various times ofthe day and week. This may require collecting
samples for a full year.

o Measure both dissolved and total recoverable meial concentrations'

o Use clean techniques for all m€tals sampling and analytical procedures

to avoid contamination.

o Collect site-specific TSS data according to the procedures outlined
previously.

r Collect effluent TSS data. Ifeffluent TSS exceeds ambient conditions,
a correction factor will be applied to remove the influence ofthe
effluent TSS on the dissolved metal concentratlon.

o Once the data are collected and the ratios ofthe dissolved
conc€ntration to the total recoverable concentration are calculated, th€

ratios are ranked from lowest to highest, and the 85e percentile value

is used as the bioavailable fraction when calculating the waste load
allocation. (For more information on WLAs, see the subsection of this
document entitled "Calculating Waste Load Allocations" on page 54')

For aluminum, available information indicates that measurements of the

dissolved ponion of the metal may underestimate the bioavailable
fraction. Therefore, the permittee will need to demonstrate that the use of

an aluminum partition coefficient different from the default value ofone
used by the TNRCC will not eause instream effects.
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To d€monstrate this, the permittee should determine the No Observable
Effects Concentration (I.{OEC) for total aluminum-spiked effluent using,
at a minimum, three standard 48-hour acute toxicity tests employing an
appropriately sensitive test species (a species from one ofthe three genera
in the family Daphnidae, prefembly Ceriodaphnia dubra). Once a mean
total-aluminum NOEC is determined, it will be cornpared to the proposed
effluent limits calculated by using the site-specific partition coefficient in
the WLA acute criteria equation. A mean NOEC significantly greater than
the proposed effluent limits meets the requirement to demonstrate that the
proposed aluminum effluent limits will not cause instream effects.

Calculating Permit Limits for Silver
The TSWQS express the freshwater criterion for silver in terms of the free
ionic form, which is considered to be the most biologically toxic
component of dissolved silver. This section describes how ihe free ionic
criterion is translated into a total recoverable permit limit.

Before applying the translation method, the lraction of total silver that is
in the dissolved form is calculated using a partition coefficient. (For more
information on calculating and using partition coefficients, see the
subsection of this document entitled "TSS, Partition Coefficients, and
Bioavailable Fractions of Metals" on page 76.)

For silver, the TNRCC uses partition coefficient slopes and intercepts (see
Table 7 in Appendix C of this document) derived from data collected by
the Texas Environmental Advisory Councit (TEAC). In 1994, the TEAC
conducted statewide sampling of various water bodies and analyzed for
both total and dissolved silver concentrations and total suspended solids
(TSS). This information has since been published (Wen, L., P.H. Santschi,
C.A. Gill. C.L. Patemostro. and R.D. Lehman. 1997. Colloidal and
Particulate Sif ver in River and Estuarine Waters of Texas. Environmenlal
Science & Technologt, 3 l:723-73 l).

Once the partition coefficient has been calculated, the percentage of
dissolved silver in free ionic form is calculated. Data collected from a
variety of water bodies tlrroughout the United States show that a
correlation exists between the dissolved chloride concentration and the
percent free ionic silver (see lllater Quality Assessment: A Screening
Procedure for Toxic and Conventional Pollulants in Surface and Ground
Ifater - Part 1, EPA 600/6-85-002a, 1985). Using this data, the following
regression equation (l of0.87) was developed to calculate the percentage
of dissolved silver in free ionic form:
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where:

(0.65s9 + 0.0044(C0)

l' : o/o ofdissolved silver in free ionic form

C/ : dissolved chloride concentration (mg/L)

In this equation, TNRCC uses the 50s percentile value of dissolved
chloride concentrations for each segm€nt (shown in Table 5) or for each
basin ifthere is insufficient segment data. Site-specific data may also be

used (see the subsection of this document entitled "Hardness, pH' and

Chloride" on page 74).

When the 50'h percentile chloride value exceeds 140 mg/L (the upper
ext€nt ofthe regression's data range), the percentage ofsilver in the free

ionic form is set at 8.98%.

Finally, the proportion ofdissolved silver that is in the free ionic form is

multiplied by the proportion oftotal silver that is dissolved to obtain the
fraction available as follows (see page 76 for variable definitions):

Fraction Available =
cd

cr
Y

X -

100

The fraction available is used in the waste load allocation equation' For
example, if30% ofthe silver is dissolved and 50% ofthe dissolved silver
is in free ionic form, the fraction available used in the WLA equation is
0.15 (0.3 multiplied by 0.5).

Calculating Permit Limits for Dioxin/Furan

The TNRCC addresses the differences in the relative toxicity of
dioxin/furan congeners in comparison to 2,3,7,8 TCDD (most toxic
dioxin/furan congener) with the use oftoxicity equivalency factors
(TEFs). The EPA has listed TEFs for 1l dioxin/furans in th€ document
titled Interim Procedures for Eslimaling Risks Associated with Exposures
to MLxtures of Chlorinated Dibenzo-p-Dioxins and Dibenzofurans and
I989 Llndate.EPAl6?513-89/016. The TSWQS contain TEFs for scven

80



congeners. The compounds and their TEFS as adopted by the TNRCC are
eiven in the table that follows.

2378 TCDD I

12378 PeCDD 0.5

2378 HxCDD's 0.1

2378 TCDF 0.1

12378 PeCDF 0.05

23478 PeCDF 0.5

2378 HxCDF's 0.1

The concentration ofeach dioxin/furan compound in an effluent analysis
is multiplied by the compound's TEF. The sum ofthese products of
concentrations and TEFs is the toxicity equivalence (TEQ) ofthe mixture,
expressed as if the toxicity were due entirely to 2,3,7,8 TCDD. Tho
potential additive effects ofvarious forms ofdioxin/furans with different
r€lative toxicities are thereby taken into account. The TNRCC evaluates
compliance with appropriate dioxin/furan permit limits based on this TEQ
method. Permittees that are required to monitor their effluent for
dioxin/furans may also be required to sample receiving water fish tissue
and/or sediments for dioxin/furans.

Dioxin/furan permit Iimits are calculated according to the method outlined
previously in the section ofthis document entitled "Deriving Permit
Limits For Human Health Protection" on page 60.

Calculating Permit Limits for Chromium
The TSWQS for the protection ofaquatic Iife are expressed as dissolved
concentrations for hexavalent chromium (Cr{) and trivalent chromium
(Cr*3). The method to calculate permit limits for total recoverable
concentrations of Cr'3 and dissolved concentrations for Cr*6 is described in
this section.

As part ofthe permit application, permittees analyze their effluent for
dissolved Cr{ and total recoverable chromium. Total recoverable
chromium is the sum ofdissolved Cr*6, adsorbed Cr'6, dissolved Cr*r, and
adsorbed Cr*3:
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total rccorerable Cr = dissolved Cr-6 ' adsorbed Cr-6
t dissolYed Cr't * adsorbed Cr'3

The analytical method for Cr*6 measures only for the dissolved form' The
TNRCC assumes that the amount of adsorbed Cr{ is negligible'
Therefore, total Cr*3 is calculated by subtracting dissolved Cr*5 from the

total recoverablc chromium:

total Cr'3 = total recoverable Cr - dissolved Cr-o

The partition coefficient for chromium, listed in Table 7 in Appendix C' is

not applicable to Cr*5 because dissolved concentrations alone are
measured. Therefore, the Crn6 permit limit is calculated using standard
procedures and assuming 100% of Cr*6 is dissolved. The effluent
concentration is compared to the calculated permit limit to determine
whether monitoring or permit limits are needed.

The partition coeffrcient in Table 7 and standard procedures are used to
calculate Cr*r permit limits. The calculated permit limit is compared to the

total Cr*3 concentration in the effluent to determine whether monitoring
requirements or permit limits are needed.

The partition coefficient in Table 7 and standard procedures are used to
calculate chromium Iimits for the protection of human health' The permit

limit is expressed as total recoverable chromium'

Establishing Permit Limits for Toxic Pollutants

Application Screening

TNRCC staff calculate daily average and daily maximum effluent limits
required to maintain the surface water quality standards based upon the
instream criteria established in 30 TAC $307'6 (c) and (d). During the
application review, the effluent data provided in the application are
compared to the calculated daily average effluent limits.

r Ifthe eflluent data are based on one sample and the effluent
concentration for a pollutant equals or exceeds 70% ofthe calculated
daily average effluent limit, the TNRCC may request the applicant to

either (l) submit historical data or (2) resample and conduct additional
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analysis for that particular pollutant using four effluent samples.
Samples should either be all composites or all grabs, as appropriate.

r Ifthe effluent data submitted with the application are based on four
samples, additional sampling is not typically requested.

Sometimes the effluent analysis contains one or more samples that have
reported nondetectable levels of a pollutant. (Reported nondetectable
levels are the "<" values in laboratory reports.) When this occurs in all
four resamples and the reported nondetectable levels are equal to or less
than the TNRCC's minimum analytical level (MAL), the TNRCC will use
a zero for each value. Ifthe four retests have both detectable and
nondetectable concentrations at or below the TNRCC's MAL, then the
nondetectable concentrations are averaged as one-halfthe reported
nondetectable levels, and the detectable concentrations are averaged as
th€ir reported values.

The average concentration ofthe effluent data is then compared to the
daily average effluent limit.

r Ifthe average ofthe effluent data equals or exceeds 70olo bul is less
than 85% ofthe calculated daily average limit, monitoring for the
toxic pollutant will usually be included as a condition in the permit.

r If the average of the effluent data is equal to or greater than 85% ofthe
calculated daily average limit, the permit will generally contain
effluent limits for the toxic pollutant. The permit may specifi] a
compliance period to achieve this limit if necessary.

Ifa toxic pollutant is quantified below the MAL and equals or exceeds
70% ofthe calculated daily average permit limit, the applicant may be
required to submit historical data or to retest as described above. The
applicant may also be required to establish a site-specific MAL for the
effluent.

Analytical Procedures

As required by 30 TAC $319.11, all analyses ofeffluents must meet the
requirements specified in the regulations published in 40 CFR Part 136 or
the latest edition of Standartl Methods for the Exomination of Waler and
Wastewater (Slandard Methods). If any regulated pollutant is not included
in 40 CFR Part 136 or Standard Methods, the permittee may use a
TNRCC-recommended analytical method or a method approved for the
specific compound in water or wastewater by the EPA. All quality
assurance/quality control practices must strrctly adhere to those outlined in
each EPA-approved analytical method.
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The following terms are used to quantiry sensitivity ofanalytical test
procedures:

Method Detection Limit (MDL).In 40 CFR Part 136 Appendix B, the
method detection limit (MDL) is defined as the minimum concentration of
a substance that can be measured and reported with 99% confidence that
the analyte concentration is greater than zero; it is determined from the
analysis ofa sample in a given matrix containing th€ analyte'

Minimam Analytical Level (MAL)' In 30 TAC $307. the minimum
analytical level (MAL) is defined as the lowest concentration at which a
particular substance can be quantitatively measured with a defined
accuracy and precision level, using approved analytical methods. The
MAL is not the published MDL for an EPA-approved analytical method,
which is based on a single laboratory analysis ofthe substance in reagent
(distilled) water. The MAL is based on analyses ofthe analyte in the
matrix of concem (that is, wastewater effluents).

The TNRCC will establish general MALs that are applicable when
information on matrix-specific MALs are unavailable. General MALs are
established in this document (see Table 8 and Table 9 in Appendix C).

The MALs were developed by the TNRCC to establish a benchmark for
analytical procedures for measuring the toxic pollutants regulated by 30
TAC $307.6. One of the goals of establishing the MALs has been to
provide consistent analytical data for industrial and domestic wastewater
permit applicants and compliance monitoring oftheir discharges. The
MALs serve as a measure ofthe analytical sensitivity ofeach laboratory
procedure performed on standard laboratory equipment by qualified
Dersonnel.

Alternate An al yti cal lesf lt4ethods

Because of interferences and mairix problems associated with the analysis
oftoxic pollutants in wastewater, the TNRCC has received requests for
the use of alternate analytical test method procedures. The procedures may
range from an alteration of an EPA-approved reference method to a
completely new, or "candidate," method. Guidelines are given below for

accepting or rejecting those altemate analytical test methods for
compliance monitoring of TPDES permits.

Ifa permittee wishes to initiate the evaluation process for an alt€rnate
analytical test method procedure, the permittee may send a written request
for authorization to the Quality Assurance Manager and/or the Section
Manager of the Wastewater Permitting Section. The request must include
details required by 30 TAC $3l9.12. The information required in 40 CFR
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Part 136.4(c) (Application for Alternate Test Procedures) should also be
submitted. All candidate methods should undergo a comparability study.
A comparability study should compare the performance ofthe altemate or
candidate analytical method to an EPA-approved reference method.

If the permittee cannot attain the MAL for a specific pollutant and has
exhausted all available techniques to solve interference and matrix
problems, the permiftee may apply for an altemate MAL through the same
procedure used to request an alternate analytical test m€thod, provided
that all documentation of attempted solutions to the interferencelmatrix
problems is included with the application. This documentation needs to
include all quality assurance/quality control data-

Because analysis of cyanide by the amenable to chlorination method has
frequent interferences from organics, the TSWQS indicate that compliance
can be determined usins either this method or the weak acid dissociable
method.

Defining Permit Limits

Permit limits are normally developed from total recoverable
concentrations. The permit limit is expressed as the calculated daily
average and daily maximum concentration and/or the daily average and
daily maximum mass loading.

If the permit limit is lower than the MAL, it is still included in the permit,
but a level of compliance based on th€ MAL is also included except where
a substance is ofparticular concern (for example, ifthe toxicant has a high
bioconcentration factor). Ifthe TNRCC believes it is necessary to
establish a permit level of compliance below the MAL, the permittee will
be required to develop an effluent-specific MDL.

When necessary, the permit applicant may request an opportunity to
demonstrate an alternative site-specific MAL for the elfluent to account for
interfering factors associated with the wastewater in question. See the
discussion for requesting an ahemate MAL through the altemate analytical
test method procedure in the previous subsection of this document entitled
"Altemate Analytical Test Methods" (see page 84).

When establishing monitoring frequencies, TNRCC staff use 30 TAC $319
and TNRCC guidance established in document number 98-001.000-0WR-
WQ, "Guidance Document for Establishing Monitoring Frequencies for
Domestic and Industrial Wastewater Discharge Permits," May 1998.
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Screening Procedures and Permit
Limits for Total Dissolved Solids

lntroduction
Concentrations and relative ratios ofdissolved minerals such as chloride
and sulfate that compose total dissolved solids (TDS) will be maintained
to protect existing and attainable uses. The aquatic life attributes in 30
TAC $307.7(bX3)(A) are used to assign the aquatic life use calegories'

Applicability. Tbe screening procedure will be applied to all domestic
dischargers that have an average permitted flow of > I MGD, all industrial
rnajors, and industrial minors that discharge process water.

Discharges to freshwater. For discharges to freshwater, a screening
procedure is used to determine whether either a TDS permit limit or
further study ofthe receiving water is required. Screening may also be
performed for individual components ofTDS, including chloride and
sulfate, since these anions have specific numerical criteria in the TSWQS.
If screening demonstrates elevated levels of TDS, then appropriate permit
limits are calculated.

Discharges to soltteateL Fot discharges to saltwater, TDS is evaluated on
a case-by-case basis. Even though salinity criteria have not been
established, the absence of numerical criteria do not preclude evaluations
and regulatory actions based on estuarine salinity. Careful consideration is
given to all activities that may detrimentally affect estuarine salinity
gradients.

Wastewater recycllrg. Certain facilities reduce vr'ater consumption by
recycling their wastewater before discharge, which may increase the
effluent TDS concentration. The procedures in this chapter will be applied
to such facilities to ensure protection ofwater quality.

Overview ofprocedures, The general procedure for screening TDS
concentrations in permit applications and then developing permit Iimits is
as follows:

I . Select the appropriate screening procedure for the receiving water
type. A detailed discussion begins on page 88 in the section entitled
"Screening Procedures for TDS."

2. Perform the screenins calculation or calculations.
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3. Ifthe screening criteria are exceeded, calculale effluent TDS
concentrations using the appropriate method for the receiving water

type. A detailed discussior begins on page 95 in the section entitled
"Establishing Permit Limits for TDS."

Compare the effluent TDS concentrations obtained in step 3 with the

calculated effluent limits using the 70%,85% procedure (see the

section ofthis document entitled "Application Screening" on page 82)
to determine whether a monitoring requirement or effluent limit is
needed in the permit.

If necessary, place monitoring or effluent Iimits in the permit.5 .

Screening Procedures for TDS

The following screening procedures are typically used by TNRCC staff to

assess TDS in wastewater discharges to various water body types. See
Figure ? on page 99 for a summary ofscreening methods as they apply to

different types of water bodies.

l. ItnclassiJied intermittenl strcam. Use Equation 1 (below) to determine
the TDS screening value, Cru, for a discharge to an unclassified
intermittent stream without perennial pools. The effluent TDS
concentration, CE, as reported in the permit application, will be compared
to the screening value to determine whether a TDS permit limit is needed'

4.

Equation 1

where:

( -
C-^" = -----! " 2,500 mg,ll

500 mglL

TDS concentration (mg,/L) used to determine the
TDS screening value

TDS criterion (mg,/L) at the first downstream
segment

median concentration ofTDS in Texas steams

minimum TDS screening value
500 mgil =

2,500 mg/L :

If the value of C-, in Equation l is less than 2,500 mg/L, then 2,500 mgil
is used as the screening value. If Cro, is between 2,500 mglL and 6'000
mg/L, then C-, is used as the screening value. If C-, is greater than 6,000
mg/L, then 6,000 mgil- is used as the screening value unless the
applicant demonstrates that a higher TDS value is more representative of
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the receiving stream. The following table summarizes the conditions in this
paragraph.

If CrDs then Crro

< 2,500 mgil-, = 2,500 mgil

> 2.500 mc/L but
< 6,000 m;/L. 

: Lms

> 6,000 mg/L, : 6,000 mg/L

In addition, some specific types of intermittent streams have alternative
default screening values. Tbese stream types and screening values are
summarized in the followins table:

Other Specific Types of Intermitlent Streams Cru

Intermittent streams that are demonstrated to be dry
except for very short-term flow in immediate response > 4,000 rng/L
to rainfall

Constructed dilches that convey storm water and/or
wastewater effluent that are considered water in the > 4,000 mg/L
state

I nl.ermittent streams that enter tidal waters within
three miles ollhe discharge poini-"'-'-'- 

.'""' = 6'000 mg/L

TDS screening guidelines for intermittent streams are intended to protect
livestock, wildlife, shoreline vegetation, and aquatic life during periods
when the stream is flowing; the screening is also intended to preclude
excessive TDS loading in watersheds that could eventually impact distant
downstream perennial waters.

2. Unclassified perennial stream or river. Screen for TDS using Equation
2 (below), which compares the concentration ofTDS at the edge ofthe
human health mixing zone downstream ofthe discharge (right side of
equation) with the TDS criterion (Cc) for the first downstream segmenl
(left side ofequation). A permit limit is usually not required when Equation
2 is satisfied (that is, C6 > right side of equation).
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Equation 2

where:

L c )
Q5C n * QtC u

Qu* Qs

segment TDS criterion (mg/L)

harmonic mean flow (ft3/s) ofthe perennial stream
or river

ambient TDS concentration (mg/L)

effluent flow (ff/s)

eflluent TDS concentration (mg,{-)

The following items explain the variables used in Equation 2:

Cc The TDS criterion for the first downstream segment is found in
Appendix A of the TSWQS If the permittee wishes to change the
segment TDS criterion, an intensive study is needed' Such a study
involves sampling the entire classified segment during different
seasons. A site-specific amendment to the TSWQS is then needed
to change the TDS segment criterion

Q" The harmonic mean flow is determined as described in the section
of this document entitled "Determining the Harmonic Mean Flow"
on page 47.

CA The ambient TDS concentration is the median (50e percentile)
concentration ofTDS for the first downstream segment. Sources for
determining the median TDS concentration include: (l) Table 5 in
Appendix C ofthis document; (2) the most recent five years ofTDS
data in the Surface Water Quality Monitoring (SWQM) database
(telephone 239-DATA); or (3) other available data. The permittee
may supply site-specific data if the median TDS concentration for
the first downstream segment does not appear to be representative
of the TDS concentration in the receiving water.

Q" The effluent flow used is generally the average permitted flov/ for
domestic discharges and the average ofthe monthly average flows
for the last two years for industrial discharges.

CE The effluent TDS concentration is based on the average effluent
data provided in the permit application.
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3, ClassiJied strcam or river. Screen for TDS using Equation 2, Use the
harmonic mean flow (Qt) ofthe classified segment, and use the median
TDS value for the classified segment as the ambient concentration (Ci. A
permit limit is usually not required when Equation 2 is satisfied (that is, Cc
> right side of equation).

4. UnclassiJied intemiltent strcam within 3 miles of a perennial

freshwater body.

a. Screen for TDS at the intermittent stream as described in item l.
b. Screen for TDS at the perennial freshwater body using the appropriate

protocol described in item 2,3, 6, or 1.
c. Compare the screening values from (a) and (b) and use the more

stringent one.

Freshwater bodies more than 3 miles downstream ofthe discharge may be
evaluated if they contain a drinking water supply or aquatic life that is
particularly sensitive to increases in TDS.

5, Unclassified intermitlent slream with perennial pools.

a. Screen for TDS as described in item L
b. Screen for TDS using Equation 2 using the harmonic mean flow (Q,)

for the intermittent stream with perennial pools.
c. Compare the screening values from (a) and (b) and use the more

stringent one.

6. ClassiJied lake. Screen for TDS using Equation 3 (below), which
compares the concentration ofTDS at the edge ofthe human health mixing
zone (right side ofequation) with the TDS criterion (C6) for the segment
(left side ofequation). A permit limit is usually not required when Equation
3 is satisfied (that is, C. > right side ofequation).

Equation 3 cc>( tFxcE) , ( l -EFxc / )

where: segment TDS criterion (mgll)

effluent fraction at the edge ofthe human health
mixing zone

effluent TDS concentration (mg,/L)

ambienl TDS concenhtion (mg/L)
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The following items explain the variables used in Equation 3:

Cc The TDS criterion for the segment is found in Appendix A of the
TSWQS. If the permittee wishes to change the segment TDS
criterion, an intensive study is needed' Such a study involves
sampling the entire classified lake during different seasons A site-
specific amendment to the TSWQS is then needed to change the
TDS segment criterion.

EF The effluent fraction at the edge ofthe human health mixing zone is
calculated as described in the section ofthis document entitled
"Mixing Zones and Critical Conditions for Fluman Health
Protection" on page 45.

Cr The eflluent TDS concentration is based on the average effluent
data provided in the permit application.

CA The ambient TDS concentration is the median (50'h percentile)
concentration of TDS for the segment- Sources for determining the
median TDS concentration include (l) Table 5 in Appendix C of
this document; (2) the most recent five years ofTDS data in the
Surface Water Quality Monitoring (SWQM) database (telephone
239-DATA); or (3) other available data. The permittee may supply
site-specific data ifthe median TDS concentration for the entire
segment does not appear to be representative of the TDS
concentration in the vicinity of the discharge.

The secondary maximum contaminant levels for drinking v/ater (SMCLs,
given at 30TAC $$290.101 - 290'119) are considered foruseas Cc if the

lake is a public water supply.

7. IJnclassiJied la*e. Screen for TDS using Equation 3 ' Differences
between screening procedures for unclassified lakes compared to classified
lakes are as follows:

Cc The criterion for TDS from the nearest appropriate segment is
used.

CA TDS or converted conductivity data (using a conversion factor of
0.65) from the unclassified lake may be used to determine Co' If
such data are unavailable. use the ambient TDS concentration
(median) from the nearest appropriate segment. Sources for
determining the median TDS concentration include (l) Table 5 in
Appendix C ofthis document; (2) the most recent five years of
TDS data in the Surface Water Quality Monitoring (SWQM)
database (telephone 239-DATA); or (3) other available data' The
permittee may supply site-specific data if the median TDS
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concentration from the nearest appropriate segment does not
appear to be representative of the TDS concentration in the
receiving water.

The secondary maximum contaminant levels for drinking water (SMCLs,
given at 30 TAC $$290.101 - 290.119) are considered for use as C. if the
lake is a public water supply.

8. Bay or wide tidal river. Compare the effluent TDS concentration to the
segment TDS median and maximum. Sources for determining the median
and maximum TDS concentrations include (l) Table 5 in Appendix C of
this document; (2) the most recent five years of TDS data in the Surface
Water Quality Monitoring (SWQM) database (telephone 239-DATA); or
(3) other available data. I'idal waters rvill be protected from the adverse
effects of excessively high or excessively low salinities (compared to the
normal salinity range ofthe receiving water). The absence ofnumerical
criteria will not preclude evaluations and regulatory actions to protect
estuarine salinity.

ldentifying Site-Specific Ambient TDS Values

High levels ofTDS in an existing discharge may be justified occasionally
due to elevated levels ofTDS in the receiving water. In this case, the
permiftee has the option to submit information demonstrating that higher
ambient levels ofTDS exist in the receiving water and/or segment. This
information can then be used to derive a site-specific ambient TDS
concentration (CA).

In order to satisfy th€ statistical requirements for site-specific data
collection, 50 TDS values should be collected over the course of one year.
TNRCC staff may allow applicants to monitor conductivity and convert it
to TDS using a factor of0.65. In streams and rivers, samples should be
collected upstream of an existing discharge or in a separate, nearby
reference stream. In lakes and reservoirs, samples should be collected at
least 500 feet from any discharge point. Equation 2 or 3 is re-evaluated if a
site-specific ambient TDS concentration (Co) is approved (see Figure 6 on
page 94).

lf the permittee wishes to change the segment TDS criterion, a more
intensive study is needed. Such a study involves sampling the entire
segment under various flow regimes and seasons. A site-specific
amendment to the TSWQS is then needed to change the TDS segment
criterion.



Effluent data in permit
application is screened

against Equafion l,2,or 3.

No limits required.
Will discharge exceed
instream criterion based
on Equation 1 , 2, or 3?

No limits required.
Does discharge exceed
insteam criterion based
on Equation l, 2, or 3

using site-specifi c data?

Impose permit limits
derived from Equation 4
or 5 using site-specific

data.

Figure 5. Establishing Permit Limits for Total Dissolved Solids



Establishing Permit Limits for TDS
Ifthe screening criteria are exceeded and site-specific data are either not
proposed or not justified, a TDS permit limit is calculated for the
discharge. Similar procedures may be followed for individual constituents
ofTDS (that is, sulfate and chloride) ifthey are determined 10 be of
concem. See Figure 7 on page 99 for a summary of permit limit
calculation methods as they apply to different types ofwater bodies.

Unclassifietl intermittent streoms. For discharges to unclassified
intermittent streams, if the average effluent concentration ofTDS in the
permit application (or other available effluent data) is greater than the
screening value determined using Equation l, then TNRCC staff
consider effluent control measures for TDS.

When a limit is appropriate, the screening value or other appropriate site-
specific value may be used as the daily average effluent limit for TDS.
The daily maximum effluent limit for TDS is generally 2.12 times the
daily average Iimit. The 2.12 multiplier is the ratio of the multipliers used
to convert the human health LTA to daily maximum and daily average
permit limits. See the section of this document entitled "Deriving Permit
Limits for Human Health Protection" on page 60.

Perennial streams ond rivers and intermittent streams with perennial
poals. For discharges to perennial streams and rivers or to intermittent
streams that have perennial pools, Equation 4 is used to calculate the
effluent TDS concentration that is used to determine TDS permit limits;

Equation 4 CE
(cr)(Qr * Qs) (Qi(cA)

where:

Ve

calculated effluent TDS concentration (mg/L)

segment TDS criterion (mg/L)

effluent flow (ffis)

harmonic mean flow (ftJls) ofthe receiving waler
or first perennial water body downsteam ofthe
discharge

ambient TDS concentration (mgll)

Ia*es. For discharges to lakes, Equation 5 is used to calculate the effluent
TDS concentration that is used to determine TDS permit limits:
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Equation 5 CE
cc -0 -E) (cA)

calculated effluent TDS concentration (mg/L)

segment TDS criterion (mg/L)

effluenl fraclion at the edge ofthe human health
mixing zone

ambient TDS concentration (mg/L)

E

where:

If either Equation 4 or 5 produces a negative value for CE, then Cu is sct
equal to the segment TDS criterion (C.) in the absence ofadditional
information.

Final calculations for Iakes, perennial streams and rivers, and
intermittent streoms with perennial podr^t' The calculated effluent TDS
concentration (C) from Equation 4 or 5 is the annual average TDS
concentration from which daily average and daily maximum permit limits
may be determined. These limits are calculated by considering CE to be a
waste load allocation (WLA) averaged over 365 days and calculating a
long-term average (LTA) effluent concenfation' This procedure is
outlined in the section of this docum€nt entitled "Deriving Permit Limits
for Human Health Protection" on page 60.

In cases where lhe TDS concentration can be controlled by the process,
such as in cooling tower operations, the usual permitting assumption that
the coefficient of variation (CV) equals 0.6 may be evaluated and adjusted
as apProprtate.

Final Evaluation and Additional Considerations for TDS

Preliminary effluent limits are evaluated to determine whether monitoring
requirements, specific effluent limits, or other permit conditions are
needed to address TDS (or sulfate or chloride).

Measured effluent concentrations are compared to the calculated daily
average effluent limit as described in the section of this document entitled
"Establishing Permit Limits for Toxic Pollutants" on page 82. Monitoring
requirements are established if the measured effluent concentration
exceeds 70olo ofthe calculated daily av€rage limit. Effluent limits are
established if the measured effluent concentration exceeds 85% of the
calculated daily average limit, unless all ofthe following conditions are
met;

L E -
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The effluent concentration of TDS is comparable to the water supply
source; or, for domestic discharges, any elevations of salinity are small
and typical of such discharges.

The water supply source is typical ofTDS concentrations of surface
waters in the area but does not include brine water that is produced
during the extraction of oil and gas, or other sources of brine water
that are substantially uncharacteristic of surface waters in the area of
discharge.

For industrial discharges, there are no internal discharges of process
water that result in a significant elevation ofTDS in the external
discharge compared to source water. For domestic discharges, there
are no identifiable industrial discharges to the sewerage system that
cause a significant elevation ofTDS compared to source water.

The discharge will not result in significant increases in instream
concentrations of chloride that would exceed EPA's aquatic life toxic
criteria for chloride (as ofDecember l, 1999), which are 860 mg/L
acute criteria and 230 mg[- chronic criteria. This condition does not
apply when EPA's criteria are lower than (1) applicable numerical
criteria in the TSWQS or (2) typical concentrations of surface waters
in the area.

Ifthe above conditions are met, the permit will require instream
monitoring if the discharge at permitted discharge flow is predicted to
cause numerical criteria for TDS, chloride, or sulfate to be exceeded in a
classified segment listed in Appendix A of the TSWQS. Instream
monitoring will typically consist of monthly sampling at (l) a site in the
receiving water body that is not affected by the discharge (for example,
upstream ofthe discharge); and (2) a site in the receiving water that is
affected by discharge (for example, downstream ofthe designated mixing
zone).

if the above conditions are met for a domestic discharge, but the elevation
in TDS in the effluent (compared to source wat€r) is greater than
"typical," then the permit will contain a requirement for the permittee to
develop and implement a plan to identiry and reduce sources ofTDS to
the €xtent practical consistent with a sound environmental management
program. The resolution, however, may not cause or contribute to a
violation ofthe TNRCC narrative criteria for the protection ofaquatic life.

Additional general considerations that might indicate an effluent limit for
TDS is not required include (but are not limited to) the following:

o For a water body thal does not attain numerical criteria for TDS, the
discharge does not contribute to the nonattainment. For example, the
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source water for the discharge is lrom the same water body, and the
discharge does not increase the source water concentration.

e The discharge is intermittent (such as a wet-weather discharge), and
the anticipatcd instueam impacts may be evaluated using more
applicable screening calculations'

o Reductions in TDS are not economically attainable, and the discharge
does not result in a violation of numerical criteria for TDS for the
appropriate classified segment in Appendix A of the TSWQS.

o The discharge is demonstrated to not adversely allect aquatic life and

other applicable uses. This provision is only applicable if a protocol
for this demonstration is approved by the TNRCC. EPA will review
any protocol for this demonstration that could affect permits or other

regulatory actions that are subject to EPA approval.

When a discharge exceeds the screening criteria, the general
considerations in this subsection that preclude an effluent limit are noted

in the permit's fact sheet, statement of basis/technical summary, or other
publicly available information. More stringent TDS limits may be required
to prolect unclassified spring-fed streams, streams with unique uses' or
other unclassified water bodies where the aquatic life is particularly
sensitive to increases in TDS. The antidegradation provisions in 30 TAC

$307.5 and in the chapter ofthis document entitled "Aniidegadation" (see

page 23) are also applicable.
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Whole Effluent Toxicity Testing
(Biomonitoring)

Applicabi l i ty
Whole effluent toxicity (WET) testing, also known as biomonitoring, is
required in permils where the potential exists for the effluent to cause
toxicity in the receiving water (30 TAC $307.6(e)(2)(A) and a0 CFR
l22.aa(d)( l)(v)). The TNRCC requires WET testing for dornestrc
wastewater facilities with a final permitted average flow of I million
gallons per day (MGD) or greater, most major industrial facilities, and
other facilities that have the potential to cause toxicity in the receiving
water-

Domestic tlischargers. The TNRCC requires WET testing of domestic
wastewater dischargers that have any ofthe following conditions:

. an averag€ permitted flow of 1 MGD or greater
o a final phase of their permit with a design flow of I MGD or greater
r an approved pretreatment program with significant industrial users

discharging into lheir collection systems
. the potential to cause toxicity in the receiving water.

Permittees with more than one flow phase in their permit begin WET
testing upon expansion to I MGD or greater.

Complementing the WET testing requirements, the TNRCC requires all
domestic dischargers with an average permitted flow equal to or greater
than I MGD to dechlorinate their chlorinated effluent or to employ
another form of disinfection. TNRCC does not require effluent
dechlorination for facilities discharging directly to the Rio Grande.

Industrial dischargers. The TNRCC requires WET testing of:

r EPA-classified major industrial dischargers with continuous-flow
outfalls

r other industrial dischargers with continuous-flow outfalls with the
potential for causing toxicity

Although the TNRCC generally does not require WE'f testing of onc€-
through cooling water outfalls or of EPA-classified minor industrial
dischargers, the TNRCC will normally require WET testing of such
discharges in any ofthe following situations:
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the permiltee applies water treatrnent chemicals or biocides

the TNRCC determines that the effluent has the potential to cause
toxicity in the receiving water

the permit requires water-quality-based effluent limits (WQBELS) to
protect aquatic life because the effluent analysis exceeded the
screening criteria

the permittee commingles other potentially toxic waste streams with
the once-through cooling water

the cooling water source and the receiving water are different water
bodies.

The rest ofthis chapter covers the following topics:

. types of WET tests (chronie and 48-hour acute-page 102;24-hour
acute-page I 14)

. test acceptability criteria (chronic and 48-hour acute-page 104;24-
hour acute-page I 16

o test frequency (chronic and 48-hour acute-page 105; 24-hour
acute-page I 16)

r dilution series, dilution waier, and type of wET tests-page 108

o toxicity reductiol evaluations (chronic and 48-hour acute-page
I I l; 24-hour acute-page ll7)

e toxicity control measures (chronic and 48-hour acute-p age 113;24-
hour acute-page I l8)

o toxicity caused by some specific pollutants-dissolved salts (page

I l9), ammonia (page 123), and Diazinon (page 125).

Chronic and 48-Hour Acute Tests

The TNRCC may require permittees to conduct 7-day chronic or 48-hour
acute WET tests to measure compliance with the requirements of 30 TAC

$307.6(e). Toxicity in these tesls is defined as a statistically significant
difference (at the 95% confidence level) between the survival,
reproduction, or growth ofthe test organisms at or below a specified
effluent dilution (the critical dilution) compared to the survival,
reproduction, or growth of the test organisms in the control (0% efflucnt)
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Iesf lypes

The permit will specify that tests be conducted using the latest version of
the appropriate EPA method. These methods can be found in the
lollowing publications (or their most recent versions):

o Short-Term Methods for Estimating the Chronic Toxicity of EftIuents
and Receiving Waters to Freshlvater Organisms, Fourth Edition,
EPA-82 1 -R-02-01 3, Ostober 2002

c Short-Term Methods for Eslimating the Chronic Toxic ity of Effluents
and Receiving Waters to Marine and Esluarine Organisms, Third
Edition, EPA-821-R-02-014, October 2002

e Methods for Measuring the Acute Toxicity of Effluents and Receiving
',yaters 

to Freshwater and Marine Organisms, Fiflh Edition,EPA'
82 1 -R-02-012, October 2002.

The permittee may use a revised method ifone becomes available during
the term of the permit. Altemate test methods are subject to EPA review
and approval. Depending on the type ofreceiving water, the permit will
specifo chronic or 48-hour acute tests to assess toxicity to freshwater or
saltwater organisms. The test organisms used for each type oftest are
listed below:

Freshwater streams and lakes (salinity < 2 ppt):

cHRoNIc 3-brood Ceriodaphnia dubia (\vater flea) survival and
reproduction test

7 -day Pimephales promelas (fathead minnow) larval survival
and growth test

Acurf, 49-hour Daphnia pulex (water flea) survival test

AB-hour Pimephales promelas (fathead minnow) suruival test

Madne rcceiving waler (soliniry > 2ppt):

cHRoNIc 7 -day Mysidopsis bahia (mysid shrimp) survival and growth
test

7 -day Menidia beryllina (inland silverside) larval survival
and growth test

AcurE  &-hour Mysidopsrs 6aiia (mysid shrimp) survival test

48-hov Menidia beryllina (inland silverside) survival test
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Permittees may substitute other EPA-approved tests and species if they
obtain approval from the TNRCC during the permit application process
(see the sections ofthis document entitled "Toxicity Attributable to
Dissolved Salts" on page t 19 and "Site-Specific Standards for Total
ToxicitY" on Page | 45).

Typically, if the segment criterion for total dissolved solids (TDS) or the
site-specific TDS concentration in the receiving water is too high to
stpport Ceriodaphnia dubia ot Daphnia pule4 Daphnia magna (water

flea) will be substituted as the invertebrate test organism after th€ need to

make the substitution is demonstrated. The permiftee may submit evidence
substantiating the need for an altemative species before or during the
application process. However, draft permits with altemate lests, alternate
species, or testing requirements that exclude a species are subject to EPA
review and approval.

Test Acce pta h i I ity C riteria

The permittee will have to repeat any toxicity test, including the control
and all effluent dilutions, that fails to meet any one ofthe following
criteria:

Chronic freshwater

. a mean survival of 80o/o or greater in the control

. a mean number of l5 or greater water flea neonates per surviving adult
in the control

a mean dry weight of 0.25 mg or greater for surviving fathead minnow
larvae in the control

a coefficient of variation percent (CV7o) of40 or less between
replicates in the conhol and in the critical dilution for

' the young of surviving females in the water flea reproduction and
survival test and

' the growth and survival endpoints in the fathead minnow growth
and survival test.

However, if statistically significant lethal or sublethal effects are
exhibited at any dilution, a CYVo gteater lhan 40 does not invalidate
the test.

a test population of< 40% males in a single concentration or < 40olo
males in a whole test for the water flea reproduction test
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Chronic sallwater

a mean survival of 80o% or greater in the control

a mean dry weight of 0-20 mg or greater for surviving mysid shrimp in
the control

a mean dry weight in the control of 0.50 mg or greater for surviving
unpreserved inland silverside and 0.43 mg or greater for surviving
preserved inland silverside

a CV% of40 or less in the control and in the critical dilution in the
growth and survival tests. However, ifstatistically significant lethal or
sublethal effects are exhibited at any dilution, a CVo/o greater than 40
does not invalidate the test.

48-hour acute freshwater and saltwater

o a mean survival of90% or sreater in the control

r a CV% of40 or less in the control and in the critical dilution.
However, if significant lethality is demonstrated, a CVo% greater than
40 does not invalidate the test.

Also note that tests should be ended within a period of two hours before
the appropriate test end time to two hours afterward.

Test Freguencies

GeneraL Figure 8 on page 106 illustrates the WET testing frequencies fbr
domestic and industrial wastewater treatment facilities subject to
biomonitoring requirements. Except in unusual circumstances, WET
testing is performed quarterly for both the vertebrate and the invertebrate
test species for the first year the permit is in effect. Quarterly testing is
needed to adequately assess the variability and toxic potential ofellluents.
Below this minimum frequency, the chance of missing toxic events
increases.

Permits issued after adoption of EPA's Post Third-Round Policy
(10/01/1992) contained minimal test frequenci€s; these were based on
intensive WET monitoring data acquired before 1992 that demonstrated an
absence oftoxicity. This information is now outdated because effluent
additives, processes, and treatments may have changed over the long and
short term. Periodic reassessment of an effluent's variability and toxic
potential is needed to ensure an adequate level ofprotection for the
receiving water.
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If control oftoxicity is demonstrated by the absence of significant effects
in the last four consecutive quarterly tests for both the invertebrate and the
vertebrate test species, the TNRCC may, at the written request ofthe
permittee, reduce the testing frequency to not less than once per six
months for the invertebrate and not less than once per year for the
vertebrate for the remainder of the permit term. This is the minimum test
frequency that will be assigned. Permittees with established WET limits or
who are already monitoring at a quarterly frequency for other reasons are
not eligible to apply for a reduction in monitoring frequency. Different
frequencies may be specified on a case-by-case basis. Due dates for test
results are specified in the permit.

Additional considerolrons. Dischargers will perform quarterly testing
when there is insufficient data to determine reasonable potential to cause
toxicity. The TNRCC will consider additional factors in determining
whether there is reasonable potential to cause toxicity, such as:

e whether the facility has an approved pretreatment program
r existing data from discharge monitoring reports
r compliance history
o whether WQBELs for the protection of aquatic life (derived from

Table I criteria of the TSWQS) are required, based on data submitted
during the application process.

The TNRCC may require more frequent WET testing for permittees that
have historical WET testing problems.

During a TftE The TNRCC will require all dischargers to perform WET
tests at least once per quarter ifthey are conducting a toxicity reduction
evaluation (TRE). This frequency only applies to the species that
demonstrated significant lethality. For more information on TRE's, see the
section entitled "Toxicity Reduction Evaluations" on page 1 | L

llith a IYET limit The minimum testing frequency in a permit with a
WET limit is once per quarter for five years following the effective date of
the WET limit. This frequency only applies to the species to which the
WET limit applies. If no significant lethal effects are demonstrated at or
below the critical dilution in any tests for the affected species within five
years of the effective date of the WET limit, the discharger may provide a
written request to reduce the frequency to twice per year until the permit
expiration date.

WET testing frequencies may be specified on a case-by-case basis where
seasonal toxicity is apparent. TNRCC staffwill use best professional
judgement to establish testing frequencies when a chemical-specific (CS)
limit or best management practice (BMP) is placed in the permit to control
effluent toxicity at the conclusion of a TRE.
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Dilution Series, Dilution Water, and Type of WET Test

Dilution series Chronic and 48-hour acute tests are based on the critical
dilution in the receiving water. The critical dilution represents the
percentage ofeffluent at the edge ofthe mixing zone during critical low-

flow (that is, the 7Q2) or critical mixing conditions. The test results at the

critical dilution are statistically compared with the test results at the
control dilution (0% effluent) to m€asure compliance' The permit specifies
the critlcal dilution and the dilution series as well as the type of WET tests
required.

The dilution series consists of four effluent concentrations in addition to
the critical dilution. For domestic dischargers, the average permitted flow
is normally used to calculate the critical dilution. For industrial
rlischargers who are renewing permits, the highest monthly average flow

from the preceding two years is normally used to calculate the critical
dilution. For new or expanding industrial facilities, the design flow is used

to calculate the critical dilution.

Dilution watet As specified in the permit, receiving water unaffected by

the discharge should be used as the control and as dilution water for at

least the first series of WET tests performed after a new permit is issued.

Ifthe receiving water demonstrates pre-existing instream toxicity (by

failing to meet the appropriate test acceptability criteria for survival in the

control), the test is considered invalid, and a repeat t€st has to be
performed unless all of the following conditions were met:

. a synthetic lab water control was performed in addition to the
receiving water control

. the test indicating receiving water toxicity was carried out to
compl€tion

. the pemittee submitted all test results indicating receiving water

toxicity with the reports and information required by the permit.

Upon demonstrating that the receiving water is toxic, the permittee may,
upon TNRCC approval, substitute synthetic dilution water for receiving
water as the control and as dilution water in all subsequent tests for that
permit term. The physical and chemical properties (for example, pH,

hardness, TSS, alkalinity) of the synthetic dilution water should be similar
to those ofthe receiving water. Permittees should submit the suhstitution
request in writing.

Type of test The TNRCC determines what type of WET test (freshwater or

marine, acute or chronic) to place in the permit based on the salinity and
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critical conditions ofthe receiving waters. In general, TNRCC staff
consider salinities at or above 2,000 mg/L (2 ppt) to represent saltwater
conditions.

If the TNRCC determines that WET testing is required for a storm water
discharge, TNRCC staff may use an analysis ofthe watershed to determine
runcff volumes for dilution estimates. In addition, the TNRCC may require
WET testing or other methods to protect water bodies with endangered
specres.

INTBRMTTTENT srRnAMsWITB No stcNIFrcANT Aeuarlc LIFE usE. Permittees that

discharge into intermittent streams with no significant aquatic life use will
conduct 48-hour acute testing with a criiical dilution of 100% effluent.

INTDRMTTTDNT sTREAMS wrrH pf,Rf,NNtal- poor-s. Permittees that discharge into

intermittent streams with perennial pools will conduct chronic testing with
a critical dilution of 100% effluent.

INTERMTTTENT srRf,AMs wrrH sf,AsoNAL AeuATIC LIFE usrs. TNRCC may require

dischargers to conduct chronic testing to protect intermittent streams that
may have seasonal aquatic life uses. TNRCC determines the critical
dilution from the typical flows in the season in which the use occurs.

INTERIIITTENT STRf,AMS NTTHIN THREE MILIiS OTA PERENNhL TRESDWATER

srnr.qlr. Permitlees that discharge into intermittent streams that llow into a
perennial stream within a moderate distance downstream (normally 3
miles) will conduct either a 48-hour acute or a chronic test. The type of test
depends on the size ofthe discharge relative to the flow ofthe perennial
water downstream.

If the effluent flow equals or exceeds 10% ofthe low-flow ofthe perennial
water, the permittee will conduct chronic testing with a critical dilution
representative ofthe percentage ofeffluent in the perennial stream during
low-flow. If the effluent flow is less than 10% of the low-flow in the
perennial stream, the permittee will conduct 48-hour acute toxicity tests
with a critical dilution of 100% effluent. The TNRCC generally requires
permittees that discharge into intermittert streams within 3 miles of a bay,
estuary, or tidal river to conduct chronic marine testing.

PERENNTAL FRESHwlren srnrlus, Permittees that discharge directly into
perennial freshwater streams or rivers with a designated or significant
aquatic life use will conduct chronic testing; the critical dilution will be
based on the effluent flow and critical low-flow ofthe stfeam or river. If
the critical dilution is less than 5%, the TNRCC requires 48-hour acute
testing and uses an acute-to-chronic ratio (ACR) of 10: I to determine the
appropriate critical dilution. The ACR is the ratio ofthe acute toxicity of
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an effluent or toxicant to its chronic toxicity. lt is ussd to estimate the
chronic toxicity based on acute toxicity results. An ACR of l0 represents
the upper 90th percentile ofthe ACR data available to EPA in l99l '

L,lrrs, Permittees that discharge to a lake will normally conduct chronic
WET tests with a critical dilution of 15% if the effluent flow is less than or

equal 10 l0 MGD and the mixing zone is 100 feet wide. If the effluent flow

is greater than 10 MGD or if the mixing zone is less than 100 feet wide, the

TNRCC typically uses the horizontal Jet Plume equation to determine the
percentage of effluent at the edge ofthe mixing zone (see the chapter in

this document entitled "Mixing Zones and Critical Conditions" on page

39). In these cases the critical dilution is generally greater than 15%. The
TNRCC assigns a critical dilution of 100% effluent for discharges greater

than 100 MGD.

BAys, EsruARrES! AND wIDf, TTDAL Rlvrns. Permittees that discharge into bays,

estuaries, and wide tidal rivers (> 400 feet across) will normally conduct

chronic WET tests with a critical dilution of 8% if the effluent flow is less

than or equal to 10 MGD. If the effluent flow is greater than 10 MGD' the

TNRCC uses the horizontal Jet Plume equation to determine the percentage

ofeffluent at the edge ofthe mixing zone (see the chapter of this document
entitled "Mixing Zones and Critical Conditions" on page 39). The TNRCC

assigns a critical dilution of 100% effluent for discharges greater than 100

MGD.

NARRow TrDAL RIvERs. P€rmittees that discharge into narrow tidal rivers
(< 400 feet across) will normally conduct chronic WET tests with the

critical dilution based on upstream flow whenever flow information is

available. In the absence of site-specific data such as dispersion dye studies

or nearby flow measurements, the critical dilution typically is not less than

8olo to ensure the same level of protection given to other marine waters' If

upstream flows are not available, the horizontal Jet Plume equation is used
to determine the critical dilution at the edge ofthe mixing zone. Critical
dilutions calculated in this way are greater than 8olo because the mixing
zone size is less than 200 feet.

Diffusers, An effluent diffuser installed at the end of a discharge pipe may

increase mixing and lower critical dilutions' See the section ofthis
document entitled "Diffusers" on page 49 for more information' The
elTluent percentage at the edge ofthe mixing zone for a diffuser discharge
is usually determined through modeling. This effluent percentage, if

determined to be appropriate, is normally used as the critical dilution for

chronic WET testing. If the critical dilution is less than 5%, the TNRCC

may instead require 48-hour acute testing using an ACR of l0: I to

determine the appropriate critical dilution'
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Toxicity Reduction Evaluations (TREs)

lYhen is a TRE performed? If a permittee fails a WET test, that is,
statistically significant lethality occurs to either test species exposed to
effluent at or below the critical dilution, the permittee will conduct two
retests. (A retest is another test performed on a sample taken on a different
day.) The two retests are to be conducted monthly during the next two
consecutive months. Ifpersistent lethality is demonstrated by failure ofone
or both retests, the permittee will perform a TRE. Note that all test data
must be submitted for review regardless ofwhether the test was valid or
invalid.

TRE parpose and content. The purpose ofthe TRE is to determine the
cause and source oftoxicity, determine methods to reduce or eliminate the
toxicity, and develop a schedule for taking corrective action. Persistent
sublethal effects may also have to be addressed by a TRE. Components ofa
TRE may include, but are not limited to:

r chemical analyses
r effluent characterization test (physicaUchemical properties)
. WET tests on effluent before and after characterization test

manipulations
. \\rET tests on effluent after chemical/physical separations
. source identification evalualion or toxicity source evaluation
r instream WET tests
o chemical identification afterchemical/physical separations of toxic

phase
r assessment of treatment technology available to remove the toxic

substance from the effluent.

All test data must be submitted for review reeardless ofwhether the test
was valid or invalid.

For more information on methods used in TREs, see the follov/ing
documents (or their most recent versions):

. Toxici,y Identification Evaluation: Characterization of Chronically
Toxic EfiIuents, Phase I,EPAl600/6-91l005F, May 1992

t Methods for Aquatic Toxicity ldentifcation Evaluations: Phase I
Toxicity C haracterization Procedure s, Second Edition, EP Al60016-
9ll003, February 1991

o Methods for Aqualic T dcity ldentification Ettaluations: Phase II
Toxicity Identifcation Procedures for Samples Exhibiting Acule and
Chronic Toxicity, EPA/600/R-92/080, September 1993
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o Methods for Aquatic Toxicity ldentification Evaluations: Phase III
Toxicity Confrmation Procedures for Samples Exhibiting Acute and

Chronic Toxicity, EPA/600/R-92/081, September | 993

TRE PIan, The permit requires the discharger to submit a general outline

for performing a TRE within 45 days of the retest that confirms lethality'
The outline shoutd describe the preparations the permittee will take to
develop and implement a TRE. Within 90 days of the retest that confirms

lethality, the permit requires the discharger to submit a detailed TRE plan.

The TRE plan should describe the specific approach and methodology the
permittee will use during the TRE and include schedules for chemical and

biological testing, specific activities, a sampling plan, a quality assurance
plan, and project organization. The TRE schedule and approach may be
modified as necessary during the process.

Toxicity attributable to dissolved salts, ammonia, or Diazinon is discussed
in the sections of this document entitled:

o "Toxicity Attributable to Dissolved Salts" (see page 1 l9)
o "Ammonia Toxicity" (see page 123)
r "Toxicity Attributable to Diazinon" (see page 125).

Quo e y reports. As required by the permit, the permittee must submit
quarterly reports to TNRCC that describe TRE progress and results' The
permit also requires the permittee to complete the TRE and submit a final
report within 28 months of the retest that confirms lethality' Permittees
may request an extension to the 28-month time limit. The extension'
however, must be waranted, and approval is contingent upon permittees
demonstrating (l) due diligence in pursuit ofthe TRE and (2) the
existence of circumslances beyond their ability to control.

Ceasing a IRE Permittees may c€ase TRE activities if they demonstrate
to the executive director that the emuent no longer causes lethality to the
test organisms. The permit defines a cessation of lethality as no significant
lethality at the critical dilution, using test procedures specified in the
permit, for a period of l2 consecutive months with at least monthly
testing. This permit language accommodates situations where operational
errors and upsets, spills, or sampling enors triggered the TRE, in contrast
to a situation where a single toxicant or group of toxicants cause lethality'

The permittee may only apply the cessation of lethality provision once
every five years. Ifthe efTluent again demonstrates persistent, significant
lethality to the same species within a five-year period, the TNRCC will
amend the permit to add a WET limit with a compliance period (if

appropriate). Ifthe permittee can identiff and confirm the toxicant and/or
identifo an appropriate control measure, the permittee may apply for a
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permit amendment before the effective date of the WET limit, removing the
WET limit and replacing it with an alternate toxicity control measure.

When a permittee ceases TRE activities under the cessation of lethality
provision, that permittee continues WET testing as required in the pormit.
This provision is not applicable if the lethality ceases for 12 consecutive
months as a result ofthe permittee taking corrective action. Corective
actions include source reduction or elirnination, process changes,
housekeeping improvements, changes in chemical use, and/or modification
to wastewater treatment.

Toxicity Control Measures

Near the conclusion ofthe TRI and associated corrective measures, the
TNRCC may amend the permit to speciff toxicity eontrol measures. These
may include a chemical-specific (CS) limit, a best management practice
(BMP), or a WET limit, if appropriate, for one or both species
demonstrating persistent signifi cant lethality.

CS Limil, The TNRCC may use the CS limit in lieu of a WET limit if the
CS limit can adequately address toxicity. In order to be eligible for a CS
limit, the permittee has to demonslrate that one or more known toxicants
caused the lethality and should attempt to determine a specific
concentration ofthe toxicant that does not cause lethality.

BMP. The TNRCC may specifi a permit requirement for a BMP if such a
provision can adequately address toxicity. In terms of WET testing, BMPs
are defined as a practice or combination ofpractices that remove toxicity
from the effluent by eliminating the source oftoxicity. If successful, the
BMP becomes an enforceable part of the permit. A BMP does not include
making housek€eping changes or operational changes to reduce toxicity. In
these cases, the source of toxicity still remains-

I;ltET Limil, Failure to identifo the toxicant or loxicants, presence of
multiple toxicants, or lack of a routine test method capable of detecting a
pollutant at levels causing toxicity, are examples ofcases where a CS limit
or BMP may be inadequate to address toxicity. In such cases, where

r reasonable potential has been demonstrated to violate the narrative
criteria regarding toxicity in 30 TAC $307.6(b)(1) and/or (2) and

. no other appropriate toxicity control measure has been identified,

the permit will be amended to add a WET limit with a compliance period
(if appropriate). Upon reaching the effective date of the WET limit, a
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testing frequency ofonce per quarter is required for the next five years for
the species to which the WET limit applies.

If the permittee does not comply with the WET limit (that is, fails a test),
the permittee is considered in violation ofthe permit and receives a written

Notice of Violation (NOV). The testing frequency for the species in
question increases to monthly until compliance is demonstrated for a period

oflhree consecutive months' After compliance is demonstrated, the
permittee may resume quarterly testing. However, if the permittee fails a
test during the increased monthly testing period, the permittee will be
refered to TNRCC's Enforcement Division for formal enforcement action'

This process is illustrated in Figure 9 on page I 1.5 '

24-Hour Acute (100% End-of-Pipe) Tests

In addition to conducting chronic or 48-hour acute tests, dischargers are
required to conduct 24-hour acute tests using 100% eflluent' This end-of-
pipe test measures compliance with 30 TAC $307.6(eX2XB) of the

TSWQS, which requires that greater than 50% of the test organisms
survive exposure to 10070 effluent for 24 hours' This provision is designed

to ensure that water in the state \Pill not be acutely toxic to aquatic life'

In addition to facilities mentioned previously in the section "Applicability"
(see page l0l), the TNRCC may require 24-hour acute testing for
intermittenl process water outfalls and/or storm water outfalls with the
potential for causing toxicity. Dischargers with multiple outfalls will test
each outfall that has the potential to cause toxicity. Multiple outfall
samples may not be composited'

Iest lypes

The permit will specifi that the tests be conducted using the latest version

ofthe appropriate EPA method. These methods can be found in Methods

for Measuring the Acute Toxicity of ElJluents and Receiving Waters lo
Freshwater and Marine Organisms, FiJih Edition, EPA-821-R-02-012,
October 2002 (or the most recent version). The permittee may use a revised
method ifone becomes available during the term ofthe permit. Alternate
test methods are subject to EPA review and approval. Depending on the
type ofreceiving water, the permit will specifo 24-hour acute tests to assess
toxicity to freshwater or saltwater organisms. The test organisms for each
type of test are as follows:

Freshwater strcams and lakes (saliniry < 2 ppr):

c 24-how Daphnia pulex (water flea) survival test
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24-hour Pimephales promelas (fathead minnow) survival test

24-hov Ceriodaphnia dubia (water flea) survival test. Use of this test

species is only allowed where the pernittee substitutes the results of the

7-day chronic test for this testing requirement as discussed in the

section of this document entitled "Test Substitution" on page I 18'

Marine receiving v,ater (salinity > 2 ppt):

t 24-hour Mysidopsis bahia (mysid shrimp) survival test

e 24-hour Menidia bery|lina (inland silverside) survival test

Permittees may substitute other EPA-approved tests and species if they
obtain approval from the TNRCC before or during the permit application
process (see the sections in this document entitled "Toxicity Attributable to

bissolved Salts" on page I l9 and "Site-Specific Standards for Total

Toxicity" on page 145).

Typically, ifthe segment TDS criterion or site-specific TDS concentration
in the receiving wat€r is too high to support Ceriodaphnia dubia or

Daphnia pule4 Daphnia magna (water flea) is substituted as the
invert€brate test organism. However, draft permits with altemate tests,

altemate species, or testing requirements that exclude a species are subject
to EPA review and apProval.

Test Frequencies

The frequencies for 24-hour acute WET tests are based on (l) previous

WET testing results or (2) the results of two 24-hour WET tests performed

by the applicant and submitted as part ofthe wastewater permit application.

. Permit applicants that are currently conducting WET tests do not need
to resubmit test results or conduct the 24-hour WET tests specified in

the permit application.

Iesf Accepfa b i I ity C riteri a

The permittee will have to repeat any toxicity test, including the control, if

the mean suwival of the control is less than 90%. Also note that tests
should end within a period ofone hour before the appropriate test end time

to one hour afterward.
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. Permit applicants that are not cuffently conducting WET tests but meet
the criteria for performing WET tests as described in the permit
application should conduct the appropriate 24-hour WET tests. These
test results should be submitted with the application.

lfboth application tests pass (exceed 50% survival), the applicant will
normally be required to conduct 24-hour acute WET tests at a frequency of
once per six months.

Ifeither application test fails, the permittee has the opportunity during the
application process to conduct two retests in consecutive weeks for each
species that failed. All test data must be submitted for review regardless of
whether the test was valid or invalid.

Ifany ofthe retests fail, the permittee is required to initiate a TRE upon
permit issuance. For more information, s€e the section of this document
entitled "Toxicity Reduction Evaluations" on page I 17.

If all retests pass, the permittee is required to conduct 24-hour acute WET
tests at a minimum frequency of once per quarter for the species that
initially failed and once per six months for the species that passed.

Toxicity Reduction Evaluations (TREs)

Failing a 24-hour acute WET test necessitates two retests over consecutive
weeks. If both retests pass, the permittee continues testing at the original
frequency designated in the permit. If one or both ofthe retests fail, the
permittee is required to initiate a TRE. From the date that lethality is
confirmed, the permittee has three years to comply with 30 TAC

$307.6(eX2XB). Permittees may request an €xtension to the three-year
limit. As stated in the permit language, however, the extension musi be
warranted and is contingent upon permittees demonstrating (l) due
diligence in pursuit of the TRE and (2) the existence ofcircumstances
beyond their ability to control.

The 24-hour acute TRE requirements are similar but not identical to those
discussed in the section of this document entitled "Toxicity Reduction
Evaluations" on page I I l Since the permittee should normally comply
with 30 TAC $307.6(eX2XB) within three years, the permit specifies
completion of the TRE and submission of a final TRE report within | 8
months of the failed retest. Permittees may request (in writing) an
extension to the | 8-month time limit. The extension, however, must be
warranted and is contingent upon permittees demonstrating (l) due
diligence in pursuit ofthe TRE and (2) the existence ofcircumstances
bevond their abilitv to control.
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The permit also specifies that the TRE continue unless the permittee

demonstrates to TNRCC that the effluent has ceased to cause lethality' The
permit defines a cessation of lethality as great€r than 50olo survival after 24

hours of exposure to I00% effluent for 12 consecutive weeks with at least

weekly sampling and testing.

Toxicity Control Measures

Near the third year's end, the TNRCC will amend the permit to include a

CS limit, a BMP, or a WET limit. A CS limit or a BMP must adequately
address the effluent's toxicity. If not, the permil is amended to add a WET

limit with a compliance period (if appropriate). Upon reaching the effective

date ofthe WET limit, a testing frequency ofonce per quarter is required

for the next five Years.

If the permittee does not comply with the WET limit (that is, fails a test),

the permittee is considered in violation ofthe permit and receives a written

Notice of Violation (NOV)' The testing frequency for the species in
question increases to monthly until compliance is demonstrated for a period

ofthree consecutive months- After compliance is demonstrated, the
permittee may resume quarterly testing. If, however, the permitt€€ fails a

iest during the increased testing period, the permittee will be referred to

TNRCC's Enforcement Division for potential formal enforcement action'

This process is illustrated in Figure 9 on page I l5

Test Substitution
The TNRCC normally requires permittees to conduct the chronic or 48-

hour acute WET tests and the 24-hour acute (100% end-of-pipe) WET tests

as separate permit requirements. Ifthe chronic or 48-hour acute WET test

includes a test of 100% effluent in the dilution series, the permit allows the

results from that test (after 24 hours ofexposure) to fulfill the requirements

in the 24-hour acute tests. The permittees then report the survival of

organisms in the 100% effluent concentrations after 24 hours.

The permit stipulates that the 24-hour acute WET testing provision applies

whether the test results submitted are for this requirement, the 48'hour
acute requirements, or the chronic requirements. The permittee may add a

100% effluent dilution to chronic or 48-hour acute tests and submit the

results after 24 hours to fulfill the 24-hour acute testing requirements'
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Toxicity Attributable to Dissolved Salts
Permittees may be exempt from compliance with the total toxicity
provisions in the TSWQS if they demonstrate that dissolved salts are
causing the effluent to be toxic- This exemption is allowed under the
definition oftoxicity in the TSWQS and under the 24-hour, 100% end-of-
pipe acute toxicity provisions (30 TAC $307.6(eX2XB)).

The definition oftoxicity in the TSWQS excludes adverse effects caused
by concentrations ofdissolved salts when the salts originate in a
permittee's source water. This exemption would affect compliance with the
chronic and 48-hour acute WET testing provisions.

According to 30 TAC $307.3(a)(65), "Source water is defined as surface
water or groundwater that is used as a public water supply or industrial
water supply (including cooling water supply). Source water does not
include brine water that is produced during the extraction ofoil and gas, or
oth€r sources of brine water that are substantially uncharacteristic of
surface waters in the area ofthe discharge."

Also, dischargers that exhibit 24-hour acute toxicity caused by (l)
concentrations of dissolved salts that originate from the source water or (2)
an excess, deficiency, or imbalance of dissolved salts in the effluent are
exempted from compliance with the 24-hour, 100% end-of-pipe acute
toxicity provision. These exemptions, which are specified in 30 TAC
S307.6(eX2XB), do not include instances where individually toxic
components (for example, the pollutants listed in Table I of the TSWQS)
have formed a salt compound that is causing the effluent to be toxic.

Figure l0 on page 121 outlines the steps necessary for proving that
dissolved salts are responsible for the toxicity and for receiving the
exemption. The following two sections further explain the exemptions for
dissolved salts.

TDS Exemption-24-Hour Acute (100% End-of-Pipe) Tests

When a permittee believes failure ofthe 24-hour acute tests occurred
because ofdissolved salts and seeks an exemption for that demonstration of
toxicity, the permittee will have to demonstrate that dissolved salts are
a cause oftoxicity in the effluent. Because the effluent may have multiple
toxicants, the permittee then has to prove that dissolved salts are the
primary cause oftoxicity. The iollowing paragraphs describe the process
in more detail.

Are dbsolved salts a cause of toxicit!? To confirm that dissolved salts are
a cause of toxicity in the effluent, the permittee is required to conduct at
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least one set oftoxicity identification evaluation (TIE) characterization
tests including an ion-exchange procedure.

. Ifthe TIE tests fail to prove that dissolved salts are a cause of toxicity,
the permittee will continue with the TRE to identiry the toxicant or
toxicants and to reduce or eliminate the acute toxicity'

r Ifthe TIE tests show that dissolved salts are a cause oftoxicity in the

effluent, the permittee then has to prove that they are the primary

cause of acute toxicity.

Are dissolped sslts lhe primary cause of toxicit!? The permittee should
use a combination ofthe following techniques to show that dissolved salts
are the primary cause of acute loxicity:

r conduct WET tests using an altemate species that is mors tolerant of
dissolved salts

conduct side-by-side WET tests using the toxic effluent as well as a

mock effluent formulated to mimic the ionic composition of the effluent

perform measurements ofhigh levels ofdissolved salts in the effluent

perform an analysis ofthe ionic components ofthe dissolved salts

use computer models that predict the acute toxicity of saline waters

perform WET tests using sea salts that are formulated to correct ionic

imbalances.

The permittee may suggest other m€thods to demonstrate that dissolved
salts are the primary cause of toxicity for the TNRCC's review and
consideration.

o Ifthese techniques show that dissolved salts are not the primary cause
ofacute toxicity, the perrnittee will continue with the TRE to address
the toxicity.

. lfthe techniques prove that dissolved salts are the primary cause of

toxicity, the TRE requirements cease.

When the TRE requirements cease because dissolved salts are the primary

source ofacute toxicity, the TNRCC evaluates or requires the permittee to

evaluate the use of an altemative test species or modified test protocol' The
permittee may be required to continue conducting the 24-hour acute tests if

an alternate test protocol successfully resolves the acute toxicity
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Figure 10- Procedure for Exemption from Total Toxicity Requirements because of
Dissolved Salts
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caused by the dissolved salts in the effluent. The TNRCC then initiates an

amendment ofthe permit to include these measures'

If an altemate species is unavailable' or if test protocol modifications such
as ionic adjustments are unsuccessful, the permittee will most likely be
required to continue testing with the standard test species that is unaflected
by the dissolved salts.

TDS Exemption-Chronic and 4&'Hour Acufe l'ests

When a permittee believes effluent toxicity evidenced by a chronic or 48-

hour acute WET test is caused by dissolved salts and seeks an exemption
for that demonstration of toxicity, the permittee should follow an approach
similar to that described in the previous subseclion- EPA will review any
protocol that could affect permits or other regulatory actions that are
subject to EPA apProval'

First, permittees have to show that dissolved salts are a cause oftoxicity in
the effluent. Since the effluent may contain multiple toxicants, permittees

have to prove that dissolved salts are the primary source oftoxicity Next,
permittees have to show that the dissolved salts are coming from their
source water. Pemittees need to complete each step in this proc€ss to
receive the exemption for dissolved salts. The following paragraphs
describe this process in more detail.

Are dissolved salls a catse of toxiciti? To confirm that dissolved salts are

a cause of elfluent toxicity, the permittee will conduct at least one set of

TIE characterization tests including an ion-exchange procedure' Ifthe TIE

tests show that dissolved salts are not a cause of effluent toxicity, the
permittee will continue with the TRE to identifi the toxicant or toxicants
and to reduce or eliminate the toxicify'

If the TIE tests show that dissolved salts are a cause of e{Tluent toxicity, the
permittee then has to prove that they are the primary cause of toxicity'

Arc dissolved snlts lhe primary cause of tuxicit!? The permittee may use
the techniques described in the previous section "24-Hour Acute (100%

End-of-Pipe) Tests" on page I i 9 to prove thai dissolved salts are the
primary cause oftoxicity' Ifthese techniques fail to do so, the permittee
will continue with the TRE to address the toxicity' Ifthe techniqu€s prove

that dissolved salts are the primary cause oftoxicity, the permiftee then has

to prove that the dissolved salts are coming from the source water'

Are dissolved salts coming from source water? Tohelp prove that
dissolved salts originate from th€ source water, the permittee should
sample the facility's intake water and/or raw waler source and compare its
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dissolved salt concentration and ionic composition with those ofthe
effluent. Increases in the dissolved salt content ofthe et'fluent due to
process evaporation should also be evaluated where appropriate. In any
case, if the emuent's TDS concentration is greater than that of the source
water or ifthe effluent's ionic composition varies significantly from that of
the source water, effluent limits or control measures may be included in the
permit.

o Ifthe dissolved salts are not from the source water, the permittee has to
comply with the total toxicity provisions of the TSWQS. If a protocol
for an instream biological survey is approved by EPA, it may be
possible for the permittee to attempt to demonstrate that aquatic life in
the receiving water is not adversely affected by the total dissolved
solids (TDS) levels in the proposed permit.

r Ifthe dissolved salts are from the source water, the permittee may cease
the TRE. Upon cessation of the TRE, TNRCC staff will, in conjunction
with the permittee, evaluate the use of an alternalive test species or a
modified test protocol. The permittee may be required to continue
testing if modifoing the test protocol or using an altemate species
resolves the toxic effect ofthe dissolved salts in the effluent. The
TNRCC will then amend the permit to include these measures.

Ifan altemate species is unavailable or tests using a modified test
protocol still demonstrate toxicity due to dissolved salts, the permittee
will most likely be required to continue testing with the standard test
species that is unaffected by the dissolved salts.

Discharges to marine waters are reviewed on a case-by-case basis and are
subject to EPA review and approval in accordance with the MOA between
the TNRCC and EPA conceming the TPDES program.

Ammonia Toxicity

Controlling Potential Ammonia Toxicity

Ammonia, a common component of domestic wastewater, has been shown
to be toxic to aqualic organisms. Models used to determine effluent limits
for oxygen-demanding constituents do not account for the toxicity that
ammonia can exert. Therefore, to preclude instream toxicity, some permits
may now include either modified limits for total ammonia or a WET limit
with a WET testing frequency of six times a year when all of the following
conditions are met:

o the discharge is to freshwater and
o the facility has a critical dilution of50% or greater and
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. the facility has permitted ammonia limits to maintain instream
dissolved oxygen criteria, or it has categorical ammonia limits.

The modified ammonia limits or WET limit apply to the following types of
facilities:

. major domestic facilities (average permitted flow > I MGD)

t minor domestic facilities (avera ge petmitied flow <l MGD) that
discharge to a water body that
' contains a threatened or endangered species or
' is listed for ammonia on an EPA-approved 303(d) Iist

r all major industrial facilities.

By following these guidelines, TNRCC will ensure that it is not authorizing
the discharge of toxic amounts of ammonia.

Toxicity Attributable to Ammonia

TNRCC recognizes that a technology-based daily average ammonla-
nitrogen limit of 3 mg/L generally precludes toxicity to freshwater test
species, specifically the fathead minnow. Therefore, the TNRCC will
implement this limit as the TRE resolution for toxicity attributable to
ammonia. This resolution applies solely to domestic wastewater treatment
plants discharging to freshwater with ammonia as the primary toxicant. The
ammonia limit will be implemented in permits as follows:

o For those facilities whose permits contain interim or final efTluent
phases that include a daily average ammonia-nitrogen limit of 3 mg/L,
the persistent letbality requirements are suspended until the effective
date of the limit.

o For those facilities whose permits do not contain interim or final
effluent phase that include a daily average ammonia-nitrogen limit of 3
mg/L, TNRCC staffwill amend the permits to include this limit.

r Facilities whose permits contain interim or final effluent phases that
include seasonal ammonia-nitrogen limits or ammonia-nitrogen limits
gleater than 3 mg/L w)ll be evaluated by TNRCC staff on a case-by-
case basis for the appropriateness ofthe specified limit. Ifthe limit
appears incapable ofprecluding toxicity, TNRCC staff will amend the
permit to include a daily average ammonia-nitrogen limit of 3 mg/L.

The 3 mg/L ammonia-nitrogen limit is normally implemenled in lieu of a
WET limit. However, should this Iimit prove ineffective in precluding

t24



toxicity, TNRCC staff will amend the permit to include an alternative limit
and/or corrective measures protective of the receiving waters.

Toxicity Attributable to Diazinon
The TSWQS contain a special provision (30 TAC $307.6(e)(2)(E)) for
those domestic wastewater facilities demonstrating Diazinon as the primary
cause ofeffluent toxicity. Once the permittee demonstrates this, using
standard TIE characterization tests and other analytical techniques, and
also demonstrates that Diazinon is ubiquitous within the wastewater
collection system, TNRCC will amend the permit. The amendment requires
the permittee to address toxicity as follows:

1. Public Education Program (PEP). The permittee will be required to
implement a PEP, emphasizing education and awareness to prevent
Diazinon from entering the collection system. The PEP should include,
but not be Iimited to, the following components:

a. Users Survey-The permittee should survey all suspected users of
Diazinon. The survey should be comprehensive, including
individuals as well as businesses. The survey should identiff those
source groups and/or individuals that should receive the information
described in l.b.

b. Information Development-lhe permittee should develop
information for dissemination to source groups and individuals.
This information should include best management practices for use
oiDiazinon and other pesticides and alternative methods ofpest
control besides the use of organophosphate pesticides.

c. Disseminaling Information-The targeted audience should be
assured of receiving the developed information through a number of
means, including the media, mailings, and public presentations.

2. Diazinon Monitoring. The permittee will monitor wastewater influent
and effluent for Diazinon while continuing to biomonitor using the
most sensitive species. The results of the WET testing and the Diazinon
monitoring should be submitted in quarterly reports.

Should Diazinon not prove to be the primary cause oftoxicity or not be
ubiquitous within the wastewater collection system, the permittee will
resume the TRE. In addition, should the permittee not address Diazinon
toxicity as described above with due diligence, the TRE requirements
remain in effect. In either case, TNRCC may amend the permit to speciry
appropriate tcxicity control measures as given in 30 TAC $307,6(e)(2)(D).
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TPDES Storm Water Permits

General Provisions
This chapter describes storm water discharges subject to TPDES permit
requirements, which include discharges associated with industrial
activities, conslruction activities, and regulated discharges of storm water
from municipal separate storm sewer systems (MS4s). These types of
discharges are identified by state and federal regulation (30 TAC
$281.25(4) and 40 CFR Part 122).

Currently, the TNRCC has not developed routine procedures for setting
chemical-specific effluent limits on storm water discharges, based upon
the TSWQS. In certain circumstances such as industrial storm water
discharges, technology-based effluent limits for storm water discharges
will be applied in individual permits. The TNRCC may require an
operator of an industrial facility, authorized by a general permit, to apply
for an individual TPDES oermit because of:

I a total maximum daily load (TMDL) and implementation plan
. the anti-basksliding policy-see 40 CFR 122.44(l)
r a history ofsubstantive noncompliance
. othersite-specificconsiderations.

Reviewing Permit Applications
Permit application review procedures for storm water discharge activities are
described in this section. These procedures are different from the permit
application review procedures associated with wastewater discharges
(discussed in the subsection of this document entitled "Application
Screening" on page 82) because storm water discharges are normally
intermittent and occur during wet weather conditions.

As stated in 30 TAC $307.8(e), controls on the quality of permitted storm
water discharges are largely based on implementing best management
practices and/or technology-based limits in combination with instream
monitoring to assess standards attainm€nt and to determine whether
additional controls on storm water are needed. Consistent with the
approach described in the EPA's Interim Permitting Approach guidance
(61 FR 43761, November 6, 1996), implementation of storm water permits
includes the followins items:
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o Specific conditions or limitations are incorporated as conditions ofthe
discharger's TPDES permit, as necessary and appropriate, based upon
surface water quality data or other acceptable information.

o Where data are not available to characterize the quality of storm water
and the receiving water, the TPDES permit may include specific
conditions for instream and outfall monitoring' In this situation, data
collection will supplement the implementation ofnecessary controls'

This data will be used to make any necessary permit modifications.
Additionally, the data will be used to consider necessary permit
revisions at the time of permit renewal. In subsequent permit actions,
the l-NRCC may continue to require instream and monitoring
requirements, as aPPropriate.

Special circumstances may warrant a review similar to that applied to
wastewater discharges. Some examples include:

. Storm \rater management systems designed to retain water and to
discharge during static or low-flovr' conditions.

r Storm water management systems designed to commingle stotm water
with other waste streams, such as process, utility, or sanitary
\uast€walel,

The Clean Water Act (CWA) Sections 301,304, and 401 (33 United
States Code (U.S.C.) 1331, l3l4 and l34l) provide that National
Pollutant Discharge Elimination System (NPDES) permits must include
effluent limitations requiring authorized discharges to:

. meet standards reflecting levels oftechnological capability

e comply with EPA-approved state water quality standards

o comply with other state requirements adopted under authority retained
by states under CWA $5 10, 33 U.S.C' $ 1370.

In general, TPDES storm water permits do not contain numerical water-
quality-based effluent limits (WQBELs). Instead, they emphasize
riquirements that facilities must prevent or effectively reduce exposure of
storm water to pollution (for example, by building shelters that protect

materials and activities in general from exposure to the elements,
including rainfall and rainfall runoff). Such permit requirements are
similar to those of previously issued NPDES storm water p€rmits that are

based on a strategy of reducing pollution at the source, as opposed to
treatment before discharge. Nothing in this chapter, however, precludes

the TNRCC from implementing WQBELs on a storm water discharge.
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Site-Specific Information
Site-specific information may be used to develop unique storm water
management practices associated with a storm water drainage system.
Conditions and effluent limits may be based on, but not limit€d to, the
following considerations:

r the existing storm water system design

o local climatic conditions

e the water bodv beine listed on the state's Clean Water Act Section
303(d) List

. assessments ofhabitat and biological integrity ofreceiving waters

. extent ofsuccess already achieved in preventing and minimizing storm
water pollution

o preferences and alternatives provided by the permit applicant

r economically achievable and feasible measures for pollution
reduction, including application of structural controls, treatment
facilities, management practices and operational methods, and similar
considerations.

Such information may be found in a storm water pollution prevention plan
(SWP3) or storm water management plan for TPDES applicants. These
plans are documents prepared by the permit applicant describing how the
site should be managed to prevent or significantly reduce discharge of
pollutants from the site. These plans will be updated when necessary and
made readily available to TNRCC personnel upon request.

Antidegradation Review of Storm Water Permits
Antidegradation reviews ofTPDES permil applications for storm water
discharges are conducted in accordance with 30 TAC $307.5.
Antidegradation reviews are conducted both for individual permits (such
as M34s and specific industrial facitities) and for general permits
developed to address storm water discharges from small MS4s and
categories of industrial activity (including construction activity),
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Discharges to lmpaired Waters

New sources or new discharges of the constituent or constituents of
concern to impaired waters are not authorized by permit unless otherrvise
allowable under 30 TAC $305 ("Consolidated Permits") and applicable
state law. For discharges not eligible for coverage under a general storm
water permit, the discharger must apply for and receive an individual or
other applicable general TPDES permit prior to discharging.

Impaired waters are those that do not meet one or more of the applicable
water quality standards and that are listed on the state's 303(d) List

Conslituents of corrcern are those for which the water body is listed as
impaired.

A discharge ofth€ constituent or constituents ofconcern to impaired water
bodies forwhich there is a TMDL implementaiion plans is only eligible
for coverage under a general storm water permit if:

r it is consistent with the approved TMDL and the TMDL
implem€ntation plan and

r the facility incorporates the limitations, conditions' and requirements
applicable to its discharge, including monitoring frequency and
reporting required by TNRCC rules, into its SWP3 or storm water
management plan

Even if a TMDL has not yet been developed and implemented for the
constituent or constituents ofconcern, discharges to impaired water bodies
must not cause or contribute to the impairment (see 30 TAC $305
"Consolidated Permits").

Discharges to the Edwards Aquifer Recharge Zone

Discharges of storm water associated with industrial activity, and other
non-storm water discharges, cannot be authorized where those discharges
are prohibited by 30 TAC $213 ("Edwards Aquifer"). New discharges
located within the Edwards Aquifer Recharge Zone, or within that area
upstream from the recharge zone and defined as the Contributing Zone,
must meet all applicable requirements of, and operate according to, 30
TAC 0213.

B According to the N o.tembet 22,2002, EPA letter approving this document, permits must be
issued in accordance with the TMDL, regardless of whethel a separate implementation plan will

be developed.
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Discharges to Specific Watersheds
and Water Quality Areas

Discharges of storm water associated with industrial activity, and other
non-storm water discharges, cannot be authorized where prohibited by
provisions of 30 TAC $3 I I ("Watershed Protection") for water quality
areas and watersheds.



Site-S pecific Standards
and Variances

General Provisions
As stated in 30 TAC $307.2(d)(3), the nanative provisions, the designated
uses, and the numerical criteria of the TSWQS may be am€nded to
account for local conditions. Adoption ofa site-specific standard is an
explicit amendment to the TSWQS thal requires EPA approval and an
opportunity for public hearing.

In cases where "site complications" require substantial additional time to
justifu, review, and approve a site-specific standard, a temporary variance
(variance) for an existing facility may be requested before or during the
permit application process to allow the pemittee time to gather
information to support a site-specific standard. A variance is not
equivalent to a site-specific standard, which is a rule change. Variance
procedures are defined in 30 TAC $307.2(dX5). Preliminary evidence
indicating that a site-specific standard may be appropriate should be
sutrmitted to TNRCC to show that a variance is warranted.

The information necessary tojustifr a variance is only a part ofthe
process ofjustifuing a site-specific standard. The applicant should
continue to develop more comprehensive informalion to support the site-
specific standard. Technical guidance to support a site-specific standard is
given in the following sections ofthis document: "Site-Specific Standards
for Aquatic Life Use" (see page 137), "Site-Specific Numerical Standards
for Aquatic Life" (see page 140), and "Site-Specific Standards for Total
Toxicity" (see page 145).

Interim Permit with a Variance
A variance may be requested before or during the permit application
process. TNRCC includes all variance requests in the Notice of
Application and Preliminary Decision, and the public is given the
opportunity to request a hearing on both the variance and the TPDES
permit. A variance for a TPDES permit also requires EPA approval. The
TNRCC's approval of a variance along with the TPDES permit formally
recognizes that a site-specific standard may be justified based on
preliminary evidence provided by the applicant. The variance is approved
by the TNRCC as conditions in the permit that provide interim effluent
limits or monitoring requirements. Permit conditions for the pollutant or



pollutants ofconcern are normally the same as in the previous permit.
However, the application ofa variance cannot impair an existing,
anainable, or designated use. As stated in 30 TAC S307.2(dX5XD)' the
permit must preclude degradation. A TPDES permit that contains an
approved variance is issued for up to a three-year term.

The variance consists of special provisions in the TPDES permit, which
establish a schedule for the permittee to submit a work plan to study the
stream characteristics, aquatic life uses, or other site-specific information
about the receiving water. Upon approval ofthe work plan, the permittee
performs the study in accordance with the approved rvork plan. Final
effluent limits based upon the existing standard are not applied in the
permit, since the appropriateness ofthe existing standard is in question
and under study. However, the permit will specifo the effluent limits that
would be applied in the next permit if the permittee does not comply with
the requirements ofthe variance or if the existing standard is not revised.

The variance provisions in the short-term permit allow the permittee time
to gather information necessary to fully support a site-specific standard'
With this information, the applicant should request the site-specific
standard in writing and submit the approved study to TNRCC at least 180
days before the expiration date ofthe permit'

A permittee may also request a variance where an existing permit already
includes a compliance period to meet the TSWQS' In this case, the
existing permit (which includes a compliance period for the pollutant of
concem) is amended to recognize the variance request. If granted' the
variance will expire no later than three years following the issue date for
the permit that previously specified a compliance period

Variance Extensions
Wh€n the TNRCC receives the permit renewal application and the study
of stream characteristics, aquatic life uses, or other site-specific
information about the receiving water, a technical review ofthis
information is conducted. A recommendation on the elfluent limits for the
succeeding permit is made, based upon the permiftee's fulfillment ofthe
variance requirements and whether the TNRCC agrees the site-specific
standard is warranted.

Recommendation that the standard be revised: In this situation, the
TNRCC determines that the proposed site-specific standard is appropriate,
and EPA determines that it is technically approvable' Ifthe revision to the
TSWQS can be processed and completed before the TPDES permit is
renewed, then the p€rmit is issued with final effluent limits based upon the
revised standard. Otherwise, the succeeding permit is renewed with a
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variance extension. The interim effluent limits will be extended from the
previous permit to allow additional time for a site-specific standard to be
adopted into the TSWQS and approved by EPA.

Once the site-specific standard is adopted and approved by EPA, the
permittee can seek to have the TPDES permit amended to include effluent
limits to reflect the new standard. Ifthis new standard requires an upgrade
in treatment, the permit may include a compliance schedule to achieve the
effluent limits needed to meet the final standard. As described in 30 TAC
$307.2(0, up to three years from the effective date ofthe permit's
issuance is provided to allow sufficient time for the permittee to modifu
the effluent quality.

Recommend ion that the standard not be revised: In this situation,
TNRCC (or EPA) does not believe the study supports the site-specific
standard. The succeeding permit may include a compliance schedule to
achieve the effluent limits needed to meet the existing standard. As
described in 30 TAC $307.2(f.), up to three years from the effective date of
the permit's issuance is provided to allorv sufficient time for the permittee
to modifu the efTluent quality.

When the permittee has not complied with the conditions in the variance,
then the succeeding permit is issued with final effluent limits based upon
the existing standard, effective immediately. The TNRCC does not grant a
compliance period with interim effluent limits in this situation, since the
permittee did not perform the required study or otherwise fulfill the
requirements of the variance.

Goordinating with EPA
In the Memorandum of Agreement (MOA) with the EPA on assumption
of the NPDES program, the TNRCC agreed that EPA would review all
drall TPDES permits that include a recommendation of a variance. The
TNRCC routes draft permits with a variance or variance extension to
EPA, along with the technical information that the permittee provides to
support the variance request. The EPA reviews the variance request within
45 days and may confer with the USFWS on endangered species issues
during this review period. By the end ofthe 45-day review, EPA either (l)
approves the variance and draft permit or (2) specifies any interim
objections. Any interim objections have to be resolved before the TNRCC
can proceed.

Further details ofprocedur€s for federal revi€w ofTPDES permits can be
found in the TPDES MOA, which is available on the agency's Web site
(see footnote 2 on page l2).
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Temporary Standards
Where a criterion is not attained and cannot be reasonably attained for one
or more ofthe reasons listed in 40 CFR Partl3l.10(g)' then a lemporary
standard for a specific water body may be adopted as part of30 TAC

$307.10 as an alternative to downgrading uses. Reasons for a temporary
standard are as follows:

o Naturally occuning pollutanl concentrations prevent the attainment of
a use

. Natural, ephemeral, intermittent, or low-flow conditions or water
levels prevent the attainment ofthe use

r Human-caused conditions or sources ofpollution prevent the
attainment of the use and cannot be remedied or would cause more
environmental damage to correct than to leave in place

r Dams, diversions. or other types ofhydrological modifications
preclude the attainment ofthe use, and it is not feasible to restore the
water body to its original condition or operate such modification in a

way that would result in the attainment of a use

r Physical conditions related to the natural features ofthe water body'
such as the lack ofa proper substrate, cover, flow' depth, pools, riffles,
and the like, unrelated to water quality, preclude attainment ofaquatic
life protection uses

o Controls more stringent than those required by sections 301(b) and
306 of the federal Clean Water Act would result in substantial and
widespread economic and social impact.

In accordance with 30 TAC $307.2(g), the following provisions apply to

temporary standards:

r A criterion that is established as a temporary standard must be adopted
as stated in the provisions of30 TAC $307.2(dX3).

A temporary standard must identi$ the water body or water bodies
where the criterion applies.

A temporary standard will identiff the numerical criteria that will
apply during the existence of the temporary standard, and a
remediation plan to address compliance with designated uses and
criteria will be provided for approval by EPA'
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. A temporary standard does not exempt any discharge from compliance
with applicable technology-based effluent limits.

. A temporary standard must expire no later than the completion oflhe
next triennial revision of the TSWQS.

o When a temporary standard expires, subsequent discharge permits will
be issued to meet the applicable existing water quality standards.

o If sufficiently justified as staled in the provisions of9307.2(d)(3), a
temporary standard can be renewed during revision of the TSWQS.

o A temporary slandard cannot be established that would impair an
existing use.

Permits including a limit based on a temporary standard typically (l) are
issued for three years, (2) are amended by staffafter three years, or (3)
include another oplion that precludes allowing limits to be based on the
temporary standard for an extended (five-year) period if the temporary
standard is removed from the TSWQS.

Site-Specific Standards for Aquatic Life Use
For unclassified water bodies, aquatic life uses are assessed as described in
the chapter of this document entitled "Determining Water Quality Uses and
Criteria" on page 3. In cases where the preliminary assessment indicates
that the 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 as discussed in this section. UAAs are also
conducted on classified streams where the attainable aquatic lif'e use has
become lower than the desisnated use.

The rest of this section explains:

. the procedures used to review and approve UAAs

o how to conduct UAAs for typical sites on unclassified streams

r the kinds ofsite complications that require additional analysis.

UAA Review and Approval Procedure

Data collection, compilation, and analysis may be conducted by TNRCC,
the applicant, river authorities, or governmental or other entities. TNRCC
staffreview each UAA in order to ensure conformance with the basic

t3'l



protocol. IfTNRCC decides a lower aquatic life use designation is
justified, then TNRCC sends the UAA to EPA Region 6 for review and

preliminary approval.

IIAAs for unclass@tl streoms, Within 30 days after receiving a tlAA for

a "typical site" on an unclassified stream, EPA reviews the UAA in

u..oidun"" with the protocol entitled "UAA for Typical Sites (Unclassified

Streams)" on page 138 and provides a response to the TNRCC' Additional

time may be needed for EPA review of streams with "site complications"
(see page 140 for more information)' Preliminary approval of a UAA by

EPA constitut€s a finding that the requested aquatic life uses and criteria

for tbe stream are "approvable" for a site-specific designation in the

TSWQS.

TNRCC will designate site-specific aquatic life uses in the TSWQS' To the

extent possible, the public notification and public hearing requirements .fior

adopting a site-specific standard may be conducted in conjunction with the

public participation procedures for any permit actions that affecr the

particular site.

After TNRCC and EPA final approval ofthe revised TSWQS' TPDES

discharge permits are issued with effluent limits based upon the new site-

specific standard designation. The new site-specific standard is also

included in the TNRCC's Water Quality Management Plan (WQMP)'

UAAs for classiJied s/reanrs' For classified streams, EPA may need more

than 30 days to review the UAA. Lowering a designated aquatic life use on

a classified water body takes a more extensive study than for lowering the

presumed aquatic life use ofan unclassified stream' A UAA for a classified

stream requires that representative sites throughout the segment be

evaluated rather than one typical site as for an unclassified stream'

The TNRCC reviews the UAA to ensure conformance with basic protocol'

Iftbe UAA indicates that the attainable use is lower than the designated

use, the TNRCC sends the UAA to EPA. After reviewing the UAA' EPA

sends a response to the TNRCC. Preliminary approval of a UAA by EPA

for classified streams constitutes a finding that the lowered aquatic life use

is "approvable" as the new designated use for the classified stream' The

change in the designated use is placed in the next revision ofthe TSWQS'

uAAs for Typical Sites (Unclassified Streams)

Applicabitity. The UAA procedures in this section may be used under the

followins conditions:
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A sample site unimpacted by a pollutant source is available (or data
already exists for a reference area), such as in the projected area of
impact for a new permit, or upstream of an existing permit.

The attainable use is not impaired by other sources ofpollution at
critical conditions.

r The characteristic aquatic life use in unimpacted reference areas is
lower than the stat€wide or region-wide presumed use. This
corresponds to one or more ofthe following reasons for lowering a
designated use listed in 40 CFR Part l3l:

' Naturally occuning poor water quality prevents the attainment of
the use.

' Natural stream flow conditions prevent the attainment ofthe use.

' Physical characteristics ofthe stream channel (morphometry)
preclude attainment of aquatic life uses.

' Hydrologic modifications (dams, spillways, intake structures, and
so on) preclude the attainment of the use, and the impacts cannot be
reasonably mitigated.

Summary of UAA Procedures. The following items summarize the UAA
procedures for typical sites:

r Identifo reference areas and define stream reach or reaches to be
included in the assessment.

. Summarize stream morphometry, flow characteristics, and habitat
characteristics in the reference area in accordance with:

a standardized stream characteristics form (from a TNRCC
wastewater permit application), which also contains a description of
the proposed or existing discharge; or

the TNRCC Receiving Water Assessment Procedures Manual, GI-
253, June 1999 or the most recent publication. This document is
available upon request from TNRCC's Water Quality Standards
Team; or, on the agency's Web site (www.tnrcc.state.tx.us), follow
the link for "Publications."

Conduct fish sampling (or in some cases macroinvertebrate sampling)
in the reference area in accordance with the Gl-253 (see preceding
bulleted item).
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. Apply quantitative indices in accordance with the GI-253' cited above'

TNRCC sends the results of the UAA to EPA as a summary report with the
presentation ofresults on a standardized receiving water assessment form

(Appendix D of GI-253, cited above)

Site Comptications Requiring Additional Justification

]nunusualsituationS,theremaybesite-specificcomplicationsthatindicate
more information is needed tojustifo an aquatic life use that is less than the

presumed use for an unclassified water body. Examples of such situations

ind the types of additional information that may be appropriate are listed

below.

Examples of S iteSpecific Complications

r The reasonably attainable uses in the receiving waters are impacted by

an existing discharge and are considered to be lower than the naturally

occurring uses in an appropriate reference area (for example,
upstream).

o No suitable reference areas are available for sampling'

r Dissolved oxygen criteria for a particular aquatic Iife use are
inappropriate for the site'

ExamPles of Adtlitional AnalYses

. Water quality modeling simulations to evaluate treatnrent options

o Additional investigation ofpollutant sources and instream impacts

r Sampling and evaluation ofadditional parameters, such as diel
measurements of dissolved oxYgen

r Technical and economic feasibility of aftaining the presumed use'

Site-specific Numerical Standards for Aquatic Life

A permittee may pursue a standards modification where local site-specific

factors suggest lhat the numerical criteria are inappropriate for a particular

water body. These factors are defined in 30 TAC $307'6(c)(10)'

The following paragraphs discuss these factors in more detail lnformation

that may establish the presence of these factors should be submitted as part

1 4 0



of a permit application. Based on the existence ofthese factors, a permittee
may seek a permit amendment to modifu final effluent limits. An
application to amend a permil does not delay the effective date offinal
effluent limits as established in an existing permit; therefore, an
amendment application should be submitted well in advance ofthe
effective date of the final elfluent limits to allow full TNRCC consideration
and final decision. The remainder of this section discusses each factor and
how TNRCC staff evaluate information submitted by a permit applicant.

Where an applicant believes that a metal standard is inappropriate, the
applicant should carefully evaluate recent effluent analytical data to ensure
that effluent metals concentrations do in fact exceed levels necessary 1o
comply with existing standards. The applicant should employ clean
techniques for all sample-handling and analytical procedures to avoid
sample contamination.

Baekground concenlrations of specific loxics of concern in receiving
waters, sediment, and/or indigenous biota. (See 30 TAC $307.6(c)(10)
(A).) Through sampling ofthe receiving water in an area unimpacted by
dischargers, the applicant should demonstrate that toxic pollutants exist
naturally at concentrations higher than the instream criteria. Where the
background concentration is greater than the instream criteria, the TNRCC
establishes effluent limits that will preclude further increase in the
background concentration.

Persistence and degradation rute of specific toxic materials. (See 30 TAC

$307.6(c)( l0)(B).) The applicant may demonstrate that a specific toxic
pollutant in the effluent has a short half-life within the defined mixing zone
ofthe receiving water due to chemical reactions with naturally occurring
compounds, degradation in ultraviolet light, and so forth. This
demonstration should be made using receiving water while simulating
natural conditions as much as possible. The applicant tnay also use
instream studies of existing discharges.

The applicant should provide proof ofdegradation and determine that
receiving water concentrations ofthe toxic pollutants ofconcern do not
exceed appropriate criteria. In addition, the applicant should determine the
worst-case scenario or demonstrate that the degradation rate is independent
of seasonal fluctuations in water chemistry (for example, temperature, pH,
dissolved oxygen, and hardness).

Synergistic, aililitive, or antagonislic inleructions of toxic substances with
other toxic or nontoxic mate als. (See30TAC $307.6(c)(10)(C).) A
synergislic interaction is a situation in which the combined effect of two or
more chemicals is greater than the sum ofthe eflect ofeach substance
alone. An additive interactior? is a situation in which the toxicity ofa
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mixture of chemicals is approximately the same as that expected from a
simple summation of the known toxicity of each of the individual
chemicals in the mixture. An anta4onistic interaction is a situation in
which a mixture oftoxicants exhibits a less-than-additive toxic effect.

The applicant may demonstrate that toxicity in an effluent is caused by a
synergistic, antagonistic, or related interaction. By modifoing the
concentration ofa certain chemical in the €ffluent, the applicant may be
able to show that a reduction ofeffluent toxicity will result without the
removal ofother suspected toxicants. This dernonstration should be made
by performing whole effluent toxicity (WET) tests on eflluent or in-situ'
either from a working wastewater treatment syst€m or a pilot project, using
receiving waters. A synergistic interaction may, however, necessitate
stricter permit limits to pfotect the receiving waters.

Measurements of total efJlaent toxrczn (See 30 TAC $307.6(cxlOXD).)
To demonstrate that a site-specific standard may be appropriate, an
applicant may perform WET tests using indigenous r€ceiving water
species. The WET tests should be conducted before submitting the permit
application. The applicant should conduct an assessment ofthe receiving
water to determine the species present. A diverse, representative, and
sensitive group ofspecies should be tested for short- and long-term
impacts. The permittee should also demonstrate that sensitive, indigenous
species will not be adversely affected, and aquatic life and other uses will
not be impaired.

Eflluent limits based on specific numerical criteria may not be raised if
bioaccumulation or persistence in the food chain or the environment may
produce long-term impacts that cannot be measured by WET tests. All
altemate site-specific conditions related to chronic or 48-hour acute WET
testing are subject to EPA review and approval.

Indigenous aquatic organisms that moy hat e differcnl rcsponses to
particulor toxic materials. (See 30 TAC $307.6(c)( 10)(E)') An applicant
may demonstrate that indigenous aquatic organisms are not affected by the
effluent at the same concentration as species used to develop the criteria in
the standards. This demonstration may be accomplished by performing a
detailed survey of aquatic organisms in the water body in areas in and out
ofthe effluent plume. The applicant should also prepare a statistical
analysis ofthe impacts to the receiving water. In addition, the applicant
should evaluate the relative sensitivities of indigenous organisms to
particular toxicants of concem.

The permittee may calculate a site-specific criterion ifthe assemblage of
indigenous aquatic organisms satisfies the minimum family and genus totals
defined in Guidelines for Deriving Numerical National Waler Quality
Criteriafor lhe Proteclion ofAquatic Organisms and Therr Uses by the U.S'
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Environmental Protection Agency, OIIice of Research and Development,
NTIS Accession Number PB85-227049, (Stephan et al.), 1985.

Technological or economic limils of lreatabiliA for speciJic loxic
materials. (See 30 TAC $307.6(cX | 0)(F).) If the permittee cannot achieve
the required effluent limits (normally no lower than the MAL) by best
available technology (BAT), then the permittee may apply for a
modification of the effluent limit. An applicant seeking an effluent limit
modification due to treatment technology limitations should demonstrate,
through the use ofpilot tests, the level to which the specific toxic pollutant
ofconcern can be treated using state-of{he-art treatment.

The permittee should submit an evaluation ofthe costs of treatment
required to meet the water-quality based eflluent limit and include a
comparison ofBAT or existing costs with estimated costs ofstate-of-the-
art treatment. In this evaluation, the applicant should outline the
incremental changes to the existing wastewater treatment facility to achieve
state-of{he-art treatment. These changes might include alterations in raw
materials, manufacluring processes, products produced, and energy
requirements. Also, the applicant should demonstrate that improvements in
best management practices or a simple raw material substitution would not
achieve the treatment level required to meet the wat€r-quality-based
effluent limits (WQBELs).

The applicant should show that existing or designated receiving water
quality uses are no1 impaired due 1o the modified permit limits.

Bioavailahilily of speciJic toxic substances of concern, as determined by
water-effect rutio lesls or othet analyses approved by the agency, (See 3O
TAC $307.6(cX l0)(G).) The applicant may demonstrate that the chemical
species of a particular substance in the effluent does not induce toxic
effects or has a much less toxic effect than another species ofthai
substance. The applicant should prove that the species present in the
effluent does not convert chemically or biologically to a more toxic form
upon entering and mixing with receiving waters. If the demonstration is
successful, the permit limit may be established based on the combined
toxicity of the chemical species in the effluent.

If, however, a toxic substance in an effluent converts chemically or
biologically to a more toxic species upon entering or mixing with receiving
waters, then the permit limit may be established based upon the toxicity of
the more toxic chemical species.

When a permit limit based on an aquatic life criterion is proposed, the
applicant may wish to develop a water-effect ratio (WER) to adjust the
criterion. A WER accounts for the difference in the toxicity of a metal in
laboratory water from the toxicity of metals in the permittee's receiving
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water. Permittees should follow EPA's guidance document, Intefim
Guidance on Determinalion and Use of Waler-EJfect Ratios for Metals,
EPA-823-8-94-001, I994 (or most recent revision), when conducting these

studies.

WERs obtained using the methods described in this EPA guidance
document cannot be used to adjust aquatic life criteria that were derived for
metals in other ways. Therefore, WERs using these methods cannot be used
to adjust the residue-based chronic criterion for mercury' or the field-based

selenium freshwater criteria.

Permit appf icants may also develop WERs usingBPA's Streamlined
Ilater-Effect Ratio Procedure for Discharges of Copper, EPA-822-R-0i-
005, March 2001. The streamlined procedure does not supersede the 1994

interim guidance; rather it provides an altemative approach for discharges
of copper into a freshwater environment. Permittees in this situation may
choose between using the 1994 interim guidance or the streamlined
procedure. Some of the features ofthe streamlined procedure are as
follows:

The procedure applies to continuous discharges ofcopper into
freshwater.

A minimum of two sampling events should be performed at least one
month apart.

The site water should be prepared by mixing effluent and upstream
receiving water to achieve the critical dilution.

The WER for a single sampling event is calculated by dividing the site
water LC50 by the greater of

' the lab water LC50, or
' the species mean acute value (SMAV). The SMAV, which is

usually found in EPA criteria documents, is the mean LC50 or
EC50 from a group ofpublished toxicity tests with laboratory
waler.

e A minimum of two WERs should be used to calculate the final WER

r The final WER is the geometric mean of the two (or more) sampling
event WERS.

New information concening the toxicity of a particulat sabstance, (See

30 TAC $307.6(cX lOXH).) en applicant or other interested partv may
provide new or updated information that indicales that the toxiciqv of a
substance is significantly different from the numerical criteria in the
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TSWQS. This information will typically consist of additional or revised
toxicity exposure testing. This testing should be conducted in accordance
with Guidelinesfor Deriving Numerical National Water Quality Criteria

for the Protection of Aquatic Organisms and Tharr Uses by the U.S.
Environmental Protection Agency, Office ofResearch and Development
(Stephan, et al.), 1985.

Site-Specific Standards for Total Toxicity

Additional chemical-specific or whole effluent toxicity limits may be
established in a permit as a result of confirming whole effluent toxicity at
the critical dilution. These chemical-specific or whole effluent toxicity
limits may be adjusted based on site-specific factors discussed in the
following paragraphs. However, any discharge limit that fails to prevent
significant toxicity to a test species at the designated critical dilution
requires a demonstration that instream uses will not be impaired (see 30
TAC 5307.6(eX2)(F)). An effluent limit that could exceed the total toxicity
requirements of the TSWQS requires a site-specific amendment to the rule.

The remainder ofthis section discusses each factor to be considered in
establishing permit limits and how TNRCC staff evaluate information
submitted by an applicant. All alternate site-specific conditions related to
chronic or 48-hour acute WET testins are subiect to EPA review and
approval.

Background toxicily of unimpacted receiving wolers, (See 30 TAC

9307.6(e)(zXFXi).) Where background instream toxicity exists, the
TNRCC may establish whole effluent or chemical-specific limits that
preclude further increase in the background receiving water toxicity. The
applicant should demonstrate background toxicity by assessing toxicity in
an area unimpacted by the discharge.

Persistence and ilegradalion rate of principal toxic materials that are
contfibuting to the total toxiciry of the discharge. (See 30 TAC $307.6(e)
(2)(f)(ii).) The applicant may demonstrate that chemicals responsible for
toxicity in the effluent have a short halflife within the defined mixing zone
ofthe receiving water due to chemical reactions with naturally occuning
compounds, degradation in ultraviolet light, and so forth. This
demonstration should be made using receiving water while simulating
natural conditions as much as possible. The applicant may also use
instream studies ofexisting discharges. The applicant should provide proof
of chemical degradation and determine that the receiving water's total
toxicity measurements do not violate appropriate criteria.
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Site-specific vafiables that may alter the impact of toxicity in the
discharge, (See 30 TAC $307.6(eX2XFXiii)') An applicant mav
demonstrate that existing receiving-water-specilic variables alter the toxic
impacts of an effluent. The applicant should use receiving water biological
studies or should perform whole effluent toxicity (WET) t€sts at critical
conditions on receiving water samples collected immediately within the
discharge plume to the end of the mixing zone.

Indigenous aquotic organisms that may have different levels of sensitivitJ)
than the species usedfor total toxicity reslizg' (See 30 TAC

$307.6(e)(2)(F)(iv).) An applicant may demonstrate that indigenous aquatic
organisms are not aflected by the effluent at the same exposure
concentration as the standard WET test species defined in the permit' This
may be accomplished by performing a detailed survey ofaquatic organisms
in the water body in areas in and out of the elfluent plume coupled with a
statistical analysis of the data. In addition, the applicant should evaluate the
relative sensitivities of indigenous organisms to particular toxicants of
concem using literature information or WET tests.

Technologicol, economic, or legal limits of trcalability ot control for
specific toxic marerrols. (See 30 TAC $307.6(eX2XF)(v)') If the permittce
cannot achieve the required total toxicity or chemical-specific permit limits
with best available technology (BAT), then the permittee may apply for a
modification of the effluent limit. An applicant seeking an effluent limit
modification because ofthe limitations of treatment technology should
demonstrate, through the use of pilot tests, the level to which the specific
toxic pollutant ofconcern can be treated using state-of-the-art treatment.

The permittee should submit an evaluation of the costs of treatment
required to meet the effluent limit and include a comparison ofBAT or
existing costs with estimated costs of state-of-the-art treatment. In this
evaluation, the applicant should outline the incremental changes to the
existing wastewater treatment facility to achieve state-of-the-art treatm€nt.
These changes might include alterations in raw materials, manufacturing
processes, products produced, and energy requirements-

AIso, the applicant should demonstrate that improv€m€nts in b€st
management practices, such as source control, public education,
housekeeping, a simple raw material substitution, or a water treatment
chemical substitution, would not achieve the treatment level required to
meet the water-quality-based effluent limits (WQBELs)' The applicant
should show that existing or designated receiving water quality uses are not
impaired due to the modified permit limits.
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Appendix A. Abbreviations



Abbrevietion Full  NNme

ACR

BAF

BAT

BCF

BMP

BOD

CBOD

CIJR

CPP

CRDL

CRP

CRQL

cs
CSTR

cv
cwA
DO

EPA

FR

HUC

LTA

MAL

MCL

MDL

MGD

MOA

MQL

MS4

MSDS

MZ

NH]-N

NOEC

NOV

NPDES

ONRW

PEP

acule-to-chronic ratio

bioaccumulation factor

besl available (cchnology

bioconcentration factor

best matagement Practice

biochemical oxygen demand

carbonaceous biochemlcal oxygen demand

Code of Federal Rcgulauons

Continuing Planning Process

contract required deiection limjt

Clean Rivers Program

contract required quanlitation levcl

chemical-specilic

Continuously S(ired Taok Reactor

coefficient ofva ation

Clean Water Act

dissolved oxygen

Environmeotal Proteclion AgencY

Federal Regjster

hydrological unil code

Iong-lerm average

minimum alalytical level

maximum cottaminant level

me$od detection limit

million gallons per day

Memorardum of Agreenent

minimum quantitation level

municipal separate storm sewer system

material safety data sheet

mixing zone

ammonia-nilto8en

No Observable Effects Concentmtion

Nolice ofViolation

National Pollutant Discharge E!imination System

oulstanding national resource water

education
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Abbrevittioo

POTW

RWA
'tQ2

SMAV

SMCI,

SOD

SWP3

swQM

TAC

TDS

TEAC

TEF

TEQ

TIE

TMDL

TN'RCC

TPDES

TRI]

TSS

TSWQS

u.s.c.
USFWS

USCS

WER

WET

WLA

WLE

WQBEL

WQMP

ztD

Full  Nrme

publicly owned treatmenl works

rcceiving watet assessment

seven-day, lwo-year low-flow

species mean acule value

secondary maximum contarn inant level

sediment oxygen demand

slom wa(erpollution prcvention plat

Surface Water Quality Monitoring

Texas Administrative Code

total dissolved solids

Texas Environmental Advisory Council

toxicity equivalency factor

toxicity equivalence

toxicity idenlifi cation evaluation

totsl maximuo daily load
'lexas 

Nalural Resource Conservalion Commission

Texas Pollution Djscharge Elimination System

toxlcity reduct jon evaluation

total suspended solids

Texas Surface Water Quality Standards

l]se-attainability analysis

Unit€d SIates Code

United Stat€s Fish and Wildlife Service

United States GeoloSical Surv€y

water-eff€ct ratio

whole effluent toxicity

waste load a.llocation

\a'aste load evaluation

water-quality-based emuent Umit

Water Quality Management Plat

zone of initial dilution



Appendix B. Playa Lake
Policy Statement



Playa Lake Policy Statement
Except as otherwise provided in this policy, a permit or order ofthe commission, the discharge fiom any

existing industrial or domestic wastewater treatment facility that is authorized to use and has used a playa

lake. rvhich does not feed into any surface water ofthe state, as a wastewater retention facility before July

10, l99l , the effective date of TNRcc adoption of related revisions to the Texas surface water Quality
standards, 3o TAc chapter 307, shall nor be subject to meeting such standards or other requir€ments for

discharges to waters in the state. However, additional r€quirements may be imposed in existing permits so

that such discharges shall not create a nuisance or otherwise impair public health, nor cause contamination

of groundwater. Such requirements include, but are not limited to,lhe prohjbition ofthe discharge ol raw,

unteated wastewater into a playa.

Accordingly, public access to the playa lake shall be limited (e.g.. by fencing and/or "no ttespassing"

sJgns) and applicable buffer zones shall be required. Additionally, because ofthe uncenajnty ofthe

impermeability and durability ofthe natural clay liner found on the bottom ofa Playa lake, as welJ as the

exact location and depth ofthe underlying water tablg groundwater quality monitoring and reponing shall

be a condition ofthe permit or permit renewal. If groundwater contamination from the discharge is

detected, a conective action plaD shall be developed and remediation measures shall be required'

lfthe wastewater is used for irrigation, the discharge must atso meet applicable tleatment levels and

application rates based upon soil depth and characteristics, topography, whether the Iand has been plowed,

crop uptake rates, and other televaot factors.

New dischargss to playa lakes not previously authorized to be used as wastewater trcalment or retention

iacilities before July 10, 1991. shall meet applicable surface water qualily standards in addilian to th€
groundwater prot€ction requirements above- Additionally, if a finding is made that a waste discharge into

a playa of industrial or municipal waste (authorized before July t0, l99l) is subject to the TPDES
prcgramr any existing permit will b€ amended to include a reasonable compliance Period, consistent with

other agency rules. Such discharges ate subject to the TPDES prograrn ifthe playa is consider€d as waters

oftbe united states. Unclassified playa shall be presumed to have the same standards as that for an

unclassified intermirtent water body until more specific standards are established for this water in th€ state.

,,/#:" _
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Table 2. Critical Low-flow Values for Dissolved Oxygen

for the Eastern and Southern Texas Ecoregions

as Described in 30 TAC $307.7(bX3XAXiD

Dissolved oxygen criteria in this table apply as 24-bour averages at all
stream flows at or above the jndicat€d stream flow for each category.

Flows are beyond the observed data used in the regression equation.

Example: lfthe bedslope ofthe str€am is 1.1 m/km, and the DO criterion
is 5.0 ms/L. then the critical low-flow value is 0.9 ff/s.

Bedslope
(m/kn)

Criliccl Lolr-flow (ftls)

DO'= 6.0 ml|- 5.0 mgl|- 4.0 ng/L 3.0 mg/L

0- l

0.2

0.3

0.4

0.5

0.6

0 .7

0 .8

0.9

1 .0

l . l

1 .2

1 .3

1 .4

I J

1 . 6

1 .7

1 .8

z. l

78.6

20.0

t5.2

|  2 .1

10.0

8.4

7 .3

6.4

5_ l

4.6

3 .9

L l

2 .5

2.2

18.3

7.7

4.7

2.5

2.0

t .6

t . 4

1 . 2

t . 0

0.9

0.8

0_8

0.?

0.6

0.6

0.5

0.5

0_4

0-4

3.0

1 .3

0.8

0.5

0.4

0.3

0.3

0.2

0.2

0.2

0.2

0- l

0 ,1

0 .1

0 .1

0 . 1

0 .1

0 .1

0 .1

0 .1

0,5

0.2

0 .1

0 .1

0 ,1

0 . I

0.0

0.0

0 .0

0.0

0.0

0-0

0_0

0.0

0.0

0.0

0.0

0.0

0,0

0.0
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fable 3. Locations ofFederally Endang€red and Threatened Aquatic and Aquatic-Dependent

Species in Texas

Segment
No.

CounIy Common Nsme Water Body'

0 l 0 l Hemphill
Hutchinson
Roberts

Arkansas River shiner

0103 Oldhain
Pottcr

Arkansas River shiner

12t2 Austin Houston toad Deep Creek

1209 Leon Houslon load Rururing Crcek

l 2 t t Burl€son Houston toad SeconLl Davidson Crcck

l 2 t 2 Bastrop Houston toad Malshy Branch

t2t2 Milam Houston toad flills Branch

1212 Lee Houston toad Blue Branch

t242 Burleson Houston toad Sweet Gum Blanch

1302 Colorado Houston toad Hayes Creek

1402 Colorado Houston load RedSate Creck

1409 La.rnpasas
San Saba

Concho water snake

t 4 t 0 Brown
Coleman
McCulloch
Mil ls
San Saba

Concho water snake

l 4 t l Coke Concho watea snake

1412 Coke
Mitchell

Concho water snake

|  4 1 6 Menard Clea. Creek gambusia Clear Creek

t42l Concho
Tom Creen

Concho water snake including Dry Hollow in Concho Co

1426 Coke
Rutmels

Concho water snake including:
Ballinger Municipal Lake in Runnels Co.
BluffCreek
Coyote Creek
Elm Creek

1426 Concho Concho water snake Kickapoo Creek

1430 Hays
Travis

Barlon Springs salamander ! including:
Barton Sp ng abole Barton Springs Municipal Pool
Barton Springs outflows in Tmvis County
Eliza Springs
Parthenia (= Main) Springs
Sunken Garden Springs



Scgmct|l
No,

County Common NaInc Waier Bodyl

l 43 l Coleman
Concho
Runnels

Concho \Yater snake

1434 Bastrop I Iouslon Toad Alum Creek
Copperas Creek
Gills Branch
Piney Creek
Pric€ Creek
Puss Hollow

1605 Lavaca Houslon toad Laughlin Sandy Creek

1809 Hays Comal Springs dryopid beetle'? Fem Bank Springs

I 8 l  I Comal l'eck s Lave alnpnlpoo' Comal Springs

1 8 1  | Comal Comal Springs dryopid beetle 7 Comal Springs

l 8 l  I Comal Comal Springs riflle beetle'? Comal Springs

t 8 l  I Comal Fountain darter'z including Landa Lake

l 8 l 2 Comal Peck's Cave ampbipod'? Hueco Springs

t 8 l 4 Hays Sm Marcos salamander' including:
San Marcos National Fish Haichery rel gium
San Marcos Spring outflows
San Marcos Springs
Spring Lake

t 8 t 4 Hays Texas blind salamander z Ezell's Cave pool
F. Johnson's fissurc pool
Primer's fissure pool
Rattlesnake Cave pool
San Marcos Springs
Sair Marcos Springs oulflows
SwTSU artesian we)l oullet

I 8 l 4 llays including:
San Marcos Nalional Fish Hatchery refugium
Spring Lake

l 8 l 4 Hays San Marcos garnbusia' including Spring Lake

|  8 1 4 Hays Fountain darter'? including Spring Lake

|  8 I 4 Hays Comal Springs rime beetle': San Marcos Springs

2109 Uvalde Comanche Sp ngs pupfish Uvalde National Fish Hatchery refugium

2t09 Uvalde l exas ivild-rice u Uvalde National Fish Hatchery relirgium

2109 Uvalde Fountain darter z Uvalde National Fish Hatchery refugium

2304 Kinncy
Val Verde

Dcvil's River minnow Sycamore Creek

2304 Kinney Devil's River minnow Las Moras Creek

2306 Baewster Big Bcnd gambusia Big Bend National Park refugium

2309 Kinn€y Devil's River mirnow Phillips Creek



Scgment
No,

CouDty Common Name Water Body!

2109 Val Verdc Devil's River minnow

2 3 l l Culbenon
Reeves

Pecos pupfish Salt Creek

? 3 1 | Pecos Leon Springs pupfish Diamond Y Draw
Diamond Y Spring

2 3 1 I JeffDavis
Reeves

Comarche Springs pupfi sh Balmorhea inigation canals
Giffin Spring
Phantom Lake Sptin8 jn JeffDavis Co.
San Solomon Spring Jn Reeves Co.
Toyah Creek

2311 JeflDavis Pecos gambusja Balmorhea itriBation canals
Phantom Lake Spring

231| Pecos Pecos gambusia Diamond Y Draw
Diamond Y Spring

2 3 1 I Reeves Pecos gambusia Balmorhea iirigation canals
East SaDdia Spring
Giffin Spring
San Solomon Spring

2311 leffDavis Little ABUja pordweed Lille ABuja Creek

Val Verde Devil's River minnou San Felipe Creek

24l l Jefferson Piping plover Petroleum facilities l

2421 Chambers
Galv€ston

Piping plover Pelroleum facilities r

2422 Chanbers
Galveston

Piping plorer Pctroleum facililiesr

2423 Calveston Piping plover Petroleum faciliti€sl

2424 Brazoria
Calveston

Piping plover Petroleum faciliriesr

2432 Brazoria Piping plover Pekoleum faciliries'

2433 Brazoria Piping plover Pelroleum facilitiesl

2434 Brazoria Piping plover Peljoleum facilitiesr

2435 Brazoria Piping plover Petroteum facilitiesl

2439 Galveslon Piping plover Petroleum facililies'

2441 Matagorda Piping plover Petrol€um facilitiesl

2442 Brazoria
Matagorda

Piping plover Petroleum facilities]

2451 Calhorm
Matagorda

Piping plover Petmleum facit i t iesr

2452 Matagorda I'iping plover Petroleum facilitiesr

2461 Calhoun Pipirg plover Petroleum facilities l



Segment
No.

Cou||ty Common Name Witer Body!

2461 Calhoun Whooping crane

2462 Calhoun Piping plover Petroleum facilities r

2462 Calhol.ri Whooping crane

2463 Aransas Piping plover Petroleum facilitiesl

2463 Amrsas Whooping crarie

247 | Amnsas Piping plover Petrolcum facilitiesr

247 | Ararsas Whooping cmtre

2472
Retugio

Whooping crane

2413 Aransas Whooping crane

24Al Nueces Piping plover Pelroleum facililies I

2483 Nueces Piping plover Petrolcum facilitiesl

2491 Cameron
Kenedy
Klsberg
Nueces
Willacy

Piping plover Petroleum facilities3

2492 Kened:/
Kleberg

Piping plover Petroleum facilitiess

2493 Carneron Piping plover Petroleum facilities3

The rvater bodi€s listed iD this column are where the endangered, tfueatened, ot proposed species are known to
occur. Unless the rvord "including" is used, the species are no{ found in the segment, only in wateEheds that dlain
to the segmenl.

Includes segments that cross the contributing and recharge zones of the southem section of the Edwards Aquifer
(see Table 4) as lvell as the Comal River {Segment l8l l) and Louer San Marcos River (Segmellt 1808).

Discharges fiom petroleum facilities are evaluated to determine ifthere is an allect on Piping Plovefi. No other
types offaoilities are revicwed for potential affects lo Piping Plovers.
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Table 4. Segme[ts lhat Cross the CoDtributing ond Recharge Zones

ofthe Southen Section of the Edwards Aquifer

Segment Number Segment Name

t804 Guadalupe River Below Comal River

1805 Canyon Lake

1806 Guadalupe River Above Canyon Lake

1808 Lower San Marcos River (above City of Madindale)

1809 Lower Blanco River

l 8 l 0 Plum Creek

l 8 l  I Comal River

l 8 t 2 Guadalupe River Belorv Canyon Dam

I  8 1 3 Upper Blanco River

t  8 1 4 Upper San Marcos River

l 8 l 5 Cypress Creek

l 8 l6 Johnson Creek

l 8 l 7 Nonh Fork Guadalupe River

I  8 1 8 South Fork CuadaluDe Riv€r

l903 Medina River Below Medina Diversion Lake

1904 Medina Lake

1905 Medina River Above Medina Lake

I906 Lower Leon Creek

t90'1 Upper Leon Creek

1908 Upp€r Cibolo Creek

1909 Medina Diversion Lake

l 9 1 0 Salado Creek

2nl Upper Sabinal River

2 l  t 2 Upper Nueces River (upper portion)

2 l  t 3 Upper Frio River

2tt4 Hondo Creek

2n5 Seco Creek



'fable 5. Segment-Specilic Values forTSS, pH, Total Hardnessr TDS, Chloride, and Sulfate

Segment
Numbcr

TSS '
(mc/L)

pH',
(s.D')

Totrl  Hardness'
(rug/L as CaCO3)

TDS,
(tmclL)

Chloride'
(''ldL)

Sulfate"
(mc/L)

0  t 0 l 8 540 29t0 840 439

0102 3 8 .1 2 1 8 I 1 7 0 335 275

0 t03 l 8 7.9 190 2080 6 1 0 369

0104 3 r90F) 848 278 65

0105 2 l 8.3 194 F' 740 45 43

0201 2'l 't.0
t 69F ' 598 142 112.5

0202 24 1.1 160 760 180 t40

0203 3 53 k) 1242 130 2 1 9

0204 30 7.8 360 2't50 t040 600

0205 3l 7.8 '790 4350 t700 t075

0206 l l 7.5 t3300 6520 2440

020? '1.5 1900 15900 17000 3060

0208 l 0 t32 5 l4

0209 4 5J G) t04 '7

0210 3 '1.6
53 FJ 494 124 40

021 | 28 1.2 430 tz

02t2 4 7.9 53 @' 4 t 8 139 l l

0 2 t l 5 8.0 53 Fl 306c) 49 l 3

0214 I 1 990 30r 0 1200 570

0215 4 7.8 53 Fl 3100 I  t30 125

02 t6 5 7.5 830 3120 I  I  l 0 . l '750

02t7 4 7.52 53 (") 3 t 3 0 I 1 3 5 784

0218 460 8060 4100 2100

02t9 72 53 G) 1004(D) 140

0220 1 4 / . l J l l 48 ( . , 2t690 9600 2618

0221 1 1.4 1690) 2632o 735 l0?0

0222 5 '7.',| 1500 2150 269 1350

0223 3 396 45 85

0224 5 7.6 169(,) |  610 440 5 1 0

0225 t 7 6.1 r69( ' ) l ?0 l 5 6

0226 5 940 22400 5309.r 2600



S.gmcnt
Number

TSSI
(*dL)

p H '
(s'u.,

Total llardressr
(mg/L as CICO,)

TDS !

{'ielL)

Chloride'
(ngL)

Sullatcr
(lneil-)

0221 7 .4 \',) 169(,, 2360Gt 944<',) 690t,r

0228 2 ' t.6 5 3 0 374 t 0 90

0229 I 't.7 r690r t0r 0 164 250

0230 9 7.4 I 148 ") 1530 3580 1690

0301 l 0 6.8 163 l 8

0302 '7 '1,0 5'1rl 132 l l l '7

0303 22 't.0 19 246 t 5

0304 6 300 3 l

0105 l 0 99 451 140

0306 25 4 t 8 ) 1 58

030? '1.1 142('J 5-8 t 2

0401 3 5.9 |  ? .8 88 12

0402 2 6.06 20 .2c ) l 5

0403 2 6.4 27.5 | | 0 15

0404 '7 6.4 38 1 8 4 40

0405 3 6.6 23!) 92 t5 t'l

0406 5 20.2 94 l l 6

0407 5 5_9 20.2F1 20 6

0408 I o.) 95 l 5

0409 l 6.1 28 t22 l 9 t 1

0501 6 6.6 24 438 t 5 8 30.5

0502 t2 108 l 6 14.9

0503 3 lt'l t 6

0504 t - l 6.5 28 126 t5 .4

0505 l 6 4 l 23',1 42

0506 t 6 6 .8 50 201 J) 27

0507 5 70 t 48 6 l 2

0508 l l b.4 406 66

0509 5 331"' 160 25 12

05t0 3 33G) 98 (br 28 l 4

0 5 1 | 36 3 l  l 0 30

0512 l . J 6.8 130 l 5 t 6

0513 5 6.02 t2 32(b) 5.0 r 2.5



SegmGnl
Numb€r

TSS,
(mg/L)

PII 
'

(s.u.,
Total Hardness'
(ngil. es CiCO,)

TDS,
(.eiL)

Chloride?
('ne/L)

Sulfrtc 'z
(tllelLl

0514 3 6-4 24 t04 18 .9 l 4

0515 I I 6.7 i l 2r6 42 30

0601 I 32 2540 590 100

0602 l 6 24 l l l I 9 l 9

0603 6 6.4 | 0l (b) t 7 l 9

06M l 0 6.5 36 82 24 20

0605 4 6.6 I  l 2 27

0606 5 6.5 23 0) 238 3l

060? l 0 6.22 I5 168 t 0

0608 6 5.9 12 84 15 5

0609 2 20 l t 4 l 6 t 8

0610 3 6.5 29.8 146 22 2 l

0 6 1 I 9 6.3 30 l 4 l 20 22

0612 28 100 t 0 l 5

0613 2 26 F) 10.4 9

06t4 2 6.4 26,.) 62 1 7

06t5 '7.45 29.9(d) 224.5 42 40.6

0701 l z 6.66 64 260 68 34

0702 l 3 6 .8 104c , l l l 4 3 4200 566

0703 l l 104 G) 8060 4800 640

0704 l l 74 212 50

0801 22 7.4 88 286 40.5 34

0802 8.4 7.4 92 204 Jf,

0803 ,1 7_3 94 236 28 40

0804 40 '1.2 I  l 6 338 40 58

0805 23 1.1 1 3 4 404 52 76.1

0806 t 0 140 282 J f 38

0807 6 1 ,59 94tr 284c) JJ

0808 5 7.5 16f) 268 22.7

0809 5 '1.'15 g4(") 210

08r0 t 2 '76G) 488 40

0 8 1 I 2 7.58 94 c) 222 20

0812 2 8 7_13 ?6 c) 530 60 40



Sagment
Number

TSS I

('nsil-)
p H '
(s'u.,

Total HardDess!
(mg/L as CgCO,)

TDS!
(tngtl)

Chloride'
(rteJL)

Sulfatt l
('ns/L)

0813 6.4 94fr 8 t 9

0814 l 6 7.5 76c' 3 1 6 2 l 66.9

0815 5 7.4 94 (") 202@) t2 26

0 8 t 6 7.2 94n\ 187 (bl 'l
I J

0817
't.5 g4c ) 214t'r l 4 39

0818 5.5 1.7 940r I  t 4 12.1 25.4

08 r9 l 6
'1.3 I  l 0 358 46

0820 5 l . t 94 c) l'19 26

0821 5 7.7 203 8

0822 t2 '7.53 t00 269 40

0823 5 t . t 94or 239 t 7 29

0824 5 140 620 5 l

0825 l 2 16'1) 244 25

0826 5 't.4 94 (',) 200 27.5

0827 8 1.2 g4 (') lggc) l 3 3 l

0828 5 l 0 l 209 rb) l 9 29

0829 8 1.5 76v' 284 22 30

0830 6-l 94 L',) 2t5 23.9 17

083 | 6 7 ; I 140 396 4 l 44

0832 4 g4(') 2944t 44 3 l

0833 '| t s 6 588 95 67

0834 2 '7.1 94'l' 185 a) 30 t l

0835 9 7.2 I  l 0 244 (t) 40

0836 2 7.25 94 o' 182 12 33.3

0837 25 1.2 % n ) 292 42

0838 4 1.5 156 358 2 l I  l 0

0839 l 0 7601 322{) 2 l 22

0840 7.2 94 c) 190 (o) l 1 l 6

0841 l 6 7.1 140 480 75

090r l 8 7.5 1700 6',760 25't0 2 1 8

0902 4
' t.t4 54 322 8 t 1 7

t00 l 9 6.4 52 3250 2200 250

1002 9 6.79 4tJ 167 26



Segmcnl
Number

TSS '
(nc/L)

pll '

(s.u.)
Totr l  Herdness'
(mgl|- as CaCOr)

TDS,
(-{t')

Chloridez
(mc/L)

Sulf i tez
(m ei L)

r003 l 0 6.4 33 152 J ) o

1004 t 2 6.8 60 t94 40 t0

1005 134 t3088 6?50 915

1006 '7.1 419 5?50 3700 570

100? 9 7_0 t04 2360 1080 189

1008 30 239 53 l 0

1009 l 4 6.9 34 364 5'7 t 9

l0 l0 6 6.5 1'7 @) 105 1 6 5

t0t I 4 6.4 31t^J 93 l 9 4

tot2 3 '1.O 135 t6 4

l 0 l3 7.2. f f 39s 52 I 9

l0 t  4 t 8 7.2 396

l0 l5 l 0 6 .41 t 35 {r') t0

10t6 19 7_5 ?8 J02 86 45

1017 l 0 1.4 50 500 88.4 2&

I  l 0 l l 7 492 14',78 620 86

I102 t 9 t 3 6 521 120 40

I I03 l 0 7.3 12'] 2095 320

|  104 l l 7.2 1 5 8 538 t08

I  t05 t 5 356 4936 2009 220

l t07 l 9 2400 10500 4951 620

I l0$ 12 7.2 t'7t) 46t I  l 0 48

I109 t 4 't.4 r60 4660 1792 300

l l t 0 l 5 r33 302 68 30

l l 9 1.8 3644 27t00 13880 2010

1 l l 3 l 6 t6 l  € r 2900 I 1 8 7 t45

l20l 1 0 318 6912 3500 500

tz02 33 160 437 92 61

I20l 4 104 ''l 828 367 209

1204 5 7.8 230 I  170 4'73 248

1205 5 t04u ) 1560 0') 460 250

tzM 7 1.7 230 1500 590 306

l2n7 2. '1.4
104 " l 2268 652.3 370



Segmenl
Nt|mber

TSS '
( mc/L)

p H '
(s.u,)

Total Hsrd[esst
(ng/L as CaCO,)

TDSl
('ne/L)

Chloridc'
(mC/L)

Sulfatc z

('ndI-)

t208 l 9 '1;7 430 4240 t900 900

1209 28.6 82 326 55 49

l2 r0 l 8 7_4 |04("J 176 9.4 l 2

l 2 l l 72 160 c, 27g G) 54 67

t2t2 I '7 .2 l04u) 280 56_3

l2l3 r58 3 Z J 36

t2l4 l 5 7.4 170 424 2 8

l )  l5 2 160 '"l 292 40 l 9

t2t6 3 ' t.5 l(x ul 396 2 l

l z t T 4 7.7 160 a, 624 204 26

t 2 t 8 4 1' , ' 1600, 390 4 1

12t9 7 7.2 160("r 358 39

1220 3 104'"J 242 39 79

t22l l 0 r60u, 484 8 l 48

1222 l 0 7.66 104 (', 450 t01 .2 4'l

t22J 4
't.62 160r ,

' 'L2 260 8 t . 5

t224 4 't.4 104 (,r 382 48

1225 5 t26 228 t9 24

1226 4 160 r'r 295 25 29

1221 5 7.2 160 (" 3J9 38 45

1228 6 7.5 104 t,) I93 (o) t2 t 5

t229 7.8 160h) 430 25 46.5

1230 5 1.2 1041", I l2 'n 42

t23 l ) 1.1 l04a) 396 (b) t2l 20

1232 16.8 1.1 580 2550 s13 876

3 7.7 2t6 63.6

1234 2 '1.5 r 04 (,1 2t6 27 17

1235 t2 7.8 l04 pr 1040 t10 l 9 l

1236 5 '7.8 200 494 94 78

t231 5 ?.8 104 ct 804 187 125

1238 5 '1.5 1680 36400 | 5000 2410

1239 4 r60 u, 64 t 'b) r t9 t60

t2.40 4 7.9 104 t"l 482 t02 4 l



Segmcrt
Numbcr

TSSI
(rnc/L)

pH',
(s.uJ

Tobl Hrrdncss'
(mg/L es CICO,)

TDS'
(II'C/L)

Chloridcr
(ndL'l

Sulfrtei
('nC/L)

l 24 l
't.'t 540 4380 l 3 l 0 1380

t242 l 2 '7.7 231.2 7',7 6 193 1 1 4

t243 0.94 160 a) 290 l,l 16.8

t244 7.5 1.4 1601" 452 69 4 l

1245 l 6 't.2 t40 3'76 73 f U

t246 4 '1.6 160 FJ 348 t 7 )t)

t24'l 8 7.6 104 Fl 2'10 20

1248 3 7.7 170 283 l 8 20

1249 2_5 7.4 104 0, 288 l  l . 8 l 1

1250 ) 1.1 t60 Fr 216 l 8

l 25 l 0.5 7.8 200 284 27

1152 4 7.1 66 174 l 8

1251 t 7 '7.3 66 )'t6 2 t l 6

1254 5 t04 " l 228 t2 5 l

t255 5 7.4 160t"] 597$) 102 49

1256 ?.3 7.1 227.2 6 r 0 240 108

1251 2.25 '7.6 3t1 190

l l0I l 2 230 2090 ?970 2t5

ll02 l 8 't.2
bf 280 54 l 8

1304 124 1 1 2 0 6 l

l l05 I 6 65 G' 346 45 l 5

t  40 l l 0 224 9650 330 90

1402 l 0 7.8 200 334 54 4Z

1403 r80 306 60 39

1404 1.44 190 304 b5 38.8

1405 z .J t16 t2z '13 43

1406 3 '7.4 t'79 304 72.8 43

1407 2 l 8 l 388 100

1408 2 1.54 195 414 t06

1409 t 1 7.7 | 496 l 1 4
'19

l 4 l 0 i20 I t 980 ) 360(t 242t')

t 4 l t 5 7.8 t88 " ' 2963 730 445

l 4 t 2 I 7.6 610 5020 1600 990



Scgment
Nr ber

TSSI
(ms/L)

p H '
(s.u.t

Totel Hardnesst
(nrg/L as CrCOr)

TDS'
('ne.fl-)

Chlor idel
(mctl)

Sulfate?
(-gll-)

l 4 l 3 ,7 7.8 188 ' " , 34t c) 6 l

14t4 5 8.0 184 420 56 32.1

l 4 t 5
'7.9 150 239 22 l 4

l 4 l 6 l 0 7.8 l'14\", 3 1 0 t 8

1417 t2 ' l .8 t40 578&) 125 '71

1 4 t 8 5 7.48 188  G) 306 80 39

14 19 3 '1.4 r88 '4 342

1420 10 7.4 640 147 102

l 42 l l 3 7.69 381 t2)0 475 250

1422 9 1.9 188 F' 600 t8J 8 1

1423 5 ?.85 188u) 412 IIJz ) t

't424 2.5 't.6 174'-^) 372 49 l 6

1425 5
'7 .',7 188  0 , 531 85 44

1426 t l 7.68 t90 2460ln 950 ij) 114tt )

142',1 2 t 7 0 283

1428 4
'1.4 180 348 57.8 42

t429 2 t99 328 52.1 39

1430 2 7.4 ?o 258 l 8 28

r4 l l 5 1_25 174 F' 690 213 89

1432 5 1.6 540 t0 l '73

t43l 2 188 ul 1050 336 224

1434 5 7.8 190 59 44.l

150 | t'l ' t .!5 5t2 ?90 60.9

1502 l 4 I o' 5 1 4 t17

l60l t 0 7.5'7 50(') 452 92 27

t602 7 1.6 150 441 1 l 24

1603 6.9 7.6 50 265 rt) 58

1604 7.4 54.4 145 e) t 9 t l

1605 5 7,55 146 480 8 l

l 70 l 7.85 5800 i 305 220

1801 / . f J 157 430 72 5 I

1802 41 .8
'7.7 200.6 327 F) 65.2 ) /

1803 I  l . l 4
'7.'76 190-9 J25 30



Segmenl
Number

TSS '
(mC/L)

pH'
(r'u.)

Tolrl Hardnesst
(ng/L as CaCO.)

TDSI

tudt.l
Chloridcl
(|'EL)

Sulfrt.r
(-gll-)

1804 5 ?.58 t99 296 20.4

1805 2.3 7 .6 159 222 t5 l 8

r806 3 7.8 196 286 t 8 l 3

t807 4 .1 1.65 88 498 102 24

1808 I '7.7 2 1 4 330 25.9 27

r809 2 t56(',) 240 I J 23

l 8 l 0 l 2 202 183 172 88

t 8 n I 't.2 221 3 1 3 t 6 24

I 8 1 2 2.1 7.74 178 749 l 5 l 8

1 8 1 3 1 ."1 t66 280 ?5

|  8 1 4 2 '1.4 226 359 t 9 22.4

t 8 t 5 0.5 19t 298 l 3 l 5

r 8 l 6 3. t 1.9 l 5 6 F i 3 1 4 l 0

t  8 l 7 0.5 '7.6 156 L" 286 l l 5

l 8 l  s t ,  J) 7.8 r 8 8 3 I 8 t0.8 5

r90t 3'7 298 6 1 8 100 99

1902 l l 248 680 I  l 4 t75

1903 9 '7 .4 240 408 63

1904 7 7.6 256 t 4 44

1905 l .s 240 339 71

| 906 6 7.2 248 490 arf 69

1907 0.5 ' t .32 200',, 404 20

1908 I 7.38 t50 288 t 8 26

1909 2 212 t2 40

l 9 l 0 4 7. t7 204 372 45 52.9

l 9 t  I 1 200 472 53.1 54

l9l2 7.9 228 422 63

l 9 l 3 5 '7.2 256 5 t 0 51.5 44

2001 l 4 7.6 3450 t240 96

2002 l l 7.5 370 t220 570 42

2003 l l 170 ("1 964 194 39.6

2004 r0 9 r 0 289 60

2 t0 l l l 1.9 160(") 12 I50 2030 300



Segment
Number

TSS '
(nei l)

p H '
(s.uJ

Tolr l  Hsrdnacsr
(ng/L as CrCO,)

TT'SI
(mc/L)

Chloridc?
(ndLl

Sulfr le'
(I'S/L)

2102 7.8 t66 6t'7 134 54

2101 J ?.8 174 ('] 515 7 l 45

2104 8 134 505 I  l 5 50

2105 J
'7.6 160 G) 356 50 43

2r06 t 4 152 436 130 70

210'1 l 2 t30 988 2u6

2108 t 0 '1.46 r 8 7 850 242 300

2109 I 3 160 (.l 456 88 153

2tt0 2 1.2 232 586 lt2 40

2 l l l 0.5 220 280 2'7

2 | 2 I
't.5

150 Gi 244 l 6 l )

2 l  l3 0.5 7.7 1601" 236 l 4

2 l14 u.5 7 .8 160 0 244

21t5 0.5 1.19 170 248 tt.7 40

2116 4 I'14 t000 159 7S

2 t t 7 b_ l 184 800 280 125

2201 t 2 7.1 37t o, 1 1 5 0 0 4990 t232

2202 6 l
'7 50 2950 900 820

2201 4 l 1.83 371c , 29100 (t 13600 (' 1740<t)

2204 l 5 198 g770tq 3480c) 5461')

z30l 23 1.1 3610 6 t 0 358

2302 6 7.61 260 718 150 260

2303 J 7.9 2501"' 724 I t6

2304 5 '7.8 250 680 I  l 9 220

2305 2 t2l 221

2306 5 l '7.5 250 1030 l t 8 376

230'1 83 '7.3 1970 556 544

2308 20 '7.5 266 908 l?8 263

2109 I 180 2 1 5 9

2310 3 7.8 640 2420 890 5 1 0

23tl 5 7.6 2t28 9652 4030 2360

?3t2 6 t8 l9 5244 1983 t500

5 '7.6 250") 300 l 8



Segment
Number

TSS I

(r|lc/L)
pH '
(s.u.,

Totel Hardnessl
(ngl|- as CaCOr)

TDSt
(nc/L)

Chtoride!
(lnS/L)

Sulfat. !
(m/L)

23t4 7.8 250 736 I  t 0 235

241| l l 7.2 t  100 c, I t700 '1200 980

2412 8 6.8 I  l00G) 5780 3400 437

2421 l 0 7.8 155 12700 7843 r025

2422 9 7.8 t3? 5290 2130 3't4

2423 7.8 872 I1000 7040 923

2424 7.86 3390 26400 13300 t8 t2

2425 t 6 '7.9 690 13598 6040 800

242.6 l 6 908 14400 59',70 8 1 5

242'l l 0 1.5 826 12650 5660 8 t 0

2428 20 7.8 1100  c ) 13200 6400 838

2429 l 0 7.4 I 1960 5625 8 1 5

2410 t0 7.4 I  100 0) t174X 4998 7t2

2431 7.9 r 100(,, 17250 8660 1225

2432 '7.8 3563 18100 9630 ll20

2433 1 0 't.8 00Gr 2',7',7 t7 13200 t860

2434 l 4 7.9 3800 26500 t4300 I930

2435 29 1.8 I 100 Fi 21830 t4300 1 9 1 0

2436 9 '1.6
1100G) 14814 6570 900

2437 9 '1.9 t780 24800 12300 1725

2438 9 '7.7 2260 18193 '1420 r048

2439 l 0 t320 18900 10397 1420

2441 7.9 I  l 00a ) 19000 10290 1380

2442 20 't.7 22700 l1800 t295

2451 l 2 '7.9 I100  0 , 25800 t3400 1840

l 0 '7.8
l | 00 ( " J 21400 I t543 1600

2453 l 2 i.8 l5  38 t8400 9900 1300

2454 I t 8.0 t700 20900 I1600 1550

2455 8.0 1 t001 " , 22500 I1390 1500

2456 26 7.85 I 100 6) 5 r 8 0 2690 lAO

2461 l 0 8.0 I t00c) 23400 14300 1900

2462 l 6 1.95 I  100 u) 15100 '7650 1070

2463 l 8
'7.9 100c , 21100 10400 1400



Segment
Numbcr

TSS I

(m/L)
p H '
(s.u.,

Total Ilardnessl
(mg/L as CICO,)

TDS 1

(n4sJL)
Chloridcr

('ns/L)
Sulfat. '
(mCiL)

24',t I t 0 't.9 I  l 00 r l 28700 14000 1960

2472 t 6 '7.9 18400 1260 961

7473 t 6 '7.9 I t 00 f r 2 t400 10200 1400

2481 1.9 4940 l5  t00 16756 2320

2482 l 9 '7.9 | 100 '", 32100 15700 2130

2483 1t '1.9 I t00 '.) 30300 15600 2219

2484 1t 7.8 5000 35200 16600 23t0

2485 34 '7.9 I  100 "r 42500 t'7 430 2440

2491 I J 7.9 I  100 G, 15400 t8 t00 26ll

?.492 t 9 7.86 l 100( ' ) 39900 21000 3030

2493 l 6 't.8 I100u, 34900 l8'134 2 6 1 0

2494 '7.9 I 100  Gr 35200 r7600 2500

2501 t 0 L J |  100 cr 29242 15600 2230

I Values are the (lower) l5d pefcentile and should be used in placc ofthe basin values found in Table 2 ofthe
TSWQS.

1 Values are thc 50s percentile.

("r Basin-specific value; insul'ficient segment data available.

o) lnsufficimt segment TDS data available;calculaled as (0.65) x (50'n percentile conductivity for seghent)-

(') Data ftom Segments 0220 and 0210 combined.

(d) Data tom Segment 0610.

('r Data from Segments 1256 and 125? combined.

1D Period of record limiled to five years ( I 995- I 999) to reflect changes in the watershed.

GJ No data available-

or Data Fom Segmmts 1802 and 1803 combined.
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Table 6. Background Corcentrations ofToxic Metals in Texas Estuariesl

Background concenftations represent the gcometric Dean ofthe data set.

Data compiled fiom Benoit, G. and P. H. Santschl,l99l; Trace Metals in Texas Esruaries;Prepated for lie Texas
Chcmical Council; Texas A&M UDiversity at Galveslon, Depaffnent ofMarinc Science.

SegrBent
Number

Water Body
Totrl Coppel Tottl Lcad! Total Silvel Total Zincr

(psll-)

0.99

1.00

0.75

0,75

0.57

0_51

1.23

0.?0

(pc/L)

t40  |

2412

2421

2439

2451

2453

2462

2481

Colorado Estuary

Sabine Estuary

Galvestor Estuary

Galveston Estuary

Lavaca-Matagorda Estuary

Lavaca-Matagorda Estuary

San Antonio llstuary

Corpus Ckisli Estuary

0.2'l

0 -19

0.21

0.21

0.12

0.12

0,20

0.14

0,003

0.004

0.004

0.004

0.002

0.002

0.003

0.003

1.16

1.20

1.90

1.90

1.25

1.25

2.18

4.04



Table 7. slope and IDtercept vatues used to calculate PrftitioD corfficients for Metals in streams'

Lakes, ard Estuarine Systems

= l0' x ZSS '
CJ

CT l * ( K p " fS.S a l0 6)

where: ,(o = partition coeffici€nt (L/kg)

ISS= total suspended solids (mgr'l-)

D = intercept (from Table 7)

z = slope (from table 7)

C/Cr= fraction of metal dissolved

Examplei Assume TSS = 15 mg/L in a river. Find Ko and C"'/C' forNickel

Kp =  10Joq x  15-0 .5?  -  0 .49  "  106 x  15  057 =  0 .10467 x  106

= I = 0.389
|  + (0.1046? x 106 x 15 x I0  6)

Attachment I in Tec, nical Guidance Maftual for Per/orning llaste Load Allocotions. Book Il:

Slreams and Rivers. Chapter 3: Toxic Subslances,EPA-440i4-84-022, June 1984

Benoit, G., S.D. Oktay-Marshall, A. Cantu ll, E.M. Hood, C-H. Coleman, M O Corapcioglu, and P H'

Santschi.l994. Partit ioning ofCu, Pb, Ag, Zn, Fe, Al, and Mn Between Filter-Retaining Particles,

Colloids, and Solution in Six Texas Estuaries. Marine Chemistry,45:307-336.

W€n, L., P.H. Santschi, G.A. Gil l, C.L- Paternosro, and R.D. Lehman l997. Colloidal and Paniculate

Silver in River and Estuarine Waters ofTexas. Em'ironmenlal Science & Technologt' 31"723-'731'

K,

1

METAL

STREAMs' LAKES' Esru,rRlNE SYsrEMsl

Inlercept (b) Slope (m) Interctpt (b) Slope (m) lntercept (b) Slope (m)

Arscnic

Cadmium

Chromium

Copper

L.ad

I\{ercury

Nickcl

Si lver3

Zinc

5.68 -0.',73

6 ,60  -1 .13

6.52 -0.93

6.02 -0.74

6.45 -0.80

6-46 -l,14

5.69 -0.57

6.38 -1.03

6.10 -0.?0

Assumed equal to streams

6.55 -0.92

6.34 -0.2',1

6..15 -0.90

6.31 -0.53

6.29 -l. l ' l

6.34 -0.76

Assumed equal to streams

6.57 -0.68

4.85 -0.'72

6.06 -0.85

5.86 -0.74

5.36 -0.52
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Tabl€ 8. MinirBum Analytical Levels for Permit Application Screenirg

1 7 5

Pollutsnt CASRN ! MAL
(s/L)

Screening
Levell
(rrc/L)

Suggested
Method

Acrylonilrile l 0? -13 - l JO 624

Aldrin 309-00-2 0.05 608

Aluminumr 7429-90-5 3 0 202.2.

Antimonvra 7440-36-0 60 200.7

Arsenicr 7440-38-2 1 0 206.7

Barium 3 7440-39-3 l 0 208.?

Benzene 1l-43-2 1 0 624

Benzidine 92-87-5 50 625

Benzo(a)anthracfie 56-55-3 l 0 625

Benzo(a)pyrene 50-32-8 l 0

Bervlliums
't440-41-'7 5 20n.1

Bis(chloromethrl) e rer5 54?-88-l

Boron 144042-8 20 I00 200.1

Bromide 2000 320.1

7440-43-9 I 213.2

Carbaryl 63-25-2 5 632

Carbon Tetrachl oride 56-23-5 I O 624

Chlordane 51-14-9 0. t5 608

Chlorobenzene 108-90-7 1 0 624

Chloroform t 0 624

Chloropyrifos 2921-88-2 0.05 t65'I

Lhromrum. I  ota l  Kecoverable ' 7440-4't -3 l 0 218.2

Chromium. Ilexavalent 18540-29.9 l 0 218.4

Chromium. Trivalent 6 16065-83-l

Chrysene 21841-9 t 0 625

Cobalt' ?440-48-4 5 1500 219.2

Copper 1n 7440-50-8 t0 220.2

p-Chloro-m-Cresol (4 chloro-3-methylphenol) 108-39-4 l 0 625

4,6-Dinitro-o-Cresol (2-methyl-4,6-
dinitroohenol)

95-4E-7 ) U 625

p-Cresol (4-Methylphenol) r06-44-5 l 0

Cranid€. Total 57-t 2.5 20 335.2



Pollutenl C SRN I
NTAL
(pe/L)

Scr€ening
l-cvet '
(re/L)

Sugg.sfcd
Method

Cvanide. Amenable to Chlorination 5't-12-5 20 335.1

Cranide- weak Acid Dissociable 20 4500-cN L

4.4'- DDD 12-54-8 0.1 608

4.4' . DDE 12-55-9 0,1 608

4.4' - DDT 50-29.1 0_l 608

9t-75-1 l 0 6 1 5

lJanrtol 39515.41-8

Demeton 8065-48-3 0.?0 | 651

Diazinon 331-41-5 0.5 1651

Dibromochloiomethar|e t24-48-l t 0 624

1.2 - Dibromoethane 10G934 2 6 1 8

r - Dichlorobenzene 10646.7 l 0 625

1.2 - Dichloroethare lo7-06-2 l 0 624

t.l - Di.hloroeftvlene 15-35-4 l 0 624

1.3 - DichloroDroDen€ 542-75-6 t0 624

Dicofol I  l ( - l ) - ? 20 6t' l

Dieidrin 60-J?.1 0 .1 608

Dioxins/Furans (TCDD Equivalents)
2,3,7,8-TCDD
1,2,3,?,8-PeCDD
2.3.7-8.ll'(CDDs

1,2,3,4,7,8-HxCDD
1,2,3,6,?,8-HxCDD
r,2,3,?,8,9-HxCDD

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
2.1.7.8-HxCDFs

1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
t,2,3,7,8,9-HxCDF
2.3.4.6.7.8-HxCDF

l?46-01-6
40321-',l64

39221-28-6
57651-85-7
19408-74-l
51207.3t-9
51111-414
5't tt'l.Jt4

70648:26-9
57|L'.t-44-9
72918-21-9
60851-34-5

(ppq)
t 0
50

50
50
50
l 0
50
50

50
50
50
50

l 6 l 3

Diuron 330-54-l 0.090

Endosulfan I (aloha) 959-98-8 0. I 608

Endosulfan lI (betal 33213-65-9 0.1 608

Endosulfan sulfate t0l t-0?-8 0 .1 608

Endrin
't2-20-8 0.1 608

Fliroride 16984.48-8 500 340.3

Guthion 86.504 0.1 t651

1 7 6



Pollutant CASRN '
ftIAL
(Ie/L)

Scraening
Level!
(|tcl|,)

Suggssted
trlethod

Heptachlor 76-44-8 0.05 608

lleptaclrlor Epoxide 1024-57 -3 t .0 608

Hexachlorobenzcnc I l8-?4-l l 0 625

Herachlorob tadiene 87-68-3 l 0 625

alpha-Hexachlorocyclohexane 3 | 9-84-6 0.05 608

bela-Hexachlorocycl ohexane 3t9-85-',l 0.05 608

gamma-Hexachlorocyclohexane (Lindane) 58-89-9 0.05 608

HexachloroethaJle 67 -72-l 20 625

Hexachlorophen€ 70-30-1 l 0 604.1

lron 7419-89-6 5 300 236.2

Leadr 'n 7 439-92-l 5 .0 239.2

Malalhion t21-'75-5 0 .1 165'l

Maneaneser 7439-96-5 2 50 243.2

Mercuryat 7 439-91-6 0.2 245.1

0.0005 l 63 l

Methoxychlor
'72-43-5 2.0 6t7

Methyl Ethyl Ketone
'78-93-3 50 624

Mirex 2385.85.5 0.2 6t't

Molybdenum3 1439-98-'l 5 500 ?46.2

Nickelrn 7440-02-0 t 0 249.2

Nitrate-Nitrogen 14797-55-8 1000 352.1

Ni lrob€nzene 98-95-3 l0 625

-lV-Nitrosodiethylamine 55 .18 - j 20

-lV-Nitroso-di-n-Butvlamine 924-16-3 20 625

Parathioo (ethyl) 56-38-2 0.1 1657

Peotachlorob€nzene 608-93-5 20 625

PentacNorophenol 8?-86-5 50 625

Phenanthrene 85-01-8 l 0 625

PolychJorinated Biphenyls (?CBs)
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-I254
pcB-l?60

126'7 4-n-2
1l !04-28-2
I  I  I4 l  -16-5
53469-2 r -9
12612-29-6
I t097-69-r
I l0s6-tt2-5

1 .0
1 .0
1-0
1.0
1 .0
1 .0
l 0

608



Pollutant CASRN I MAL
(pc/L)

Screening
Lcvel l
(pe/L)

S ggested
Method

Pvridine I l0-86-l 20 625

Seleniumln
'1',t8249-2 10.0 270.2

Silverl ' 7440-22-4 2.0 272.2

1.2.4.5 - Tetrachlorobenzenc 95-94-l 20 625

Tetrachloroelhvlcne 121-t&-4 l 0 624

Thall ium a' 7440-28-0 l 0 2',79.2

Tin 7440-31-5 2t) 282.2

Tilanium
'7440-32.6 30 40 2&3.2

ToxaDhene 8001-35-2 5.0 608

2.4,5 - TP (Silvex) 93-12-l 2 .0 615

Tributyltin (TBT) 688-?3-3 0.0t0 TNRCC
1001

l.l.l - T;chloroethane 1t-55-6 t 0 624

Trichloroethvlene 19-01-6 l 0 624

2.4.5 -Trichlorophenol 95-95.4 50 625

TTHM (Total Trihalomethanes)
bromodichlorometbane
dibromochloromethane
tribromomethane (bromoform)
trichloromethane (chloroform)

15-2'7 -4
124-48.1
15-25-2
61-66-3

t 0
t 0
l0
l 0

624

Vinvl Chloride 75-014 l0 624

Llnc- - ?440-66-6 J . U 2&9.2

Chemical Absracts Service Registry Number.

screening levels are loted fof toxic pollutaots that (l) do not have numedcal ctiteria in the TswQs and (2) are of

potential concem only at concentrations substantially high€r than the MAL.

EPA Method 200.8 may also be used upon rcquest. such a requ€st should be made in wriling to EPA'S Houston

Laboratory, 10625 Faltslon€ Road, Houston, Texas, 77099-4301. Once Method 200.8 is approved foi use in the

NPDES proBram, no written requesl will be necessary-

EPA Method 163 8 may also be used once it is approved for use in the MDES program

Ily&olyzes in waler. Will not require applicant to analyze d this time.

Trivatent ckomium (Cr) detemined by subtractitg hexavalent Cr fiom total Cr-

EPA procedure not approved- Will not require applicant io analyze at this time.

Either meihod Iisted Ior mercury may be used.
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Analytical Methods for the Determiration ofPollulants Regultted by 30 TAC $307'6

Pollulsnl
Suggested
trIethod

MAL
weJL)

MDL
(pclLl MAL Sourcc Documentation

Acrylonit.ile 624 50 50 MAL based on the minimum
quanlitation level (MQL) developed
by EPA, Region 6, luly |992.MAL
is equal to the minimum level at
which thc analytical system shall
give acceptable calibration poitts
documented in 40 CFR Pan 136,
Method 1624.

Aldrin 608 0.05 0.004 MAL is approximately ten times ths
delection limit documented in 40
CFR Part 136. Mcthod 608.

Aluminuml 202.2 30 7.8 MAL is approximaiely four times the
detection limit for EPA, M€thod
200-9,.

Arsenic' 206.2 l 0 0.5 MAL is twenty times the deleclion
limit documenled in EPA, Method
200.9? and conesponds to the MQL
developed by EPA Region 6, July
t992.

Bariumr 208.2 l 0 2 MAL is the lowest concentration of
lhe optimum working range given for
EPA, Method 208-2 r-

Benzene 624 l 0 4.4 MAL based on lhe MQL developed
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Part
136, Melhod 624.

Benzidine 625 50 44 MAL based on the MQL developed
by EPA, Reg;on 6, July 1992. The
MDL is documented in 40 CFR Patt
136, Method 625,

Benzola)anthracene 625 l 0 '7.8 Ivf,AL based on the MQI- developed
by EPA, Region 6. July 1992.]-he
MDL is documented in 40 CFR Part
136. Method 625.

Benzo(a)pyrene 625 t 0 t .5 MAI based on the MQL developed
by EPA, Region 6,Iuly 1992. The
MDL is documented in 40 CFR Part
136. M€thod 625.

Bis(cNoromethyl) ether Analvlical method undetermiDed,

2t3_2 I 0.05 MAI- is twenty tim€s the detection
limit given for EPA, Method 200-9?
and conesponds to the MQL
developed by EPA Region 6, JulY
1992-

Carbaryl 632 5.0 0.02 MAL is based on Iaboratory
consensus taken October I 992 . MDL
is s.iven by EPA, Method 6326

Carbon Tetrachloride 624 l 0 2 .8 MAL based on the MQL develoPed
b;.EPA, Region 6, July 1992. I-he
MDL is documented in 40 CFR Part
136. Method 624.



Pollutarl
Suggested
Mcrhod

MAL
(pell)

MDL
(t|gL) NIAL So rce Documerltrtion

Chlordane 608 0. ls 0.014 MAI- is apprcximately ten limes the
detection limil documenled in 40
CFR Parl 136, M€thod 608.

Chlorobenzene 624 t0 6 MAL bas€d on the MQL developed
by EPA, Region 6,Iuly 1992. The
MDL is documented in 40 CFR Part
136. Melhod 624.

Chlorofom o4 l 0 1.6 MAL based on the MQL developed
by EPA, Region 6, July 1992. The
MD[- is docum€nted in 40 CFR Part
136, Method 624.

Chloropyrifos t657 0.05 0.004 MAL is approximately ten limes the
detection limit Siven by EPA,
Method 1657'.

Chromium, Total Recoverable '

(Dissolved)
218.2 10.0 0 .1 MAL is based on the conlract

required detection limil (CRDL)
published in the EPA Contract
Labo.atory Program Stalement of
Work, Doc. No. ILMO2.0, Method
218.2. MDL based on EPA, Method
200.9'1.

Chromium, Hexavalent 218.4 l 0 I MAL is ten times the detection limit
siven by EPA, Method 218.43.

Chromium, Trivalent See
documen-

talion nole-

Trivalent chromium is delermined by
subtracling the concenlraliofl of
hexavalent chomium (dissolved)
from lhe dissolved total chromium
conc€nfation,

Chrysene 625 l 0 2 .5 MAL based on lhe MQL developed
by EPA, Region 6, July,1992.'lhe
MDL is docrnnented in 40 CFR Pan
136, Method 625.

t opper " 220.2 l 0 0.7 MAL is approximately ten iimes the
delection limit given by EPA,
Method 200,9'].

p-Chloro-m-Cresol
(4 chloro-3-rnethylpbenol)

625 t 0 3 MAL based on the MQL developed
by EPA, Region 6, July 1992- The
MDL is documented in 40 CFR Pan
136, Method 625.

4,6-DinitrGo-Cresol
(2-methyl-4,6-dinitrophenol)

625 50 24 MAL b6ed on the MQL Developed
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Parl
136, Method 625.

p-Cresol
(4-Methylphenol)

625 l 0 MAL based on the contract required
quartitalion levels (CRQLS) for
waler fiom EPA, Region 6, TarBet
Compound List acquired January 14,
1991.



PolluiaDt
Suggcsted
Mcthod

MAL
(pgn )

MDL
(pc/L) lltAL Source Documentation

Cyanide,
Toial

335.2 20 MAI- is based on th€ lowest standard
concentration within ihe applicable
range set in EPA, Method 135.2 r.
-l'he 

CRDL is l0,ugll publishcd in
lhe EPA Contract Laboratory
Program Statement of Work,
Document Number |LMO2.0 using
Method 239.2.

Cyanide,
Am€nable to ChlorinalioD

335.1 20 Both chlorinated and unchlo naled
cyanide sample conccntmtions are
delermined using EPA, Method
335.2r.

Cyanide,
Weak Acid Dissociable

4500-cN L 20 1 .4 MAL htrsed on the MDL developed
by the TNRCC Laboratory on
t2t09t94.

4,4' - DDD 608 0.1 O.OI  I MAL is approximately ten times tle
delection limit documented in 40
CFR Parl 136, Method 608.

4,4' . DDE 608 0.1 0.004 MAL bascd on the MQL Developed
by EPA, Region 6, July 1992. The
MDL is documenled in 40 CFR Part
136, Meftod 608-

4,4' - DDT 608 0.1 0.012 MAL is approximately tcn ljmes the
detection limit documented in 40
CFR Pan 136, Method 608.

) 4 - D 6 1 5 l 0 t .2 MAL is approximately ten times the
det€ction limit giveD by EPA,
Method 615 ".

Danitol Method
undet

develop-
menl

Method, MAL and MDL d€veloped
by the Texas Natural Resource
Conservation Commission
Laboratory. May be reviewed by
EPA. Resion 6 for use in Texas.

D€meton 165'7 0.20 0.020 MAL is ten times the deteciion limit
siven by EPA, Melhod 16576.

Diazinon 1657 0.5 0.038 MAL is app.oximately ten times lhe
detection limit given by EPA,
Mcthod 16576.

Dibromochloromethane 624 l 0 MAL b&ed on the MQL dcveloped
by EPA, ReBion 6, July 1992. Tfie
MDL is documented in 40 CFR Part
| 36. Method 624.

1,2 - Dibromoethane 6 I 8 z o.z MAL is ten times the deteclion limit
given in EPA, Method 6186,

p - Dichlorobenzene 625 t 0 4.4 MAL based on the MQL developed
by EPA, Region 6, July 1992, l he
MDL is documented in 40 CFR Pa
l16, Method 625.

l,? - Dichloroethane 624 l 0 2.8 MAL based on the MQL deveJoped
by EPA, Region 6, July 1992. The
MDL is documented in 40 CPR Pafl
l16- Method 624.
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Pollutant
Suggesl€d
Melhod

MAL
(pe/L)

MDL
tue ') MAL Sourc€ Documenletion

l,l - Dichloroethylene 624 l 0 2.8 M L based on lhe MQL developed
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Pan
136, Method 624.

1,3 - Dichloropropene 624 1 0 5.0 MAL based on the MQL developed
by EPA, Region 6, July, 1992. The
MDL is documenled in 40 CFR Part
136, Method 624 lor cis-1,3-
Dichloropropene.

Dicofol 617 20 MAL based on laboratory consensus
taken October 1992 and Melhod
6tT.

Dieldrin 608 0.1 0.002 MAL bas€d on the MQL developed
by EfA, Region 6, July 1992. The
MDL is documenled in 40 CFR Part
136, Merhod 608.

Dioxing/Furans
(TCDD Equivalenls)
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
2.3.7.8-IIXCDDS

1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
I,2,3,7,8,9-HxCDD

2,3,7,8-TCDF
1,2,3,7,8-P€CDF
2,3,4,7,8-PeCDF
2.3.7.8-FtrCDFs

1,2,3,4,7,8-HxCDF
1,2,1,6,7,8-IIxCDF
1,2,1,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF

I 6 l 3 (ppq)

I O
50

50
50
50
l 0
J U

50

50
50
50
50

(ppq.)

l 0

MAL based on the MQL developed
by the Dioxin National Strategy as
reponed by EPA, Region 6, July
| 992 Minimum Quanlifi cation
Report and the minimum levels at
which the analytical system will give
acceptable selected ion cutrent
profile and calibration as published in
EPA, Method 1613.

Diwon 632 0.090 0.009 MAL is apFoximately ten times the
detection limit given by EPA,
Method 632".

Endosulfar I (alpha) 608 0.1 0 .0 t4 MA.l- based on the MQL developed
by EPA, Region 6, July 1992- The
MDL is documented in 40 CFR Part
136. M€$od 608.

Endosulfan Il (beia) 608 0.1 0.004 MAL based on fte MQL deve)oped
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Part
ll5. Method 608.

Endosulfan sulfate 608 0.1 0.066 MAL based on lhe MQL developed
by EPA, Regiod 6, July 1992. The
MDL is documented in 40 CFR Pa
136. Method 608,

Endrin 608 0.1 0,006 MAL based on the MQL developed
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Part
116- Method 608.



Pollulsnt
SDggested
Method

MAL
(pC/L)

IIIDL
(ps/L) MAL Source Documentation

Fluo{ide 340.3 500 50 MAL is ten tiDes the lorvest
concentration of the applicable
wo*irg range given by EPA,
Method 340.33.

Gu$ion t651 0.1 0.009 MAL is approxirnately ten times the
detection limit given by EPA,
Method 1657'.

Heptachlor 608 0.05 0.003 MAL is approximately ten limcs the
delection limit documenled in 40
CFR Part 136. Method 608.

Hcptachlor Epoxidc 608 t .0 0.083 MAL is approximately ten times the
detection limil documentcd in 40
CFR Pan 136, Mclhod 608.

Hexachlorobenzene 625 l 0 1 .9 MAL based on the MQL developed
by EPA, Region 6, July, 1992. The
MDL is documented in 40 CFR Part
136, Melhod 625-

Hexachlorobutadiene trl J r0 0.9 MAL is approximately len times the
detection limit documenled in 40
CFR Part 136, Metiod 625 and
corresponds to the MQL developed
by EPA, Region 6, July, 1992.

alpha-H€xachlorocyclohexane 608 0.05 0.003 MAL js approximatel). ten times the
delection limit document€d in 40
CFR Pan 136, Method 608.

beta-Hexachlorocvclohexane 608 0.05 0.006 MAL is approximately {en times the
detection limit documented in 40
CFR Pa.t 136, Method 608.

gamma-Hexachlorocyclohexane
(Lindane)

608 0.05 0.004 MAL is approximately ten times the
detection limit documenled in 40
CFR Part 1.16, Method 608.

Hexachloroelhanc 625 20 1 . 6 lvl,{L based on the MQL developed
by EPA, Region 6, July, 1992. The
MDL is documented in 40 CFR Part
l16, Merhod 62J.

Hexachlorophene 604.1 l 0 1 .2 MAL is approximately ten times thc
detection limit given in EPA, Method
604.16-

Lead r '5 239.2 5 ,0 0.'7 MAL is based on the MQL
developed by EPA, Region 6, July,
1992 and is greater tlan the CRDL of
3 pBlL published in the EPA
Contract Laboratory Program
Statement of work, Doc, Number
ILMo2,0 using Method239.2. MDL
based on EPA. Method 200.9'?-

Malathion I tr) / 0. t 0 .011 MAL is approximately ten times tle
detec{ion limil given in EPA, Method
16576.



Pollutmt
Suggested
M.thod

MAL
$elL)

MDL
(ru/U MAL Sottce Documcntation

Mercury ' t 245.1 0.2 MAL is based on the CRDL
pubJ ished io tle EPA Contract
Laboralory Program Stalement ol
Work, Doculnent Number ILM02.0
using Method 245.1 ald corresponds
wjth the MQL developed by EPA,
Region 6, July 1992.

t6 l  I 0.0005 0.0002 MAL is based on the minimurn level
published in Method 1631, Revision
83 .

Metho\ychlor 6t'l 2.0 0,176 It44L is approximately len times lhe
deleclion limit given in E?,4, Melbod
6l't 6.

Methyl Ethyl Ketone 624 50 50 I4AL is the minimum level at which
the analytical system shall give
acceptable .dibration points
documented in 40 CFR 136, Method
1624. MAL is live times the CRQI-
for waler aralysis using Method 624
from the EPA, Region 6, l'argel
Compoutd List acquired January 14,
1993.

M;rex 6t'l 0.2 0 .0 t5 MAL is approximately len tim€s the
detection limil Biven in EPA, Method
611 ' .

Nickel r '5 249.2 t 0 0.6 MAL is approximately ten times the
delection limit given for EPA,
Method 200.91.

Nitrate-Nitrogen 352.1 1000 100 MAL is ten times the lowest
concenfadotr of tbe applicable range
eiven by EPA 1979, Method 352.13.

Nitrobmzcne 625 l0 1 .9 MAL based on the MQL developed
by EPA, Region 6, July 1992. The
MDL is docru.nenied in 40 CFR Part
136, Method 625.

N-Nitrosodiethylamine 625 20 5 Melhod, MAL and MDL based on
laboratory consensus taken October
1992.

/V-Nitroso-di-n-Butylamine 625 20 5 Method, MAL and MDL based on
laboratory consensus laken October
1992.

Paralhion (ethyl) t657 0.1 0 .010 MAL is ten times the detection limit
siven in EPA Method 1657".

Pentachlorobmzenc 625 20 5 Method, MAL and MDL based on
laboratory consensus taken October
t992.

Pentachlorophenol 625 50 3.6 MAL based or the MQL developed
by EPA, Region 6, July 1992. IUAL
is based on 0!e CRQL for water
analysis using Method 625 from the
EPA, Regior 6, Target Compound
List acouircd Januarv 14. 1993-



Pollutart
SDggested
Method

IUAL
Irytt')

MDL
Itsr'l

MAL SourceDocumentation

Phenantlrcne 625 t 0 5 .4 MAL based on the MQL developed
by EPA, Region 6, July 1992- The
MDL is documented in 40 CFR Part
136, Method 625.

Polychlorinated Biphcnyls (?CBs)
PCB-1212
PCB-1242
PCB-1254
PCB-1221
PCB-1248
PCA-1260
PCB-1016

608
1.0
1 .0
1 .0
1 .0
t .0
t .0
I .0

ND"
0_065
ND"
ND"
ND1

MAL based on the MQLS developed
by EPA, Region 6, July 1992- The
MDL is docunented in 40 CFR Part
136, Melhod 608.

Pvridine 625 20 5 Melhod, MAL and MDL based on
Iaboratory consensus taken October
1992.

Selenium r'5 210.2 10,0 2 .0 MAL is five times the detection limit
for Method 2?0.2-

Silver r '5 2'72.2 2.0 0.5 MAL is based on the MQL
developed by EPA Rcgion 6, July
1992. MDL bascd on EPA, Metlrod
200.91.

1,2,4,5 - Tetrachlorcbenzene 625 20 5 Method, MAL and MDL based on
laboralory consensus taken October,
1992.

Tehachloroethylene 624 l 0 4 .1 I{,{L based on thc MQL developed
by EPA, Region 6, July 1992- The
MDL is documented in 40 Cf*R Pa(
116. Method 6?4.

foxaphene 608 5.0 0.24 MAL based on tle MQL developed
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Pa
136, Method 608.

2,4,5 - TP
(Silvex)

615 2.0 0 . l7 MAL is approximately ten times the
deteclior limit given by EPA Method
6t56 .

T butyltin (TBT) TNRCC
l00 l

0 .010 3.2 x
l 0 '

Method is entitled "Measuement of
Butyltin Species in Watef by n-
Pentyl Dcrivatization with Gas
Chromatography/Tlam€ Photometric
Del€ction (GC/FPD) atd Gas
Chromatography/Mass Specbometry
(GC/MS)." MAL is equal to EPA
tributyltin advisory level-

l,l,l - Trichloroethane 624 IO 3.8 MAL based on the MQL developed
by EPA, Region 6, July 1992. The
MDL is docunented in 40 CFR Part
l16, Method 624.

TrichloroethyleDe 624 t 0 t ,9 MAL based on the MQL developed
by EPA, Region 6, July 1992. The
MDL is documented in 40 CFR Part
136. Method 624.



Pollutrnt
Soggest.d
Melhod

MAL
(pen-)

MDI,
(Fs[-] MAL Sour{e Docomentation

2,4,5 - Trichlorophcnol 625 f U l 0 ivlAl- is five times the minimum lcvcl
at which tbe analytical syslcm shall
give acceptable calibration points
documented in 40 CFR Part 136,
Method 1625. MAL is based on the
CRQL for water rnalysis using
Method 625 from the EPA, Region 6,
Target Compound List acquiied
January I4, 1993.

TTHM (Total Trihalomethanes)
bromodichlorcmethane
dibromochloromethanc
tribromomethane (bromoform)
trichloromelhane (chlorofotm)

624
l 0
l0
l 0
l 0

2.2
3 . 1

1 .6

MAL is bared on the CRQL lbr water
analysis using Method 624 lrom the
EPA, Region 6, Target Compound
List acquired January 14. I993,
Method detection limits are
documenied in 40 CFR Part 136,
Method 624-

Vinyl Chloride 624 t0 MAL based on the MQL developed
by EPA, Region 6, July 1992. The
MDL is given as "nd" in 40 CFR Part
136, Me6od 624.

289.2 5.0 0 .3 MAL is approximately ten limes the
detection limit given by EPA,
Method 200-91-

EPA Method 200.8 may also be used upon request. such a request should b€ made in wrilinS to EPA'S Ilouston

Laboratory, 1062J Fallston€ Road, Houslon, Texas, 77099-4303. once Method 200.8 is approved for use in the

l\DES program, no written request will be ne cessar. Method 200.8. Determination orTrace Elements in watefs

and wasles by Indxcttuely Cotpted-Plasna - Mars Spectometry, U.S. Environmental Prolccljon Agency, EPA

600-R-94-l I I, May 1994.

Methods for the Determinalion of Metals in E Nironnental Sanples,lJ.S, Environmental Prclection Agency,

Envirorunental Monitoring Systems Laboratory-Cincinnati, EPA-600/4-91-0 t 0, June 1991. Method 200-9

contains accdacy arld precision data generated using graphite llmace atomic absorbance spectlophotometea

techniques for the following metals: aluminum, a$enic, cadmium, chromium, copper, lead, nick€|, selenium,

silver and zinc. This accuracy and precision data supports the workinB fanges and d€tection Iimits for each

co[esponding method lound in 40 CFR Part 136.

Methodsfof the Chemical Analysis of Water and l/arles, U.S. Environmental Protection ABclcy, Environmenlal

Monitodng Systems Laboratory-Cincinnati (EMSL-CD, EPA-600i4-?9-020, Revised March l98l and 1979 wher€

applicable.

Not determined.

EPA Method 1638 may also be used once it is approved for use in the NPDES pro9tarrl.- Method I6i8

Determination ofTrace Elenenrs in Anbient Waters by lndactively Coupled Plasma-mass Spectrcmetry'U'S
Environmental Protection Agency, Oflice of Water, EPA 821-R.96-005, January 1996-

EPA Methodslor the Detemina on ol Noncohwntional Pesticides in M nicipal and lndusrrial Iyaslewaler,U S

EDviroDmental Protection Agency, EPA-821-R-91-010-A & B, AuBust 1991.

Either method listed for mercury may b€ used.

Method 163l, Revision B. Mercury in Waler by O:ridaliotl, Purge and Trap, and Cold Vopor Atonic Fluoreseence

Spectronetry,V.s.Environmentat Prolection Agency, Office of Water, EPA 821-R-99-005 ,May 1999.
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Appendix D. Modeling Memorandum
of Agreement (MOA) between
the TNRCC and the EPA



Memorandum of Agreement
between the

Texas Natural Resource Conservation Commission
and the

Environmental Protection Agency - Region 6

for

Application of Uncalibrated Water Quatity Modeling
IOr

Texas Freshwater Streams

The purpose ofthis Memorandum ofAgreement (MOA) is to streamline the processes associated
with the review and approval of individual permit waste load allocations (WLAS), water quality
management plans (WQMPs), and Texas Pollutant Discharge Elimination System (TPDES) permits
while assu ng technical acceptability and consistency with the Clean Water Act (CWA)'

The Environmental Protection Agency (EPA), Region 6, Water Quality Protection Division and the
Texas Natural Resource Conservation Commission (TNRCC), OIfice of Permitting, Remediation &
Registration agree to the following provisions:

L WLAs for facilities included in a WQMP update with discharge flows less than or equal to
0.2 million gallons per day (MGD), which are developed using uncalibrated QUAL-TX
modeling, where appropriate, with the teaction rates outlined below in Number 2' will be
considered technically acceptable without EPA Region 6 review. The EPA Region 6 may
review these WLAs during the semi-anrual evaluations for the Section 106 State Water
Pollution Control Program Grant.

2. The TNRCC will use the following reaction rates (expressed at 2ff C) when performing
uncalibrated QUAL-TX modeling in freshwater streams:

a. CBOD decay rate: Ko:0.10/day; and
CBOD settling rate: Ks : 0.0 m/day

b. Ammonia-Nitrogen oxidation rate: K, : 0.30/day

c. Sediment Oxygen Demand: SOD:0.35 g/m'lday

d, Reaeration Rate: K, will be calculated from equations contained in "&A!9EJC9!E!3I!S.
and Kinetics Formulations in Surface Water Oualiw Modelins (Second Edition) June
1985, EPAJ600/3-85I040." The equation(s) will be chosen consistent with the hydmulic
character ofthe stream and the following minimum and maximum constraints will apply;
0.6/depth(m)<Kr< | o/day.

3. The level ofalgae specified in the model will be set to zero except in cases where site-
specific measuremenls demonstrate appropriate minimum levels'
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Memorandum of Agreement
Page 2

4. ThisagreementdoesnotapplytoWLAsfordischargersinthefollowingsegments:1001,
1005, 1006, 1007 ,24?6,24?7 ,2428,2429,2430 afi2436.

5. Treatmentlimits developed from calibrated models and those contained in approved Waste
Load Evaluations and Total Daily Maximum Load (TMDL) reports or implementation plans
will supersede those derived from this methodology'

6. All remaining WLAs (>0.2 MGD) will be submitted for EPA technical review and approval.
The EPA will provide a response to these submittals to the TNRCC within 30 days of
receipt ofmodeling documeniation. Ifa response is not received within 30 days, the WLA
will be considered approved as submitted and TPDES permits can be issued without a
formal approval on these WLAS from the EPA.

7. The EPA Region 6 will approve WQMP updates for WLAs prepared in accordance with
this MOA after the WQMP updates have undergone public participation in accordance with 40
Code ofFederal Regulations 25 and are certified by the INRCC'

8. This MOA may be revised upon mutual consent ofthe TNRCC and the EPA.

9. The provisions of this MOA will apply to all domestic TPDES applications lhat are
administratively complete on or after the effective dale ofthe " Procetlures to Implement the
Texas Surface IYater Suality StandardC'which incorporates these modeling parameters.
Prior to this date, the EPA will conditionally or fully approve WLAs submitted that were
developed with the existing TNRCC Streeter-Phelps modeling protocols unless pollutants
in the effluent from those facilities could cause or contribute to pollutants ofconcern on
303(d) listed streams.

We agree with the provisions outlined in this MOA and commit our agency to irnplement them in a
spirit of cooperation and mutual support.

Wat6r Qnality Prot€ction Division
Environmental Proteaion Agency, Rcgion 6

& Registration
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