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Guidance for Assessing Texas 
Surface and Finished Drinking 
Water Quality Data, 2002 
General Assessment Methodology 

The Texas Natural Resource Conservation Commission (TNRCC) admin- 
isters water quality management programs with the goal of protecting, 
maintaining, and restoring Texas water resources. The Texas Surface 
Water Quality Standards (,TSWQS, TNRCC Rules Chapter 3071, adopted 
by the TNRCC on July 26,2000, although not yet approved by the Envi- 
ronmental Protection Agency (EPA), recognize the regional and geologic 
diversity of the state by dividing major river basins, bays, and estuaries 
into defined segments (referred to as classified segments). Appropriate 
water uses-such as aquatic life, contact recreation, or oyster waters-are 
designated for each of the classified segments. Numerical criteria (concen- 
trations) established in the TSWQS provide a quantitative basis for evalu- 
ating use support and for managing point and nonpoint loadings in Texas 
surface waters. These criteria are used as maximum or minimum instream 
concentrations that may result from permitted discharges and nonpoint 
sources. The procedure for comparing instream water quality conditions to 
numerical criteria is specified in the TSWQS. For example, dissolved 
oxygen measurements monitored in a water body may be compared to 
numerical criteria to determine if the designated aquatic life use is sup- 
ported. The TSWQS most recently adopted by the TNRCC and approved 
by the EPA will be used for the assessment. The TSWQS adopted by the 
TNRCC on July 26,2000, and pending approval by the EPA, are used in 
this draft of the guidance. 

Texas Drinking Water Standards (TDWS), adopted by the TNRCC on 
June 4, 1977 (Texas Administrative Code, Chapter 30, Sections 290.101- 
121), and revised in September 2000, ensure the safety of public water 
supplies. Numerical criteria established in the TDWS forfinished water 
(after treatment) provide a quantitative basis for evaluating support of the 
public water supply use. 

In most instances, this guidance describes how numerical criteria can be 
compared to conditions within streams and rivers, lakes and reservoirs, 
and ocean waters, as specified in the TSWQSITDWS. For example, 
dissolved oxygen criteria consist of 24-hour average and absolute mini- 
mum concentrations. Monitoring must be conducted over at least one 
complete 24-hour period to generate dissolved oxygen data that can be 
directly compared to the criteria. Automatic equipment is typically used at 
monitoring sites to collect field measurements over a complete 24-hour 
period. In some cases, instantaneous measurements made at equally- 
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spaced intervals over a 24-hour period are used to generate the required 
data for direct comparison to the dissolved oxygen criteria. 

Some of the numerical criteria in the TSWQS, such as water temperature, 
pH, chloride, sulfate, and total dissolved solids, are not associated with 
single, specific uses. Instead, they were established in the TSWQS to 
ensure support of multiple uses, and as tools to identify and manage the 
influences of point and nonpoint sources of pollution (see definitions on 
page 73). 

Instream concentrations of nutrients and chlorophyll a, toxic substances in 
sediment, and toxic substances in fish tissue are useful in identifying water 
quality concerns and in evaluating the causes of nonsupport of the narra- 
tive standards. Numerical criteria for these constituents have not been 
established in the TSWQS. The screening levels (instream concentrations) 
for these parameters establish targets that can be directly compared to 
monitoring data. The screening levels are statistically derived from long- 
term monitoring data for this guidance. Recent monitoring data, collected 
over the last five-year period, are compared to the screening levels to 
identify areas where elevated concentrations are causes of concern. 

The TSWQS also contain narrative criteria (verbal descriptions) that apply 
to all waters of the state. Narrative criteria include general descriptions, 
such as existence of excessive aquatic plant growths, foaming of surface 
waters, taste- and odor-producing substances, eroding sediment, and toxic 
materials. Narrative criteria are evaluated by using numeric criteria, if they 
are available. Other information-including water quality studies, exis- 
tence of fish kills or contaminant spills, photographic evidence, local 
knowledge, and best professional judgment-is also used to identify 
narrative criteria concerns and evaluate support of narrative criteria and 
associated designated uses. 

To conduct the assessment, the most recent five years of surface water 
quality monitoring and finished drinking water data are assembled, or- 
dered by parameter, and evaluated by analysts. In most cases, individual 
values for each parameter are compared to either numerical water quality 
criteria or screening levels, and the number of exceedances are deter- 
mined. Uses and criteria are assessed asfully supported, partially sup- 
ported, and or not supported based on the number of exceedances for a 
given sample size. Similar exceedances of numeric screening levels are 
used to identify water bodies with no concerns, or concerns for impair- 
ment. In a few cases where numeric criteria are established as averages 
(dissolved oxygen criteria; chloride, sulfate, and total dissolved solids 
criteria; chronic criteria for toxic substances; public drinking water crite- 
ria; and human health criteria), individual concentrations for each parame- 
ter are summed, and an average is computed. The average is then directly 
compared to criteria in the TSWQSI TDWS to determine if the designated 
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use is fully supported or not supported, or to identify water quality con-
cerns. 

Waters Covered in Assessments 
All stream, reservoir, estuary, and Gulf of Mexico sites are evaluated if 
there is sufficient water quality data to assess at least one designated 
beneficial use or criterion. This includes sites within classified segments, 
as specified in the TSWQS, and sites off classified segments (unclassified 
waters). The general criteria in the TSWQS for the following uses should 
be applied to assessment of classified and unclassified waters, unless site-
specific criteria derived from receiving water assessments are available: 

aquatic life use (dissolved oxygen, toxic substances in water, water 
and sediment toxicity tests, and biological assessments), 
contact recreation use, and 
fish consumption use (human health criteria, fish consumption 
advisories, and aquatic life closures). 

Narrative criteria should be applied to assessment of unclassified waters 
unless site-specific criteria derived from receiving water assessments are 
available. Site-specific criteria developed for classified segments (water 
temperature, pH, chloride, sulfate, and total dissolved solids) do not apply 
to unclassified water bodies. 

Sources of Data 
Information that may be considered includes surface water quality moni-
toring (SWQM) data stored in the TNRCC Regulatory Activities and 
Compliance System (TRACS) database, finished drinking water quality 
data in the TNRCC's Water Permits and Resource Management databases, 
Clean Rivers Program (CRP) databases, volunteer monitoring programs, 
andlor other quality-assured data. Water quality data used in the assess-
ment must meet clearly defined acceptance and time line criteria estab-
lished by the TNRCC (refer to most recent revision of Methodologyfor 
Developing the TexasList of Impaired Water Bodies). 

In addition to SWQM data collected by the TNRCC, the TRACS database 
contains quality-assured data fiom other state and federal agencies, river 
authorities, cities, and other monitoring groups. State agencies include the 
Texas Department of Health (TDH) and the Texas Parks and Wildlife 
Department (TPWD). Federal agencies include the U.S. Geological Survey 
(USGS) and the International Boundary and Water Commission (IBWC). 
These data are collected using methods consistent with the Surface Water 
Quality Monitoring Procedures Manual (TNRCC, GI-252).SWQM data 
are collected at fixed stations during routine monitoring and from many 
other sites selected for special studies and intensive surveys. The TNRCC 
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will also consider data included in reports and other information that may 
not be appropriate for inclusion in the TRACS data base. TNRCC staff 
will evaluate these special study data to determine if they are complete, 
representative, and of adequate quality. 

Finished drinking water data stored in the TNRCC's Water Permits and 
Resource Management database are considered in assessment of the public 
water supply use. Maximum contaminant levels (MCLs) for organic and 
inorganic chemicals in systems using surface water supplies are assessed. 

All data used in the assessment must have been collected under quality 
assurance plans that ensure the data are of known and appropriate quality. 
Individual measurements, especially exceedances of the water quality 
criteria and screening levels, are reviewed by water quality analysts to 
determine if samples are representative and accurate. 

Although data which do not meet the full requirements for quality assur- 
ance can not be used for regulatory purposes, it can be used for planning 
and for identifying general water quality concerns. 

Period of Record 
All quality-assured SWQM and finished water data collected during the 
most recent five-year period are considered for assessment. Most monitor- 
ing groups collect data at fixed sites at recurring quarterly or monthly 
frequencies. For most sites, approximately 20 samples or measurements 
are available for assessments. In some cases-particularly for toxicants in 
water, sediment, and fish tissue-samples may be collected less frequently 
at fixed sites. 

In some instances where water quality has dramatically improved or 
declined recently, the more recent and representative data set may be used 
for the assessment. These changes in water quality could be due to identi- 
fied permanent changes in pollutant loadings, such as a new treatment 
facility, implementation of best management practices, or hydrologic 
changes. Data older than five years may be used for some assessment 
purposes at the discretion of TNRCC water quality program staff. Such 
uses may include the determination of trends or the identification of 
concerns for sediment and tissue contamination. 

One method for determining support of the fish consumption use is the 
issuance of consumption advisories and aquatic life closures by the TDH. 
The most recent advisory or closure is used to determine support of the 
use; however, sometimes these may have been issued years prior to the 
five-year assessment period. 
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Frequency and Duration of Sampling 
The assessment must use a sample set that is spatially and temporally 
representative of conditions in the water body. Sample locations in streams 
and open water bodies, such as reservoirs and estuaries, should be charac-
teristic of the main water mass or distinct hydrologic areas. 

At a minimum, samples distributed over at least two seasons (to include 
interseasonal variation) and over two years (to include interyear variation) 
must be utilized, with some made during an index period (March 15 -
October 15). The data set should not be biased toward unusual conditions, 
such as flow, runoff, or season. Biological sampling and 24-hour dissolved 
oxygen measurements, however, must be conducted during the index 
period to be considered in the assessment. 

One way of ensuring that a data set is temporally representative is to use 
data routinely scheduled over several years, with approximately the same 
intervals of time between sampling events. This routine sampling plan can 
result in monthly or quarterly sample events. No more than two-thirds of 
the samples should be in one of the two years, and sampling events should 
represent the different seasons. 

Sediment and fish tissue samples generally do not vary greatly over time 
and are considered useful integrators of water quality over time and space. 
Samples collected during the most recent five years as part of a one-time 
special monitoring event may be used in the assessment. For example, 15 
fish samples collected on the same day from a water body would meet the 
minimum sample requirement, as would 15 sediment samples collected 
within a hydrologically-related area of a water body. 

Minimum Number of Samples 
A minimum of 10 samples is required in the following cases: 

all field measurements (dissolved oxygen, pH, and temperature); 
water quality constituents (nutrients, bacteria, chlorophyll a, dis-
solved solids, and ions); and 
toxicants in water, sediment, and fish tissue collected routinely in 
the water body. 

At least 10 samples over the five-year period of record are required at each 
site for use assessment. The same 10-sample minimum also applies to 
ambient water and sediment toxicity tests. 

Exceptions to the 10-sample minimum per site can be made for: 
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streams or reaches of streams that are 25 miles or less in length, 
where water quality conditions are similar; . reservoirs or estuarine waters, or portions of reservoirs or estuarine 
waters (5,120 acres or eight square miles or less, respectively), 
where water quality conditions are similar; and 
sample sets of three measurements, where all three measurements 
exceed the criterion or screening level. In this instance, the water 
body will be identified as a primary concern. 

For these water bodies or portions of water bodies, field measurements, 
constituents in water, sediment, and fish tissue collected at multiple sites 
may be aggregated to meet the 10-sample minimum requirement. Field 
measurements and constituents in water must he collected on different 
days to be included in the count used to determine the minimum number 
of samples. 

Water quality data are not assessed for impairments of aquatic life, recre-
ational, public water supply, fish consumption, and general uses when 3 or 
fewer samples are available at each site. When only 4 to 9 samples are 
available at each site, and one exceedance is found, primary water quality 
concerns are identified (see "Aquatic Life Use" in the "Methodology for 
Assessing Use Support and Primary Concerns" section for additional 
explanation). 

In finished drinking water, an average calculated from at least 4 samples is 
required for comparison to the primary and secondary drinking water 
standards. These minimum sample numbers were chosen to allow confi-
dence in the assessment, while making the best use of limited monitoring 
resources. 

Use of the Binomial Method for Establishing Required Number 
of Exceedances for Partial and Nonsupport of Designated Uses 

One of the primary objectives of water quality assessment is to draw 
conclusions about a water body based on a group of measurements for a 
particular variable of interest. The entire collection of measurements used 
as the basis of a conclusion is referred to as thepopulation. In general, it is 
impossible to obtain all of the measurements for a population, so it be-
comes necessary to attempt to describe the population as reliably as 
possible by collecting a set of samples from that population. There is 
always potential for error in this process. For 305(b) water quality assess-
ment, there are essentially two categories of such errors: 

Type IError: Inappropriately classifying a water body as partially or 
not supporting, when that water body is actually fully supporting. 
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Type II Error: Inappropriately classifying a water body as fully sup- 
porting, when that water body is actually partially or not supporting. 

Historically, attainment of specific and general uses has been determined 
using a simple calculation of the percentage of samples that exceed the 
criteria for each water body. These criteria include dissolved oxygen, acute 
toxicity, bacteria, water temperature, and pH. The TNRCC based its 
impairment decision on the magnitude of this percentage. For example, the 
water body was found to be fully supporting the applicable use if the 
calculated exceedance rate was 10 percent or less; partially supporting if 
greater than 10 percent and less than or equal to 25 percent; and not 
supporting if greater than 25 percent. This method does not address the 
previously described probability for committing decision errors when 
analyzing the behavior of random variables like those associated with 
water quality. 

The binomial method is a useful tool for estimating the probability of 
committing Type I andlor Type I1 errors for situations when the analysis is 
based on a given variable that falls into one of two categories. Placing 
measurements of water quality variables in two categories-either equal to 
or less than a criterion, or greater than the criterion-is an example of such 
a situation. 

In general, when the binomial method is used, the proportion of the 
population that belongs to one of the two categories (in this case the 
proportion of the population that is greater than the criterion) is denoted as 
p. The proportion of the population that belongs to the second category (in 
this case the proportion of the population that is equal to or less than the 
criterion) is denoted as q, which is equal to 1 -p. For example, for a fully 
supporting water body,p is equal to or less than 10 percent (0.1), and q is 
greater than or equal to 89.9 percent (0.899). In this case,p and q, respec-
tively, represent the probabilities, for a single sample event, of collecting a 
sample that exceeds or a sample that meets the criterion. If one sample is 
used to determine whether a water body is supporting or not, the probabil- 
ity of committing a Type I error would be simple to determine in this 
case-that is, 10 percent. However, the assessment of water quality data 
involves the collection of multiple samples and, in order to estimate the 
probability of committing Type I and/or Type I1 errors, cumulative proba- 
bilities must be determined. 

The binomial method can be used to calculate the probability of collecting 
more than 10 percent exceedances from a water body that actually contains 
less than 10 percent (0.10) exceedances-that is, erroneously classifying a 
water body as partially supporting for each combination of number of 
samples (n) and number of exceedances (e). For example, the binomial 
method can be used to determine the cumulative probability of collecting 
two or more exceedances out of 9 samples when the actual exceedance 
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rate in a water body is 10 percent. This cumulative probability represents 
the Type I error probability. By calculating these cumulative probabilities 
for each combination of n and e, it becomes possible to select the combi- 
nation which provides an acceptable probability of committing Type I 
andlor Type I1 errors. 

Based on this process of analyzing error rates using the binomial method, 
the TNRCC has recognized that the chance of falsely classifying a site as 
impaired (Type I Error) is relatively high for the historically utilized 
method. For example, basing decisions on the simple percentage exceed- 
ance calculation of 10 percent results in a 26.4 percent to 61.2 percent 
chance of falsely classifying a water body as impaired (Table 1). 

Table 1. 	 Summary of Type I and Type I1Error Rates Associated with Using 
Simple Percentage Approach 

Summary of Type I and Type I1 Error rates associated with using simple percentage approach to 
determine partial support for sample sizes fmm 4 to 20. 

Number of 

Sample Size (n) 

Exceedances Required 
(e) to Classify Water 
Body as Partially 
Supporting 

Exact Binomial 
Type I Error Rate, 
Assuming 10% Actual 
Exceedance Rate 

Exact Binomial 
Type I1 E m r  Ra

Assuming 11% A
Exceedance Rate 

te 
ctual 

20 3 32.3 40.5 

19 2 58.0 39.2 
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For partial support and nonsupport-defmed as exceedance rates of more 
than 10 and 25 percent, respectively-the number of exceedances required 
for any given number of samples from 10 to 20 is presented in Tables 2 
and 3. The number of exceedances was selected to maintain a Type I error 
probability below 20 percent for all standards and criteria, except acute 
criteria to support aquatic life, where the probability is below 50 percent. 
This is reflected by the error rate range for Type I error probabilities of 6.8 
to 18.4 in Table 2, and 7.8 to 18.9 in Table 3. 

To determine if there are primary concems (for parameters with numeric 
water quality standards), the number of exceedances required for any given 
number of samples from 4 to 20 are shown in Table 4. These criteria were 
selected to maintain a Type 1 error probability below 50 percent. 

For secondaty concems (for parameters where water quality standards are 
not adopted), the number of exceedances required for any given number of 
samples from 4 to 20 are shown in Table 5. These criteria were selected to 
maintain a Type 1 error probability below 50 percent. 

Table 2. 	 Sample Sizes and Number of Exceedances Required to Determine 
Partial Support of a Use 

(Error rates for sample sizes greater than 20 are provided in Appendix A.) 

I Minimum number of excecdanccs chosen to maintain a less than 20% orobabilttv uf falsely classifvlnn uater bud" I 
porting when s tually fully supporting. -

Exact Binomial Exact Binomial 
Minimum Type I1 Error Rate Type I1 Error Rate 
Number o f  Assuming Assuming Assuming Assuming 

Sample Size 	 Exceedances 10% Actual 1 I% Actual 25% Actual 50% Actual 

Required (e) Exceedance Rate Exceedance Rate 
-

4 	 22.5 0.1 

4 

4 	 40.9 
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-- 

Table 3. 	 Sample Size and Number of Exceedances Required to Determine 
Nonsupport of a Use 
(Error rates for sample sizes greater than 20 are provided in Appendix B.) 

Minimum number of exceedances chosen to give a less than 20% probability of 
when achlally fully supporting. 

I 

Minimum Exact Binomial Type I Exact Binomial Type 
Number of Error Rate Assuming I1 Error Rate 

Sample Sire Exceedances 25% Actual Assuming 26% Actual 
(n) Required (e) Exceedance Rate Exceedance Rate 

20 8 	 10.2 41.6 

Flow Conditions 
Streams are routinely monitored under highly variable flow conditions- 
from extreme low flows that typically occur in late summer months 
following extended dry periods, to high flows that follow seasonal storm 
events. Water quality criteria and screening levels generally apply to 
flowing streams as long as flow exceeds the seven-day, two-year low flow 
(742). Low-flow criteria (742) are calculated from historical USGS 
stream flow records and are available for most classified streams in 
Appendix B of the TSWQS. In places where low-flow criteria are not 
available, they may be approximated from a downstream gaged site, or 
from one located in a nearby watershed of similar size. 

Many small, unclassified streams in Texas develop intermittent stream 
flow in summer months and eventually become completely dry,while 
others maintain perennial pools when flow is interrupted. The decision 
matrix that follows (page 13) was developed for this guidance to explain 
which dissolved oxygen, toxic substances in water, and bacteria criteria 
apply under different flow conditions. 
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Table 4. Sample Size and Number of Exceedances Required to Determine 
Primary Concerns and Partial Support of Aquatic Life Use Acute Criteria 

(Emor rates for sam~le sizes rrreater than 20 are ~rovided in Appendix C.) 

Values Below Limits of Detection 
Many individual values in SWQM and finished drinking water databases 
are reported as less than a minimum analytical limit (notzdetects).There is 
no generalized way to determine the true value for an individual nondetect 
in the range between zero and the reported minimum analytical limit. For 
assessments, 50 percent of an analytical reporting limit is computed for 
these nondetects. This is done to include as many individual data points in 
the analysis as possible and to indicate the level of monitoring effort. In 
many areas of the state, much of the nutrient and toxicant data for individ- 
ual parameters are reported as nondetects. These occurrences are particu- 
larly noteworthy, because they may indicate concentrations that are below 
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Table 5. 	 Sample Size and Number of Exceedances Required t o  Determine 
Secondary Concerns (or Primary Concerns for Bacterial Indicators) and 
Nonsupport of Aquatic Life Use Acute Criteria 
(Error rates for sample sizes greater than 20 are provided in Appendix D.) 

Minlmum number of exceedances chosen to give a less than 50% probability of I falsely classifvina water body as a secondaw concern when achlally there is no I 
conccm, as a primary conccm for bacterial indicators, or as no1 supponing the 

Minimum I Exact Binomial Type I Exact Binomial Type 11 
Number of Error Assuming Error Assuming 

Sample Size Exceedances 25% Actual 26% Actual 
Required (e) Exceedance Rate Exceedance Rate 

6 	 38.3 41.6C-
6 

those for concern. Values computed from 50 percent of minimum analyti- 
cal limits that exceed criteria or screening levels are not counted as 
exceedances. However, the 50 percent value of the reporting limit for these 
nondetects is used in developing screening levels and in calculating 
summary statistics (minimum, maximum, and average). TNRCC staff are 
investigating the application of statistical methods for treating non-detects 
as part of an overall initiative to redevelop the water monitoring database 
and to store more complete metadata. 
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Determination of Appropriate Criteria For Unclassified Waters 

(1) 	 Is the water body listed in the Texas Surface Water Quality Standards (TSWQS) 
"Appendix D. Site-Specific Receiving Water Assessments"? Yes, go to step 2. No, 

(2) 	 Does the reach from which the samples were collected fall within the description 
given in Appendix D? Yes, apply appropriate criteria according to use specified in 
Appendix D. No, go to step 3. 

(3) 	 Does the TNRCC Standards Team have information which allows the aquatic life 
use (ALU) to be assigned? Yes, go to step 4. No, go to step 5. 

(4) 	 Apply appropriate criteria according to the flow status specified by TNRCC 

(5) 	 Attempt to determine the flow status of the water body as intermittent, intermittent 
with perennial pools, or perennial, according to definitions given in TSWQS 

An intermittent stream is one which has a period of zero flow for at least one week 
during most years. Where flow records are available, a stream with a 742  flow of 
less than 0.1 cfs is considered intermittent. 

A stream that has a period of zero flow for at least one week during most years is 
considered intermittent withperennialpoo1s when adequate pools persist that would 
be expected to provide habitat for significant aquatic life use. As a mle of thumb, an 
adequate pool is deeper than one meter and greater than 100 meters in length, or 
where large pools cover greater than 20 percent of the streambed in a 500 meter 

Aperennial stream is one which does not have a period of zero flow for at least one 
week during most years. 

Can a determination be made whether the water body is intermittent, intermittent 
with perennial pools, or perennial, according to definition given in TSWQS 
307,3(a)(29/30)? Yes, go to step 6. No, then water body is not assessed for ALU 
attainment using dissolved oxygen data. Use acute criteria only to assess toxics in 
water data relative to aquatic life use. A significant effort will be made during the 
assessment to determine the flow status of streams with available data. Monitoring 
may be needed in the years following in order to enable a flow status determination. 

(6) 	Provide supportive information for how determination was made: 

an affidavit (completed by a local resident) 

flow monitoring data 
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Is water body freshwater or influenced by tidal activity? (See "Determination of 
Tidal Influence" section in the General Assessment Methodology.) 

Determine stream order according to TSWQS 307.3(a)(56) which specifies that the 
smallest unbranched tributary of a drainage basin is designated aprst  order stream. 
Where two first order streams join, a second order stream is formed; and where two 
second order streams join, a third order stream is formed, etc. Stream order is 
determined from USGS topographic maps with a scale of 1 :24,000. 

If water body is intermittent: 

use acute criteria only to assess toxics in water data relative to aquatic life use. 

assess dissolved oxygen data relative to aquatic life use according to TSWQS 

307.4(h)(4), which specifies that intermittent streams that are not specifically 

listed in Appendix A or D will maintain a 24-hour dissolved oxygen average 

concentration of 2.0 mg/L and an absolute minimum 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. 


Are biological data available which allow determination of appropriate 

seasonal aquatic life uses? Yes/No 


If yes, assess using criteria appropriate to that use during the season that the 

If no, assess using a 24-hour dissolved oxygen average concentration of 2.0 
mg/L and an absolute minimum concentration of 1.5 mg/L until such time as 
biological data become available to assess seasonal uses. 

If water body is intermittent with perennial pools adequate to support significant 
aquatic life: 

assess toxics in water data relative to aquatic life use using acute and chronic 

criteria. 


assess dissolved oxygen data relative to aquatic life use according to TSWQS 

307.4(h)(4), which specifies that unclassified intermittent streams with significant 

aquatic life uses created by perennial pools are presumed to have a limited aquatic 

life use and corresponding dissolved oxygen criteria, a 24-hour average 

concentration of 3.0 mg/L, and an absolute minimum concentration of 2.0 mg/L. 


If water body is intermittent with perennial pools that are sustained by wastewater 
treatment plant flows, and pools are inadequate to support significant aquatic life: 

assess toxics in water data relative to aquatic life use using acute and chronic 

criteria. 
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assess dissolved oxygen data relative to aquatic life use according to TSWQS 

307.4(h)(4), which specifies that unclassified intermittent streams with significant 

aquatic life uses created by perednial pools are presumed to have a limited aquatic 

life use and corresponding dissolved oxygen criteria, a 24-hour average 

concentration of 3.0 mg/L, and an absolute minimum concentration of 2.0 m a .  


If water body is intermittent with perennial pools that are not sustained by 
wastewater treatment flows, and pools are inadequate to support significant aquatic 

assess toxics in water data relative to aquatic life using acute criteria. 

assess dissolved oxygen data relative to aquatic life use according to TSWQS 

307.4(h)(4) which specifies that intermittent streams which are not specifically 

listed in Appendix A or D will maintain a 24-hour dissolved oxygen average 

concentration of 2.0 mg/L and an absolute minimum 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. 


If water body is freshwater and perennial; and 

(a) flow data are available and flow is 27Q2: 

use acute and chronic criteria to assess toxics in water relative to aquatic life 

assess dissolved oxygen data relative to aquatic life use according to TSWQS 
307.4(h)(I) which specifies that perennial streams, rivers, lakes, bays, 
estuaries and other appropriate perennial waters that are not specifically listed 
in Appendix A or D are presumed to have a high aquatic life use and 
corresponding dissolved oxygen criteria; a 24-hour average concentration of 
5.0 mgiL; and an absolute minimum concentration of 3.0 m a ,  5.5, and 4.5 
m a ,  respectively, in spring. For streams located in north and east Texas [as 
defined in TSWQS 307,7(b)(3)(a)(ii)] assess dissolved oxygen data relative to 
aquatic life use according to Table 5 in the TSWQS . 

(b) flow data are available and flow is below 742: 

use acute criteria only to assess toxics in water data relative to aquatic life use. 

do not assess dissolved oxygen data. 

(c) flow data are not available: 

assess dissolved oxygen data. 
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If water body is tidal and perennial: 

use marine acute and chronic criteria to assess toxics in water relative to aquatic 

use a 24-hour average concentration of 4.0 mg/L and an absolute minimum 
concentration of 3.0 mg/L to assess dissolved oxygen data relative to aquatic life 

If water body is freshwater, perennial, and third order or greater: 

use the column B value for human health protection to assess human health 
criteria relative to the fish consumption use. 

use 10 times the column B value for human health protection to assess human 
health criteria relative to the fish consumption use (see exception for spring-fed 
streams with a sustainable fishery). 

(7) Evaluation of contact recreation use for all unclassified water bodies: 

Perennial streams: 

Are flow data available? Yes/No 

If yes, evaluate the contact recreation use by using only bacterial indicator data 
associated with sample events when flow is equal to or greater than 0.10 cfs, 
or the 742, if known. 

If no, contact recreation is assessed. 

Intermittent streams and intermittent streams with perennial pools: 

bacterial indicator criteria apply at all times. 

An exception to the previous guidance on nondetects is made when 
evaluating chronic toxicants (aquatic life use), human health criteria for 
water (fish consumption use), and primary organic substances (public 
water supply use). The criteria for these constituents are expressed as 
average values. In these cases, the smaller of the following measurements 
is used in calculating the average: 50 percent of the reporting limit for 
nondetects or 50 percent of the chronic criterionlhuman health criterion. 
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Biological monitoring, toxicity in ambient water and sediment, and tissue 
monitoring are ways of identifying water quality impairments and con- 
cerns for many contaminants, such as organic substances and some metals, 
that are too low in concentration to be measured in ambient water. Poten- 
tial contamination of the aquatic environment by these substances is 
controlled through strict wastewater emuent limits. 

Spatial Coverage 
Water quality data are reviewed station by station within classified and 
unclassified waters to determine geographical extent of designated use 
support and water quality concerns. The geographic extent is estimated, 
based on review of existing data, spatial distribution of monitoring sites 
having the required minimum number of samples, known sources of 
pollution, influence of tributaries, land use, hydrological modifications, 
and best professional judgment of TNRCC and CRP assessment person- 
nel. Streams are measured in miles, reservoirs are measured in acres, and 
estuaries and the Gulf of Mexico are measured in square miles. For large 
water bodies that have only one monitoring site, the data from that one 
station are not used to generate an assessment for the entire reach or area. 
A single monitoring site is considered to be representative of no more than 
25 miles in freshwater and tidal streams and ocean shoreline. A single 
monitoring site in reservoirs and estuaries is considered representative of 
25 percent of the total reservoir acres and estuary square miles, but not 
more than 5,120 acres or 8 square miles. Major hydrological features, such 
as the confluence of a major tributary or an instream dam, may also limit 
the spatial extent of an assessment based on one station. Where possible, 
the SWQM Station ID number will be reported for the assessment. The 
remaining area not covered by a single site will be reported as not as- 
sessed. 

Depth of Water Quality Measurements 
Surface measurements-typically collected at a depth of one foot from the 
water surface--are generally used for assessing the following: water 
temperature, chloride, sulfate, total dissolved solids, nutrients, chlorophyll 
a, fecal coliform, E. coli, and Enterococci. Samples collected by the USGS 
that are composited over depth (using equal-discharge-increment or equal- 
width-increment methods) may also be utilized in an assessment. In deep 
streams, reservoirs, estuaries, and the Gulf of Mexico, dissolved oxygen 
and pH measurements made in profile over the entire mixed surface layer 
are evaluated. For toxic substances in water, individual surface grab 
samples or surface-to-bottom composite samples are evaluated. Automatic 
multiprobe instruments used to monitor field measurements over complete 
24-hour periods are generally positioned between one foot from the water 
surface and one-half the depth of the mixed surface layer. 
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Determination of the Mixed Surface Layer 
Monitoring personnel often make vertical field measurement profiles in 
deep keshwater streams that are mixed kom the surface to the bottom. In 
these cases, all of the dissolved oxygen measurements made in the profile 
during each individual sampling event are averaged, and the average is 
then compared to the criterion. Individual pH measurements made in the 
profile are compared to the minimurn/maximum criteria. Only one exceed- 
ance is counted in cases where more than one pH measurement in the 
profile does not meet the minimurn/maximum criteria. 

The mixed surface layer for tidally influenced water bodies is defined as 
the portion of the water column from the surface to the depth at which the 
specific conductance is 6,000 pmhos/cm greater than the conductance at 
the surface. Dissolved oxygen and pH criteria apply to the entire mixed 
water column, or only to measurements made in the mixed surface layer if 
the water column is stratified. 

For reservoirs, the mixed surface layer is defined as the portion of the 
water column from the surface to the depth at which water temperature 
decreases by greater than 0.5"C. Dissolved oxygen and pH criteria apply to 
the entire mixed water column, or only to measurements made in the 
mixed surface layer if the water column is stratified. In rare instances, 
rapid declines with depth in dissolved oxygen or pH may occur within the 
mixed surface laver defined bv water temverature. Best vrofessional 
judgment may be used to determine which dissolved oxygen andl or pH 
measurements are included in the mixed surface laver. The information 
considered for this decision will be recorded and p;ovided with the assess- 
ment. 

Determination of Tidal Influence 
In most cases, the extent of tidal influence in freshwater streams that drain 
to tidal streams, estuaries, or the Gulf of Mexico is determined by making 
field measurements (specific conductance and salinity), collecting water 
samples (TDS and chloride), and observing level recorders sequentially 
upstream from the streams' months over several complete tidal cycles. In 
the absence of monitored data, the tidal limit in a freshwater stream is 
approximated as the point where the 5-foot contour line (5 feet above 
average sea level) on a USGS topographic map crosses the stream. 
A water body is considered l idah influenced when there is observed tidal 
activity, TDS is greater than or equal to 2,000 mg/L, salinity is greater than 
or equal to 2 parts per thousand, or specific conductance is greater than or 
equal to 3,077 gmhodcm. Marine criteria developed in the TSWQS apply 
to all tidally influenced streams (classified and unclassified), estuaries, and 
the Gulf of Mexico. 
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Methodology for Assessing Use Support and 
Primary Concerns 

A designated beneficial use is identified as partially supported or not 
supported based on the nuniber of criteria exceedances for indicators that 
are protective of the use. Criteria for these indicators must be adopted in 
the TSWQS. At least 10 samples must be available at each site for assess- 
ment. Water bodies with designated or presumed uses that are partially 
supported or not supported are placed on the 303(d) list. The framework 
for evaluating designated use support is shown in Table 6. 

Primary concerns are identified for indicators, such as dissolved oxygen, 
that are directly tied to support of designated uses and criteria adopted in 
the TSWQS. Tier 1primary concerns are identified for indicators where 
less than 10 samples are available for assessment and some exceedances 
are reported. Tier 2primary concerns are identified for indicators that 
support the designated use as determined by an adequate number of 
samples (10-sample minimum), but a few reported exceedances (for 
example, three exceedances in 20 samples) indicate a potential water 
quality problem. 

Secondary concerns are identified for indicators, such as nutrients, that are 
not tied to support of a designated use with a quantitative criterion. The 
narrative criteria may not be supported in some cases; see the section 
"Narrative Concems and Nonsupport of Narrative Criteria." Screening 
levels for these indicators have generally not been adopted as standards 
(with the exception of secondary drinking water standards). Water bodies 
with concems are identified in the 305(b) report, but are not placed on the 
303(d) list. The TNRCC and the CRP will target enhanced monitoring to 
water bodies identified with primary concerns to provide data for full use 
assessment. The framework for evaluation of concems is shown in Table 6. 

Aquatic Life Use 
Support of the aquatic life use is based on assessment of dissolved oxygen 
criteria, toxic substances in water criteria, ambient water and sediment 
toxicity test results, and biological screening levels for habitat, macroben- 
thos, and fish, provided that the minimum number of samples is available. 
Each set of criteria is generally evaluated independently of the others, and 
impairment of the aquatic life use results when any of the individual criter- 
ia are not attained (see Table 13). 
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Table 6. Framework for Evaluating Use Support and Primary Concerns 

Minimum Designated Uses 

Number of I 1 
samples I Supporting~ u ~ y  Partially Supporting 

All usesare fully One or more uses are 
supported. partially supported and 

remaining uses are fullyI
s"000Iled. 

Uoellmpact Assessment Method 

Overall Use Evaluation of Designated 
Support and General Uses 

Aquatic Life lntensivelv Collected 24-hour 
Support 

and Minimum Criteria in the 

Not Supporting 

One or mare usesarenot 
supported. 

Greater than 25% of the 
time, the 24-hour average 
or minimum conceneations 
are less than the criteria 
(see Table 3 for number of 
exceedances required for a 
given sample size). 

Aquatic life use not 
assessed for small sample 
sizes. 

Greater than 25% ofthe 
time, concenmtions are 
less than minimum 
criterion(see Table 3 for 
number of exceedances 
required for a given sample 
size). 

Primary Concern 

Not applicable. 

Tier 2: 
Greater than 10% of the 
time, the 24-hour average 
or minimum concentrations 
are less than the criteria 
(see Table 4 for number of 
exceedances required for a 
given sample size). 

Tier 1: 
Greater than 10% of the 
time, the 24-hour average 
or minimum concentrations 
are less than the criteria 
(seeTable 4 for number of 
exceedances required for a 
given sample size). 

Tier 2: 
Greater than 10% of the 
time, concentrations are 
less than m i n i m  
criterion (see Table 4 for 
number of exceedances 
required for a given sample 
size). 

1 10 sets 

I 

10% or less of the time, the 
24-hour average or 
minimum concentrations 
are less than the criteria 
(see Table 2 for number of 
exceedances required for a 
given sample size). 

Aquatic life use not 
assessed for small samole 
sizes. 

10% or less of the time, 
concentrations are less than 
minimum criterion (see 
Table 2 for number of 
exceedances required for a 
given sample size). 

Greater than 10% to 25% 
of the time, the 24-hour 
avenge or minimum 
concentrations are less than 
the criteria (see Table 2 for 
number of exceedances 
required for a given sample 
size). 

Aquatic life use not 
assessed for small sample 
sizes. 

Greater than 10% to 25% 
of the time, concentrations 
are less than minimum 
criterion (see Table 2 for 
number of exceedances 
required for a given sample 
size). 

Routinelv Collected Instantaneous 1 10 
Dtssolvcd Oxygen Measurements 
(Grabs) Com~ared lo Absolute I 
Minimi in the TSWQS 



Assessment Method 

iupport Dissolved Oxygen Measuments 

Minima in the TSWQS (continued) 

Routinely Collected Instantaneous 
Dissolved Oxygen Measurements 
(pbs) Compared to the 24-Hour 
Criteria in the TSWQS 

I Acute and Chronic Exoosure to 

)port,continued 

I 
fliaimum 
amber of 
Samples FuUySupporting 

4-9 	 Aquatic life use support is 
not assessed for small 
sample sizes. 

10 	 Aquatic Life use is not 
assessed by comparing 
grab samples to the 24- 
hour criteria. 

10 1 10% or less of the time, for 
any individual parameter, 
concentrations are less than 
the acute criterion (see 
Table 4 for number of 
exceedances required for a 
given sample size) 

andlor 
the average is less than or 
equal to the chronic 
criterion. 

4-9 	 Aquatic life use not as-
sessed for small sample 
sizes. 

I 	 I 

Partially Supporting Not Supporting 

Aquatic life use support is Aquatic life use support is 
not assessed far small not assessed for small 
sample sizes. sample sizes. 

Aquatic life use is not Aquatic life use is not 

assessed by comparing assessed by comparing 

grab samples to the 24- grab samplesto the 24- 

hour criteria. hour criteria. 


I Greater than 10% to 25% 1 Greater than 25% of the 
of the time, for any time, for any individual 
individual parameter, parameter, concentrations 
concentrations exceed the exceed the acute criterion 
acute criterion (see Table 4 (see Table 5 for numba of 
for number of exceedances exceedances required for a 
required for a given sample given sample size) 
size) andlor 

the average is greater than 
the chronic criterion. 

Aquatic life use not Aquatic life use not 
assessed for small sample assessed for small sample 
sizes. sizes. 

Primary Concern 

rier1: 
h t e r  than 10% of the 
ime, concentrations are 
less than minimum 
xiterion (see Table4 for 
lumber ofexceedances 
rquired for a given sample 
3 k i .  

rier 2: 
Greater than 10% ofthe 
time,concentrationsare 
less than the 24-hour 
criterion in the TSWOS . 
(see Table 4 for number of 
xceedancesb 

Tier 2 concerns are not 
assessed for acute criteria. 

Tier I: 
Greater than 10% of the 
time for any individual 
parameter, concentrations 
exceed the acate criterion 
(see Table 4 for number of 
exceedances required for a 
given sample size) 

andfor 
the average exceeds the 
chronic criterion. 



T a b l e  6. FI me work f o r  Evaluat ing U s e  Suppor t ,  c o n t i n u e d  

U d m p a c tCAquatic Life 

Support 

Assessment Method 

Acute or Chronic Amblent Water 
and Sediment Tests 

I I
IMinimum I . 
Number of 

Samples 

10 

FuUy Supporting 

10% or less of the time, 
conditions indicate acute 

I
I 

Partially Supporting 

Greater than 10% to 25% 
of the time. conditions 

I
I 

Not Supporting 

Greaterthan 25% of the 
time. conditions indicate 

I I
I I 

Tier 2: 
11Greater than 10% ofthe 

(continued) or chronic toxicily (see indicate acute or chrontc acute or chronic toxicity tim, conditions indicate 
Table 2 for number of toxiclly (see Table 2 for (see Table 3 for number of acute or chronic luxicily 
exceedances required for a number of exceedances exceedances required for a (seeTable 4 for number of 

I I-
glvm sample s~ze). 

Is i A .  I ~ 

required for a given sample given sample sue) 
Ieiven samle size). 
excetdances required for a 

I 
Aquatic life use not Aquatic life use not Aquatic life use not Tier 1: 
assessed for small sample assessed for small sample assessed for small sample Greater than 10% of the 
sizes. sues. sizes. time, conditions indicate 

acute or chronic toxicity 
(see Table 4 for number of 
exceedances required for a 
given sample size). 

See Table 13. See Table 13. See Table 13. Not avdicable. 

N 
N Biological Assessment 2 

Aquatic life use not 
assessed for one sample. 

I 

ISee Table 13. 

I Aquatic life use not 
assessed for one sample. 

I 

ISee Table 13. 

Aquatic life use not 
assessed for one sample. 

I 

ISee Table 13. 

Onc sample indicates 
ALU support less than 
decimated. 

Not aoolicable. 

1 
1 Aquatic life use not Iassessed for one sample. IAquatic life use not 

assessed for one sample. I Aquatic life use not 
assessed for one sample. 

One sample indicates 
ALU support less than 
designated. 

Contact 
Recreation 

BacteriaTwe 
fecal coliform 
E. coli 
Enterncocci 

Geo Avg 
200 
126 
35 

&& 
400 
394 
89 

The long-term geometric 
average 1s less than the 

lcriterion 
and 

125% of the time or ~ess. 

IPartial support is not 
assessed. 

I

I 
IThe long-tenn geometric 
average exceeds the 
lcriterion 

-

Tier 2: 
Greater than 25% of the 
time. concenhations exceel 
the smglc sample mtenon 
(see Table 5 for number of 

concentrationsare greater time, concenhations are ixceedancg required for a 

P 
than the single sample 
criterion (see Table 3 for 

greater than the single 
sample criterion (see Table 

given sample size). 

a, 
cP 

number of exceedances 
required for a given sample 
sire). 

3) for number of 
exceedances required for a 
given sample size). 

U) 



Table 6. Framework for Evaluating Use S u ~ ~ o r t ,continued 

Minimum I 
Numberof 

Samples Fully Supporting 

4-9 	 Contaa recreation use not 
assessed for small sample 
sizes. 

Noncontact Bacteria Tme Geo Avg && 10 The long-term geometric 
Recreation fecal mliform ~ 200 400 average is less than the 

E. coli 126 394 criterion 
Enterncocci 35 89 and 

25% of the time or less, 
concentrations are greater 
than the single sample 
criterion (see Table 3 for 
number of exceedances 

Isize). 
required for a given sample 

4-9 1 NonconM recreation use 

I 
PartiaUySupporting 

Contact&tion use not Contact recreation uscnot Tierl: 
assessed for small sample assessed for small sample me long-term geometric 
sizes. average exceeds the 

criterion 

greater than 25% of the 
time, concentrations excee 
the single sample criterion 
(see Tabb S for numberof 
exceedan% required for a 

Partial suppoR is not The long-term geometric 
assessed. average exceeds the Greater than 25% of the 

criterion time, concentrations excee 
and/or the angle sample criterion 

meaterthan25%ofthe (see Table 5 for number of -	 I . 
time, concentrations are exeeedances required for a 
greater than the single given sample size). 
sample criterion (see Table 
3 for number of 
exceedances required for a 

I 	 given sample size). 

INonmntact meat ion use 	 Noncontact recreation use Tier 1: 
not assessed for small The long-term geometric 
sample sires. average exceeds the 

criterion 
andlor 

meater than 25% of the 
time, concentrations excee 
the single sample criterion I-
I(see able 5 fir  number oi 

exceedances required for a 
eiven %mule size). 



Table 6. F r a m e w o r k  f o r  Evaluat ing Use S u p p o r t ,  c o n t i n u e d  

I I I I 
Minimum 
Number of I 

Usenmpad Assessment Method Samples I Fully Supporting 

Noncontad 1 For Segment 2308 only 10 iTbe long-term gomemc 
Recreation BacteriaTwe Geo Avs S&& averageis less than the 
(continued) I fecal coliform 2,000 4,000 

IE. coli 605 -
125% of the time or less, 
conceneatlons aregreateI 
than the single sample 
criterion (see Table 3 for 
number of exceedances 
required for a given sample 
size). 

4-9 	 Nonwntact recreation use 
not assessed for small 
sample sizes. 

Public Water Finished Drinking Water: 4 Running annual average is 
supply Organic and Inorganic MCLs less than the MCL. 

IFull use suppon is not 
assessed for this indicator 
based on individual 
concentrations. 

Surface Water: 10 	 Long-term or lunning 
Organic and Inorganic MCLs 	 annual average ofat least 

four quarterly samples is 
less than or equal to the 
MCL. 

I 

I ~artialty up porting 

I 
IPartial sumon is not 
assessed. 

I 

Nonwntact recreation use 
not assessed for small 
sample sizes. 

Partial suppon is not 
asscsscd. 

IPanial suppon is not 
assessed for this andicaror 
based on individual 
concentrations. 

Partial support is not 
assessed. 

I 

1 Not Supporting 

ITbc ~on~-lerm - m m c m c-
average exceeds the 
criterion 

and/or 
greaterthan 25% of the 
time. concentrations are 

than the single 
sample criterion (see 
Table 3 for number of 
exceedances required for a 

Noncontact recreation use 
not assessed for small 
sample sizes. 

Running annual average 
exceeds the MCL.

I ons sup pol is not assessed 
for thrs rndrcator based on 
individual concentrations. 

Long-tenn or running 
annual average ofat least 
four quarterly samples 
exceeds the MCL. 

I 	 I 

I Primary Concern I 
I	Tin 2: 1 
Greater than 25% of the 
time, mncenhations exceed 
the single sample criterion 
(see Table 5 for nunha of 
exceedancesmired for a 

Tier 1: 

The long-term geomeaic 

averageexceeds the 

criterion 


andlor 
greater than 25% of the 
;me, concentrations exceed 
the single sample criterion 
(see Table 5 for number of 
&ceedances required for a 
given s a l e  size). 

Not applicable. 

Greaterthan 10% of the 
time. concentrations exceed 
one-half the MCL 
(threatened) (see Table 4 
for number of exceedmces 
required for a given sample 
size). 

Not applicable. 



Table 6. Framework for Evaluating Use Support, continued 

Minimum 

Uwlmpad Assessment Method 
Number of 

Sampla I ~ u l l y  Supporting I P a W y  supporting Not Supporting Plimnry Concern 

The public water supply Average exceeds tbe MCL 
Organic and Inorganic MCLs use is not assessed for assessed. use is not assessed for 

(continued) small sample sizes (unless small sample sizes (unless 
a running annual average a running annual average 

Fish 
Consumption 

Consumption Advisories1 
Aquatic Life Closures 

can be determined). 

--.- No fishlshellfish 1 consumotion 
or aquatic life 

closures in enect. 

I Res!rictedynsumption 
advtsorv fllmlts on number 
or slze of meals) ~neffectI for the 

can be determined). 

Aquatic life closure (no 
taking of aquatic life) in 
eNect 

or 

Not applicable. 

or a subpopulatio" that fishishellfish"nw 
could be at greater risk consumption" advisory in 
(e.g., pregnant women, eNect for one or more 
children). species for the general 

population or 
subpopulation that could be 
at greater risk. 

(nM I  
Human Health Criteria in Water 
for Water and Fish. Freshwater Fish 
Only, and ~idal-water Fish Only I (Toxic Substances) 

l o  

4-9 

1 Average is less than or 
equal to human health 
criteria. 

1 The fish consumotion use 

Partial support is not I assessed. 

I Partial suo~ort is not . . 

Average exceeds human 
health criteria. 

The fish consumption use 

Not applicable. 

Average exceeds human 
is not assessed fir small assessed. is not assessed for small health criteria. 
sample sires. sample sizes. 



Table 6. FI ~meworkfor Evaluating Use Su~vort.cc itinued 

Minimum 
Number of 

UselImpact Asswment Method Samples filly Supporting Partially Supporting Not Supporting PrimaryConcnnI 

Most recent TDH Shellfish Maps, -- Water quality data indicate Partial support is not Area is restricted for the 
Sanitary Surveys, and Water 
Quality Data 

gocd conditions and low 
densities of fecal coliform 

assessed. growing and harvesting of 
shellfish or prohibited due 

bacteria Area approved for to water quality concerns 
growing and harvesting based on recent TDH water 
shellfish. quality survey indicating 

high densities of fecal 
coliform bacteria 

All Uses Statistical Trend 20-60over Full use support is not Partial use support is not Nonsupport is not assessed 
5-20years assessed for this indicator. assessed for this indicator. for this indicator. 

Area conditionally 
approved for the gmwing 
and harvesting ofshellfish 
based on predictable high 
dmsities of fecal coliform 
bacteria 

or 
Area restricted due to high 
risk ofmimbial contami- 
nationwhen reant TDH 
water quality surveys indi- 
cate acceptablefecal mli-
form densities 

or 
prohibited area where there 
is no current water quality 
swey.  

Long-term statistical hrnd 
indicates declining water 
quality conditions 
(threatened). 



Dissolved Oxygen Criteria 
Each classified water body in the TSWQS is assigned one of the following 

aquatic life uses, based on physical, chemical, and biological characteris- 

tics: exceptional, high, intermediate, limited, or no significant aquatic life 

use. Dissolved oxygen criteria (24-hour averages) to protect these aquatic 

life uses for freshwater are 6.0, 5.0,4.0,3.0, and 2.0 m a ,  respectively. A 

minimal use and dissolved oxygen screening level of 2 m a  is used in this 

guidance where the TSWQS designate no significant aquatic life use. The 

dissolved oxygen criteria are 1 m a  lower for exceptional, high, and 

intermediate aquatic life uses in tidally-influenced water bodies, due to 

differences between oxygen solubility in fresh and salt water. 


In addition, absolute minimum criteria to protect the range of aquatic life 
,uses are designated. In freshwater, these minimum criteria are 4.0,3.0,3.0, 
2.0, and 1.5 m a ,  respectively. Absolute minima in tidal waters are nearly 
the same, except the criterion for the intermediate use is 2.0 m a ,  and 
there is no limited use or criterion. 

Unclassified perennial water bodies are presumed to have a high aquatic 
life use and corresponding dissolved oxygen criteria. Unclassified inter- 
mittent streams with significant aquatic life use created by perennial pools 
are presumed to have limited aquatic life uses (protected by a 3.0 mg/L 
criterion). Intermittent streams without perennial pools are presumed to 
have minimal aquatic life uses (protected by a 2.0 m a  criterion) when 
water is flowing and exceeds the 7Q2. Presumed aquatic life uses for 
unclassified streams may be changed by the results of receiving water 
assessments. 

A decision matrix that describes the appropriate dissolved oxygen criteria 
for different flow conditions is shown on page 13. An exception to this 
general rule is where site-specific aquatic life use and associated dissolved 
oxygen criteria have been assigned to a perennial unclassified water body 
through a receiving water assessment (see Appendix D of the TSWQS). 
Another exception is for perennial streams located in the eastern and 
southern areas of the state [described in the TSWQS, 307.7(b) (3)(a)(iii)] 
where a strong dependent relationship exists among summertime dissolved 
oxygen concentration, stream flow, and channel bed slope. Streams with 
significant aquatic life uses in these areas of the state may be evaluated for 
24-hour dissolved oxygen concentrations when flow is greater than the 
742, as shown in Table 1 of the Procedures to Implement the Texas 
Sugace Water Quality Standards (Implementation Procedures, RG- 194), 
adopted by the TNRCC on November 15,2000. The headwater flows, 
shown in Table 2 of the Implementation Procedures, may be used to 
evaluate summertime dissolved oxygen criteria (see Table 1 of the Imple- 
mentation Procedures) for presumed, designated, or assigned aquatic life 
uses. 
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Most of the dissolved oxygen data collected at fixed monitoring stations 
are instantaneous (grab sample) measurements collected during daylight 
hours (0900 to 1400 hours). Tier 2 aquatic life primary concerns are 
identified by comparing instantaneous dissolved oxygen measurements to 
24-hour criteria (see Table 8). Water bodies identified with Tier 2 aquatic 
life primary concerns are candidates for 24-hour sampling. The water body 
will be placed on the 303(d) list if impairment of the aquatic life use is 
indicated by sufficient 24-hour dissolved oxygen data. 

Beginning in September 1997, the TNRCC and the CRP began intensive 
24-hour monitoring of dissolved oxygen and other field measurements at 
many sites. This type of monitoring is targeted to water bodies where low 
instantaneous dissolved oxygen levels indicate partial or nonsupport of 
designated aquatic life uses. Intensive 24-hour monitoring is conducted 
with automated equipment that is preset to record and store field measure- 
ments at 30-minute intervals (or in some cases more frequently) over one 
24-hour period. Four or more dissolved oxygen measurements may also be 
made manually at even intervals over one 24-hour period at a site, as long 
as one is made near sunrise (0500-0900 hours) to approximate the daily 
minimum. Dissolved oxygen values recorded over the 24-hour period are 
summed and divided by the number of measurements to determine the 
average concentration, which is compared to the 24-hour criterion. The 
lowest dissolved oxygen value from each 24-hour set is compared to the 
minimum criterion. 

All intensive 24-hour dissolved oxygen monitoring events must be spaced 
over an index period representing warm-weather seasons of the year 
(March 15-October 15), with between one-half to two-thirds of the mea- 
surements occurring during the critical period (July l-September 30). The 
criticalperiod of the year is when minimum stream flows, maximum 
water temperatures, and minimum dissolved oxygen concentrations 
typically occur in Texas streams. A period of about one month must 
separate each 24-hour sampling event. When samples are available from 
outside the index period, these samples can be used to indicate nonsupport 
of the criterion at the discretion of TNRCC staff 

For purposes of determining compliance with 24-hour average criteria, 
samples collected near the surface will be considered representative of the 
mixed surface layer. In deep streams, reservoirs, and tidally-influenced 
water bodies, automatic equipment may be positioned at one-half the 
depth of the mixed surface layer for compliance purposes. At least ten 24- 
hour monitoring events (using 24-hour criteria and/or absolute minimum - . -
criteria) at each site within a five-year period are required to provide 
adecluate data for assessment of the aauatic life use (Table 6).A Tier 1 
primary concern is identified if only 4to 9 samples h e  available. A Tier 2 
primary concern is identified when there are 10or more samples and the 
evidence is compelling (2 or more samples exceed rating criteria). 
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Toxic Substances in Water Criteria 
Support of the aquatic life use, based on toxic chemicals in water, includes 
an evaluation of those metals and organic substances for which criteria 
have been developed. The TNRCC has developed water quality criteria in 
the TSWQS for 12 metals and 26 organic substances (see Tables 7 and 8). 
Acute criteria apply to all waters of the state except in small zones of 
initial dilution near wastewater discharge points. Chronic criteria apply 
wherever there are aquatic life uses outside of mixing zones in intermittent 
streams that maintain large perennial pools, and in flowing streams when 
the stream flow is greater than the 742. Refer to the decision matrix on 
page 13 for a more detailed explanation of which toxic substances in water 
criteria apply at different flow conditions. 

For evaluation of acute toxicify, individual measurements of 12 metals and 
26 organic substances are compared against acute criteria established in 
the TSWQS (Table 1 in the TSWQS). Selection of which set of criteria 
(freshwater or tidal water) to use in the comparison is based on the loca- 
tion of the station; for example, for a station located in tidally influenced 
water, the marine criteria are applicable. Ten or more samples are required 
to evaluate support of the aquatic life use (Table 6). A Tier 1 aquatic life 
primary concern is identified if only 4 to 9 samples are available. Tier 2 
concerns are not identified for acute criteria. 

For several toxic substance parameters where toxicity is defined as a 
function of pH or hardness, acute criteria are expressed as an equation 
based on this relationship. Appropriate pH and hardness values of long- 
term SWQM fixed station network data by segment are used to compute 
criteria (see Table 5 in the Implementation Procedures). Where segment- 
specific criteria are not available, those developed for the entire basin may 
be used (see Table 2 in the TSWQS). In other instances where 30 or more 
ambient samples are available at a site, pH and hardness values are ranked 
from the lowest to the highest, and the low 15th percentiles are used to 
compute criteria for a specific site or the entire water body. If hardness 
values are available for the day at the site that the toxicant was collected, 
criteria calculated for that day can be applied to the sample. 

The TSWQS express the criterion for silver in thefree ionic form. Silver 
data in the SWQM database are reported as the dissolved fraction. The 
percentage of dissolved silver that is present in the free ionic form is 
calculated and compared to the criterion. Silver data collected from a 
variety of water bodies throughout the United States indicate that a-corre- 
lation exists between the dissolved chloride concentration and the percent 
free ionic silver. 
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Table 7. Criteria for Specific Metals in Water for Protection of Aquatic Life 
(All values listed o r  calculated in p a .  Hardness concentrations are input as mg/L) 

Tidal Water Tidal Water 

Parameter Code Parameter Freshwater Acute Freshwater Chronic Acute Chronie 


01 106 Aluminum (d) 991w - - -

01000 Arsenic (d) 360w 190w 14% 78w 

01025 Cadmium (d) 0.973we
(1.128@@ardn.s))-1.6774) 

0.909 we 
(0.7852@W.s)F3.490) 45,4w I0w 

01030 C h m i u m  C W d )  (O.SlWGwrbm))+3.688) (0.8lSWqkAn.s))+I ,561) - -

0 . 3 ~ 6 ~ ~  0.860we 


01040 copper ( 4  
(0.9422(b@ardn.s)~l.3844) (0.8545(lnW.s)).I.386) 3 . 6 ~ 
0.960~0 0.960WQ 


00722 Cyanide (free) 45.8 10.7 5.6 5.6 

01049 Lead (d) 0.88%0 
(1.2730n(bardnw)FII.4 0.792we (1273(ln@ardn.s)))-4.705) 133w 5 . 3 ~  

71900 Mercuv 0 )  2.4 1.3 2.1 1.1 

01065 Nickel (d) (0.846O(ln(hadnw))+3.3612) (0.8460@@arb.s))+1 1645) 118w 1 3 . 1 ~0 . 9 9 8 ~ ~  0.997we 

01147 Selenium (t) 20 5 564 136 


01075 Silver (d)(f) I 0 . 8 ~  I - I 2w I -


01090 Zinc (d) 0.978we(0.8473(h(hardnm))+0.8604) (0.8473@Ww))+o.7614) 9 2 . 7 ~  8 4 . 2 ~ 
0.986~0 

(d) - dissolved fraction 
(t) - total metal 
(0 - criteria comcted to free ionic form for individual samples 
w - Indicates that a criterion is multiplied by a water-effects ratio in order to incorporate the effects of local water chemistry on toxicity. The water-effects ratio is equal to 

I except where sufficient data is available to establish a site-specific, water-effects ratio. Water-effa ratios f a  individual water bodies are added to Appendix E in the 
TSWQS when standards are revised. The number preceding thew in the freshwater criterion equation is an EPA convmion factor. 

mailto:(1273(ln@ardn.s)))-4.705)


Table 8. Criteria in Water for Specific Organic Substances for Protection of Aquatic Life 
(All values listed or calculated in pe/L) 

I 

Parameter 
Code Parameter Freshwater Acute Freshwater Chronic 

Tidal Water 
Acute 

Tidal Water 
Chmnie 

I 



Table 8. Criteria in Water for Specific Organic Substances for Protection of Aquatic Life, continued 

Parameter Marine Marine 
Code Parsmeter Freshwater Acute Freshwater Chronic Acute Chmnic 

39032 Pentachlorophenol e[l.OOS(pH) - 4.8301 [I.OOS(pH)- 5.2901 15.1 9.6 

39400 Toxaphene 0.78 0.0002 0.21 0.0002 

Tributyltin 0.13 0.024 0.24 0.043 

77687 2,4,5 Trichlorophenol 136 64 259 12 

- Semivolatile Oqanic Substances 

34461 Phenanthrene 30 30 7.7 4.6 



The TNRCC developed a regression equation (RZ= 0.87) that calculates 
the percentage of dissolved silver that is in the free ionic form. The follow- 
ing equation is used to determine what percentage of dissolved silver is in 
the free ionic form: 

Y = exp [ exp (1/(0.6559 +0.0044 (CI) ) )] 

where 

Y =percent of dissolved silver in the free ionic form 

C1= dissolved chloride 


The percentage obtained from the above equation is converted to a propor- 
tion and then multiplied by the dissolved fraction to obtain the free ionic 
silver concentration. For this equation, chloride values are obtained from 
the TNRCC's SWQM database. The 50th percentile value of the dissolved 
chloride concentration for each segment is used (refer to the "Percentiles 
and Ranges"section of the TNRCC Supplementary Information Manual). 
When the range of chloride values exceeds 140 m g L  (the upper extent of 
the TNRCC data range), the percentage of silver in the free ionic form will 
be 8.98 percent. Site specific criteria may be derived, providing 30 or more 
ambient samples are available. Chloride values are ranked from the lowest 
to the highest, and the 50" percentile is used to compute criteria for free 
ionic silver. The degree of aquatic life use support for toxicants in water is 
based on ranges for the percent of exceedances (see Table 6). 

Support of the aquatic life use is also based on toxic substance chronic 
criteria. Selection of either freshwater or marine criteria for a given station 
is guided by the influence of tidal activity. Chronic criteria that are pH- or 
hardness-dependent are computed in the manner described above for acute 
criteria. For each parameter at each site, the average of all values (10- 
sample minimum) collected during a five-year period is compared against 
the chronic criterion to determine aquatic life use support. If the average 
exceeds the criterion, the use is not supported (see Table 6). A Tier 1 
primary aquatic life concern is identified if the average from 4 to 9 sam-
ples exceeds the criterion. 

Ambient Water and Sediment Toxicity Tests 
Aquatic life use support is also evaluated based on ambient water and 
sediment toxicity testing. The TNRCC, in cooperation with EPA Region 6 
and the CRP, routinely collect water and sediment samples for ambient 
toxicity testing to assess potential toxicity in water bodies, and to evaluate 
the effectiveness of implemented toxicity control measures. Water bodies 
that have shown recurrent ambient water or sediment toxicity are candi- 
dates for more intensive special studies to confirm the occurrence of toxic 
conditions or nonsupport of aquatic life uses, and to determine the causes 
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and sources of the toxicity. Laboratories conduct standard 24- to 48-hour 
acute and 7-day chronic toxicity tests on ambient water and sediment 
elutriates using Ceriodaphnia dubia (water flea) and Pimephalespromelas 
(fathead minnow) in eeshwater. For estuarine or saline waters (ambient 
water salinity >2 ppt) and sediment, a standard 7-day chronic toxicity test 
is conducted using Americamysis bahia (mysids) and Menidia beyllina 
(inland silverside). The chronic embryo-larval test using Cyprinodon 
variegatus (sheepshead minnow) is conducted over 9 days. 

Support of the aquatic life use using ambient toxicity data when 10 or 
more samples are available is based on the occurrence of toxicity in water 
andlor sediment for given sample sizes (see Table 6). A Tier 1 aquatic life 
primary concem is identified when only 4 to 9 samples are available. A 
Tier 2 primaty concem is identified when there are 10 or more samples 
and the evidence is compelling (toxicity occurs in at least 2 samples). 

Biological and Habitat Assessment 
In the TSWQS, an exceptional, high, intermediate, or limited aquatic life 
use is assigned to each classified water body, and to some unclassified 
water bodies, based on physical, chemical, and biological characteristics 
(see Appendixes A and D of the TSWQS). Biological characteristics that 
describe each aquatic life use category are assessed, based on fish and/or 
benthic macroinvertebrate data. For water bodies where aquatic life use 
categories have been designated, use attainment can be assessed. Determi- 
nation of attainment of biological characteristics deemed appropriate for 
each aquatic life use category is based on the use of multimetric indices of 
biological integrity which integrate structural and functional attributes. A 
use attainability analysis should be undertaken in water bodies where the 
designated aquatic life use has been based on information other than 
biological and habitat sampling, and the use is not supported based on a 
preliminary biological and habitat assessment. 

Fish Community Assessment 
Fish community data are collected according to field methods specified in 
the TNRCCReceiving Water Assessment Procedures Manual (GI-253). 
These data are used to evaluate the integrity of the fish community based 
on the index of biotic integrity (IBI) (Table 9). The IBI cannot be used to 
assess fish community samples collected from reservoirs or tidal streams. 
Draft regionalized IBI metrics have been proposed by the Texas Parks and 
Wildlife Department (Regionalization of the Index of Biotic Integrity for 
Texas Streams, draft TPWD publication). Ultimately, these regionalized 
IBIS are the preferred assessment tool. However, until the draft regional- 
ized IBIS are finalized in 2001, data will be evaluated using statewide 
criteria, and the draft regionalized IBIS will be used as a supplemental 
assessment tool. For example, the regionalized IBI may be used to catego- 
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Table.9. Index of Biotic lntearitv Scoring and Evaluation Statewide Criteria 

Seoliae 

Category Metric 5 3 1 

Species richness and camposition I. Total number of fish species a * * 

2. Number of darter species 2 3 1-2 0 

3. Number of sunfish species -> 2 1 0 
(excluding bass) 

4. Number of sucker species -> 2  I 0 

5. Number of intolerant species -> 3  1-2 0 

6. Percentage of individuals as tolerants <5% 5.20% >20% 

Trophic composition 7. Percentage of individuals asomnivores <20% 2045% >45% 

1 1 1 18. Percentage of individuals as insectivores > 80% >40-80% 540% 

9. Percentage of individuals as piscivores > 5% 1.5% < 1% 

Fish abundance and condition 10. Number of individuals in sample >200 > 50-200 -<50-0 

I I .  Percentage of individuals as hybrids 0% >O-1% > I %I I I 
1 12. Percentage of individuals with disease or other anomaly 1 5 2% 1 >2 4 %  1 >5% 

*First-second order streams: 2 7(5), 4-6(3), <3(1) Total Score for Aauatie Life Use Subeateeories 
Third-fourth order streams: -> 10(5), 5-9(3), 5 4(l) 58 - 60 Exceptional 
Fifth-sixth order streams: --> 16(5), 8-15(3),5 7(1) 48 - 52 Hieh 
Seventh-eighth order streams. 2 22(5), 11-21(3<< 1q1) 40 - 44 ln&rmediate 
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rize samples for which the IBI score obtained using the statewide metric 
set falls in between categories. 

Benthic Macroinvertebrate Community Assessment 
Benthic macroinvertebrate data are collected according to field protocols 
specified in the TNRCC Receiving Water Assessment Procedures Manual 
(GI-253). If benthic macroinvertebrates are collected according to quanti-
ta~iveprotocolsusing a Surber sampler, the integrity of the benthic 
macroinvertebrate community should be evaluated based on the benthic 
index of biotic integrity (Table 10). If benthic macroinvertebrates are 
collected according to rapid bioassessment (RBA)protocols (5-minute 
kicknet, RBA snags), then the integrity of the benthic macroinvertebrate 
community should be evaluated based on the metric set for evaluation of 
benthic macroinvertebrate data (Table 11). 

Aquatic Life Use Support Determination Using Bioassessment Data 
When available, the determination of fish andlor benthic macroinverte- 
brate integrity should be used in conjunction with physical and chemical 
data to provide an integrated assessment of support of the aquatic life use 
for water bodies identified in the TSWQS (Appendixes A and D). Support 
for a given water body should be assessed according to the decision matrix 
specified in Table 13, and should be based on both fish and bentbic macro- 
invertebrate samples. In certain instances, it may only be possible to 
collect either fish or bentbic macroinvertebrates. Proper justification 
should be submitted, detailing why only one type of community was 
sampled. After it has been determined that it is appropriate to use only fish 
or only benthic macroinvertebrates, rows in Table 13 that are marked with 
an asterisk may be used to interpret results. Determination of attainment 
for bioassessment data (column 1, Table 13) is based on the average ofthe 
total scores. Scores are derived for each of two or more bioassessment 
events as described in Table 9 for fish, and in Table 10 or 11 for benthic 
macroinvertebrates. 

If only two bioassessment events are considered, then both should be 
conducted in the same year during the index period March 15 to October 
15, with only one of the two events occurring between July 1 and Septem- 
ber 30. If more than two bioassessment events are considered, then the 
period of study should be two or more years, with two events per year 
(minimum of four sets for two years); all events should occur between 
March 15 and October 15; and at between one-half to two-thirds of the 
events should occur between July 1and September 30. Sample events 
should be separated by at least one month, and conducted during periods 
of moderate to low flow (but above the 742). The average score should be 
compared to the aquatic life use point score ranges given in Table 9 for 
fish, and in Tables 10 or 11 for benthic macroinvertebrates, depending on 
what field protocols were followed. If sample results from multiple events 
are very different, the reasons will be determined, if possible, and the 
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samples will be evaluated for validity. An aquatic life primary concern is 
identified when only one sample is available for assessment and partial or 
nonsupport of the use is indicated. 

Determination of Criteria Support for Protection ofAquatic Habitat 
An evaluation of habitat quality is critical to any assessment of ecological 
integrity. A habitat quality evaluation is accomplished by measurement of 
physical habitat parameters over a defined stream reach according to 
established TNRCC protocols (Receiving Water Assessment Procedures 
Manual, GI-253). These habitat measurements should be conducted at the 
same time as biological field work. Physical habitat measurements are 
made at evenly- spaced transects over the defined stream reach. Measure- 
ments are made instream, along the stream channel and banks, and on the 
riparian zone to provide a holistic habitat assessment. The actual habitat 
process involves rating nine parameters across four categories through use 
of a multimetric habitat quality index (Table 12). The total score obtained 
from the stream reach is compared to categorical ranges that relate to 
exceptional, high intermediate, limited, and minimal aquatic life uses. 
Support for water bodies identified in Appendixes A and D of the TSWQS 
will be assessed according to the decision matrix shown in Table 13. 

Contact Recreation Use 
Contact recreation is a use that is assigned to all water bodies, except for 
special cases (see "Noncontact Recreation Use," following). Full support 
of the contact recreation use is not a guarantee that the water is completely 
safe of disease-causing organisms. Three organisms are analyzed in water 
samples collected to determine support of the contact recreation use: fecal 
coliform and Esherichia coli (E. coli) in freshwater, and Enterococci in 
tidal water. The preferred indicators are E. coli (for freshwater) and 
Enterococci (for tidal waters), and they should be used when fecal coli- 
form data are also available. Most of the bacteriological data are routinely 
monitored at fixed stations at quarterly or monthly frequencies. 

Support of the contact recreation use is based on a 10-sample minimum 
(see Table 6). For routinely monitored bacteria data, the following long- 
term geometric averages have been established as criteria: fecal cb~ifoim, 
200 colonies/100 mL; E.coli, 126 colonies/100 mL; and Enterococci, 35 
colonies/lOOmL. A fecal coliform criterion of 400 colonies/100 mL, an 
E.coli criterion of 394 colonies/100 mL, and an Enterococci criterion of 89 
colonies/mL also apply to individual samples. The contact recreation use is 
not supported if the geometric average of the samples collected exceeds 
the mean criterion or if the criteria for individual samples are exceeded 
greater than 25 percent of the time (see Table 3 for number of exceedances 
required for a given sample size). A Tier 1 primary concern is identified 
when only 4 to 9 samples are available. A Tier 2 primary concern is 
identified when there are 10 or more samples and evidence is compelling. 
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Table 10. Metrics and Scoring Criteria for Surber Samples - Benthic 
Macroinvertebrates 
(Davis. 1997) 

I SCORING CRITERIA 
METRIC 

5 I 3 I 1 

2. Diplcra Tsxs > 7  7 - 4  s 4  

3. Ephcmcmplsn Taxa 2 4 4 - 2  <2 

4. lntolennt Tam >8 8 - 4  c 4 

5.% EFTTUa >30 30.0 - 17.4 < 17.4 

6. % Chimnomidae --a <22.3 i22.3 

7. %Toleml Taxs 4 < 10.0 r 10.0 

R %&zers > 14.9 14.9 - 8.7 < 8.7 

>30 30- 17 < 17[&STBIOREC~ON II I. Total Tarn 1 
(Eeareglonl: 3334, and z I0 10-6 <6 

35) 3. Ephemcmplcrn Tax* -b > 3  r 3  

4, Intolerant Taxa >4 4 - 2  <2 

6. % Chimnomidas -a <40.2 2 40.2 

7. % Tolcmnt Tsxa c 16.0 16.0 -24.3 s 24.3 

8. % 0rarcrs r 9.0 9.0.5.2 c 5.2 

U- I10. %Filrcmr I 
I I. % Dominance (3 Tax*) I 

4 

<57.7 

I > 16.3 

57.1 -11.6 

I r 16.3 

271.6 

NDPTR RlORBOlOl. .Y I. ToU1 Tsxa >33 33.19 C 19 

(Eeoreglonr 15 and 16) 2. r 14 14-8 <8 

3. Ephememptna Tar. -b >2 r 2  

4. intolerant Taxa 2 3  3.2 <2 

5. %EFT Taxa > 14.4 14.4-8.2 <8.2 

10. % Filteren I z 12.2 I 12.2-7.1 I c7.1 

I I. % Dominance 0 Taxa) 1 <68.1 68.1 - 84.5 2 84.5 

=. di$crimina!oly powerwar less.thnn.aptimal for this bioregion, so metric was assigned only two scaring cslcgorics 

b - median value for this bioregion wss lc99 than the mslrie aslesdon critsrion (c5.5 for m a  richness mctrica; < I2 for pcrccntap metric$ 
to decrease with dirturbsncs), so metric was assigned only two categories 

Aquatic Life Use Poinl  Score Ranges: Exceptional >40; High 31-40: Intermediate 21-30; Limited <21 
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Table 11. 	 Metrics and Scoring Criteria for Kick Samples, Rapid Bioassessment Protocol -
Benthic Macroinvertebrates 
(Harrison, 1996) 

n 

Scoring Criteria 

I 	 U 
Metric 

Taxa Richness 

EPT Taxa Abundance 

Biotic Index (HBI) 

%Dominant taxan 

% Dominant FFG 

%Predators 

Ratio of 1nfolerant:Tolerant Taxa 

%of Total Trichoptera as Hydropsychidae 

# ofNoninsed Taxa 

% Collector-Gatheren 

% oftotal number as Elmidae 

4 3 2 1 -- 
> 21 15-21 8-14 < 8  

> 9  7-9 4-6 < 4 

< 3.77 3.77-4.52 4.53-5.27 X.27 

< 22.15 22.15-31.01 I 3 1.02-39.88 > 39.88 

< 36.50 36.5045.30 45.31-54.12 >54.12 

4.73-15.20 15.21-25.67 25.68-36.14 < 4.73 or>36.14 

> 4.79 3.21-4.79 1.63-3.20 < 1.63 

< 25.50 25.51-50.50 50.51-75.50 > 75.50 or no 
hichootera 

> 5  4-5 2-3 c 2  

8.00-19.23 19.24-30.46 30.4741.68 < 8.00 or>41.68 

0.88-10.04 10.05-20.08 20.09-30.12 < 0.88 or>30.12 

Aquatic Life Use Point Score Ranzes: 

Exceptional: > 36 
High: 29 - 36 
Intermediate: 22 - 28 
Limited: < 22 



Table 12. Habitat Qualitv Index Scoring and Evaluation Criteria 

Total Score for Aauatie Life Subeateeories 

26 - 31 Exceptional 

20 - 25 High 


13 - 8 Limited 
-< 7 Minimal 
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Table 13. Decision Matrix for Integrated Assessments of Aquatic Life Use (ALU) Support Based on Bioassessment, 
Dissolved Oxygen, Toxics in Water, and Toxicity in Water Testing Data 

Aquatic L i e  Use Sopport Attainment 

Oxygen Data 
Meets Screening 
Criteria'** 

I 

Tories in Water, 
Toxicity Testing 
-All Meet 
Screening 
Criteria 

Dissolved 
Oxygen Data 
Do Not Meet 
Screening 
Criteria*" 

Toxics in Water, 
Toxicity Testing 
Do Not Meet 
Screening 
Criteria 

Torics in Water, 
Toxicity Testing 
Data Not 
Available 

Asbitat 
Assessmmt 
Meeh Screening 
Criteria 

Habitat 
Assessment 
Doed Not MW 
Screening 
Criteria 

Benthic macminvertebrate and 
fish bioassessments done and 
both altain designated ALU 

Fully Supported* Fully Supported Fully Supported** Partially 
Suooorted. . 

Fully Supported Fully Supported Fully Supported 

Idesignated ALU 

Benthic macroinvertebrate and 
fish bioassessments done and one 
of the hvo does not attain 

I 

Partially 
Supported 

I 

Partially 
Supported 

I 

Partially 
Supported 

I 

Partially 
supported 

I 

Partially 
Supported 

I 

Partially 
Supported 

I 

Partially 
Supporting 

I 
Bath benthic macroinvertebrate 
and fish bioassessment done and 
both indicate non-attainment of 

Not Supported Not Supported Not Supported Not Supported I Not Supported I Not Supported Not Supported 

Only benthic maminvertebi-ate Not Supported Not Supported Not Snpported Not Supported Not Supported Not Supported Not Supported 
bioassessment done and indicates 
nonattaiment of designated 
ALU* 

Only fish bioassessment done and Fully Supported Fully Supported Fully Supported** Partially Fully Supported Fully Supported Fully Supported 
indicates attainment of designated Supported 
ALU* 

Only benthic maminvertebrate 1 bioassessment done and indicates 
attainment of designated ALU* 

Fully Supported 

Bioassessment data not available IFully Supported 

Fully Supported 

Fully Supported 
I 
Fully Supported** 

( ~ o tSupported 

- ~ r r ~ ~~~ 

Partially 
Sunoorted 

Not Supported Not Assessed 

Fully Supported 

1Fully Supported 

Fully Supported 

l ~ o tSupported 

Fully Supported 

* Both fish and macroinvertebrate samples are required to make an aquatic life use (ALU) attainment determination for 305@)/303(d) assessment purposes. In certain cases 
where it is only possible to collect one or the other, the ALU determination may be made based on only fish or benthic maminveitebrates according to the framework 
resented in this table. Prooer iustification is reauired for why only one meof communihl was samoled. 

*' . . .. 
Long-term b~oasscssrnent rnonltortng urll be conducted to dnmnnc ifadvwsc eNccu to thr. fish snd or hcnth~c rnacro~nvenebrates an:detnted 

"* Satc-spec~ficd~ssolved oxygen enterta may be appl~cable (scc Append>* D afthc TSWQS) 



Noncontact Recreation Use 
A noncontact recreation use is assigned to water bodies where ship and 
barge traffic makes contact recreation unsafe (Segments 1005, 1701,2437, 
2438,2484, and 2494), and to Rita Blanca Lake (0105), which is a water- 
fowl refuge. The noncontact recreation use for these water bodies is 
protected by the same criteria assigned to contact recreation waters-fecal 
colifom, E. coli, and Enterococci (see Table 6). 

A Tier 1noncontact recreation primary concern is identified when 4 to 9 
samples are available. A Tier 2 primary concern is identified when there 
are 10 or more samples, and evidence is compelling. 

Bacteria densities are elevated and recurrent in Segment 2308 of the Rio 
Grande near El Paso, and they are caused by pollution that cannot be 
reasonably controlled under Texas law. A fecal coliform geometric aver- 
age of 2,000 colonies/100 mL or an E.co1i geometric average of 605 
colonies/100 are assigned to protect the noncontact recreation use in this 
segment. A fecal coliform criterion of 4,000 colonies/l00mL applies to 
individual samples. 

Some water bodies (for example, Segments 1006 and 1007 of the Houston 
Ship Channel) are not assigned either contact or noncontact recreation uses 
due to local statutes that preclude recreational uses for safety reasons. 

Public Water Supply Use 
Finished Drinking Water 
In the TSWQS, 219 segments are designated for the public water supply 
use. That use for these water bodies is protected by both the TSWQS and 
the TDWS. The drinking water criteria for organic chemicals are shown in 
Table 14 and criteria for inorganic chemicals are shown in Table 15. The 
criteria apply to finished (after treatment) drinking water that is sampled at 
the point of entry to distribution systems. Public water supply use support 
is based on exceedance of maximum contaminant levels (MCLs) for 
organic and inorganic drinking water standards. A running annual average 
of samples (minimum of 4) is computed and compared to the organic and 
inorganic drinking water standards. 

Surface Water 

The public water supply use is also assessed for surface water by evalua- 
tion of the same organic and inorganic chemical MCLs developed for 
finished drinking water (Tables 14 and 15). These assessments are re- 
stricted to water bodies designated in the TSWQS for public water supply 
use. For each parameter at each site, the average of all concentrations (10- 
sample minimum) collected during a five-year period and the running 
annual average (of at least 4 quarterly samples) are compared against the 
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drinking water MCL to determine public water supply use support. A 
primary concern is identified if the average concentration exceeds the 
MCL and is based on only 4 to 9 samples. 

Table 14. 	 Maximum Contaminant I vels for Organic Chemicals in 
Public Drinking Water SI d ies  

Contaminant m a  
I I 
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Table 15. Maximum Contaminant Levels for Inorganic 
Chemicals in Public Drinking Water Supplies 

Barium 

Beryllium 

Cadmium 0.005 

Chromium 0.1 CN 

I Cvanide I 0.2 (as free cyanide) I CN I 
1 Fluoride I 4.0 I C I 

Nickel 0.1 CN 

Nitrate 10.0 (as nitrogen) CNT 

Nitrite I . O  (as nitrogen) CNT 

Nitrate +Nitrite (total) 10.0 (as nitrogen) CNT 

I Selenium 1 0.05 I CN I 
Thallium 0.002 CN 

' Dissolved fraction analyzed for metals 
C = Community; N =Non-transient, non-community; T =Transient, non-community 

Fish Consumption Use 
Support of the fish consumption use is determined by two assessment 
methods. The first is by the designation of the human health criteria in the 
TSWQS. For each toxicant parameter at each site, the average of all values 
(10-sample minimum) for water samples collected during a five-year 
period is computed. The averages are compared to human health criteria 
shown in Table 16. Column A criteria are used for freshwater bodies 
designated for public water supply. Column B criteria are used for fresh 
waters that are capable of supporting sustainable fisheries and that are not 
designated for public water supply, and 10 times this level is used for 
unclassified perennial water bodies that are less than third order streams. 
For spring-fed streams that sustain a fishery, Column B is used. Column C 
criteria are used for classified and unclassified tidally-influenced water 
bodies. Selection of either freshwater (column B) or tidal water (column 
C) criteria for a given station is guided by the influence of tidal activity. A 
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Table 16. Human Health Criteria in Water 

Column A Column B Column C

1 
I I 

Parameter I 
Water a n d  Fish Freshwater Fish Tldal-Water Fish 

c o d e  Parameter 
pglL Only pglL Only pglL 

I I 
Acrylonitrile 

~ l a c h l o r ~  

Aldrin 

1.28 

2 

0.00408 

10.9 

-
0.00426 

7.3 

-

0.0028 

Arsenic (d) I 50' I - I - I 

Barium (d) 

Benzene 

I 
I 

2,000' 

5' I 
-
106 I 

-

70.8 I 

Bis(chloromethyl)ether 

Cadmium (d) 

Carbon ietrachloride 

chlordane3 

Chlorobenzene 

Chloroform 

Chromium (d) 

Chrysene 

Cresols 

Cyanide (free) 

I 
I 

0.00462 

5' 

3.76 

0.0210 

776 

100' 

100' 

0.417 

3,313 

200' 

I 
1 . 

0.0193 

-
8.4 

0.0213 

1.380 

1.292 

3,320 

8.1 

13,116 

-

I 
I 

0.0129 

-
5.6 

0.0213 

920 

86 1 

2,216 

5.4 

8,744 

-

I 
I 

Danito17 

Dibromochloromethane 

1,2,-Dibromoethane 

1,3 Dichloropropene 

0.709 

9.20 

0 014 

22.8 

---- 

0.721 

71.6 

0.335 

161 

0.481 

47.7 

0.223 

107 
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Table 16. Human Health Criteria in Water, continued -

Column A Column B column cI I 
Parameter 

Code Parameter 

DioxinsIFurans 
(TCDD ~quivalents)' 

Equivalency 
Compound Factors 

1 39390 

2.3.7.8 TCDD 1.0 
1;2;3;7,8 PeCDD 0.5 
2,3,7,8 HxCDD's 0. l 
2,3,7,8 TCDF 0.1 
1,2,3,7,8 PeCDF 0.05 
2,3,4,7,8 PeCDF 0.5 
2.3.7.8 HxCDF's 0.1 

1 Endrin I 1.27 I 1.34 I 0.893 1 
00951 Flouride 4,000' - -

39410 ~ e ~ t a c h l o ?  0.00260 0.00265 0.00177 -
39420 Heptachlor epoxide 0.159 1.1 0.723 

39700 Hexachlorobcnzene 0.0194 0.0198 0.0132 

34391 Hexachlorobutadiene 2.99 3.6 2.4 

39337 Hexachlorocyclohexane 
(alpha) 

0.163 0.413 0.275 

39338 Hexachlorocyclohexane 
(beta) 

0.570 1.45 0.964 

39782 Hexachlomcyclohexane 
(gamma) (Lindane) 

0.2' 2 1.34 

34396 Hexachloroethane 84.2 278 185 

88813 Hexachlorophene 0.0531 0.053 0.036 

01049 Lead (d) 4.98 25.3 16.9 

1 39480 

71900 

82612 

1 Methoxvchlor 

Mercury' 

1 Metolachlor6 

I 2.21 

70 

0.0122 

I 
I 

2.22 

-

0.0122 

I 
I 

1.48 

-

0.0250 

I 

81595 Methyl ethyl ketone 52,917 9.94E06 6.63E06 
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Table 16. Human Health Criteria in Water, continued 

1 00620 1 Nitrate Nitroeen I 10.000 I - I - I 
1 34447 1 Nitrobenzene I 37.3 I 233 I 156 I 

39516 PCBs (Polychlorinated 0.0013 0.0013 8.85E-04 

77793 Pentachlombenzene 6.10 6.68 4.45 -
39032 Pentachlorphenol 1.0' 135 90 

1 	 77045 1 Pvridine I 88.1 I 13.333 I 8.889 I 
1 	 01 147 1 Selenium I 50' I - I - I 

39055 simazine6 4 - -

77734 1,2,4,5- 0.241 0.243 0.162 
Tetrachlorobenzene 

1 34475 1 Tetrachlomethvlene I 5' I 323 I 215 I 

39760 2,4,5 -TP (silvex) 47.0 50.3 33.6 


77687 2,4,5-Trichlomphenol 953 1,069 712 


39180 Trichloroethylme 612 408 


34506 l,l,l-Trichlomethan 200' 12,586 8,391 


82080 TTHM (sum of total 100' - -

trihalomethanesl 


39175 Vinyl Chloride I 2' 415 I 277 


' Based on maximum contaminant levels (MCLs) s~ecified in 30 TAC 6290 (relatine to water hveiene). 
Calculationr based on measured biaconcrntration factors aith no lipid conccuon lac~*,applied.' Calculations based on USEPA action lebels in fish !issue. 
Compliance will be determined using the analvfical method for cvanide amenable to chlorination or weak-acid 

. . " . ,-

-
dissociable cyanide. 

Calculated as the sum of seven PCB congeners: 1016, 1221, 1232, 1242, 1254, 1248, and 1260. 

Human health criterion not established; screening level used to assess water quality concerns. 
' Laboratory analytical method is under development. 

(d) Indicates the criteria are for the dissolved fraction in water. All other criteria are for total recoverable 
concentrations. 
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Tier 1 primary concern is identified when only four to nine samples are 
available. A Tier 2 primary concern is identified when there are 10 or more 
samples and the evidence is compelling (at least two exceedances are 
found). 

The fish consumption use is also assessed by review of TDH-published 
fish tissue data, human risk assessment information, and consumption 
advisories and aquatic life closures. The TDH Web site (www.tdh.state. 
tx.us/bfds/ssd/su~ey.html)is a source of information concerning fish 
consumption advisories and aquatic life closures. The TDH should be 
consulted concerning recent data and information on existing and immi- 
nent fish consumption advisories and aquatic life closures. Results of 
fishlshellfish tissue sampling by the TDH are available in their latest 
publication, TDHFish Sampling Data, 1970-1997.The TDH data are 
periodically updated to reflect recent sampling. 

The fish consumption use is supported in water bodies where the TDH has 
collected tissue data and a subsequent risk assessment indicates no appre- 
ciable risk of deleterious effects due to consumption over a person's 
lifetime. The use is partially supported when a restricted-consumption 
advisory has been issued for the general population, or a subpopulation 
that could be at greater risk (children or women of child-bearing age). The 
fish consumption use is not supported when a no-consumption advisory 
has been issued for the general population, or for a subpopulation that 
could be at greater risk; or when an aquatic life closure has been issued 
that prohibits the taking of aquatic life from the affected water body (see 
Table 6).  

Oyster Waters Use 
The TDH has authority to administer the National Shellfish Sanitation 
Program for the state. This authority allows the TDH to classify shellfish 
mowing areas and to issue certificates for the interstate shipment of 
shellfish. The Texas Parks and Wildlife Department (TPWD) has the 
responsibility for enforcement of laws concerning harvesting of shellfish. 

The TDH annually publishes maps that depict the classification of shell- 
fish growing areas in Texas estuaries. These maps do not provide the 
current status of shellfish growing areas. Status (open or closed) of shell- 
fish growing areas is subject to change by the TDH at any time. These 
changes may be due to high rainfall and runoff, flooding, hurricanes and 
other extreme weather conditions, major spills, red tides, or the failure or 
inefficient operation of wastewater treatment facilities. Assessment of the 
oyster waters use is made using the TDH Seafood Safety Division Class$-
cation of Shelljish Harvesting Area Maps, dated November 1, 2001. 
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The mapped information is utilized to determine the degree of oyster 
waters use support, except for some areas classified as restricted (non- 
support of the oyster waters use). When the most recent TDH water quality 
surveys indicate acceptable fecal coliform densities. restricted areas are 
assessed with primary concems if the classification is based on high risk of 
microbial contamination (proximity to marinas and wastewater treatment " 

plants, stormwater runoff, drainage from areas frequented by livestock or 
waterfowl, etc.). Mapped information will also differ from oyster waters 
assessment due to the inclusion of a 1,000 foot buffer zone in the TSWQS. 
Application of the oyster waters use for the TNRCC's assessment is 
excluded within the buffer zone, which is measured from the shoreline to 
ordinary high tide. 

Water bodies are classified as supporting or not supporting according to 
the classification guidance provided in Table 6. The TDH classifies 
shellfish growing areas into one of four categories. 

Approved Area 
An approved area is a shellfish growing area approved by the TDH for 
growing and harvesting shellfish for direct marketing. The approved area 
is not subject to contamination from human andlor animal fecal matter in 
amounts that may present an actual or potential hazard to public health. 
The approved area is not contaminated with pathogenic organisms, poison- 
ous substances, or marine biotoxins. The classification of an approved area 
is determined by a sanitary survey conducted by the TDH. An approved 
area meets criteria except under extreme conditions. 

Conditionally Approved Area 
A conditionally approved area is determined by the TDH to meet ap- 
proved criteria for a predictable period. Events causing the degraded water 
quality must be predictable and definable (river stage, wastewater treat- 
ment plant effluents, run-off conditions). A conditionally approved shell- 
fish growing area is closed when the area does not meet the approved 
criteria. Conditionally approved areas are assessed as supporting the oyster 
waters use, but are identified as primary concems. 

Restricted Area 
Restricted areas are shellfish growing areas classified by the TDH as 
threatened by poor water quality. Shellfish may be harvested from these 
areas only if permitted and subjected to a suitable and effective cleansing 
process. The harvested shellfish must be cleaned by depuration (moved to 
processing plants for cleansing in clean water) or by relaying (moved to 
estuarine waters in a clean area). Areas classified as restricted for reasons 
other than water quality impairment are reported as not assessed. 
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ProhlbltedArea 
Aprohibitedarea is where there are recent TDH sanitarysurveys or other 
monitoring program data which indicate that fecal material, pathogenic 
microorganisms, poisonous or deleterioussubstances, marine toxins, or 
radionuclidesmay reach the area in excessive concentrations. The taking 
of shellfish for any human food purposes &om such areas is prohibited. 
Prohibited areas with sanitary surveys indicating impairment are assessed 
as not supporting the oyster waters use. Areas without recent sanitary 
surveysare also classified as prohibited, since no data are available for 
assessment. Prohibited areas where there is no sanitary survey are assessed 
with primary concerns. Areas that are classified as prohibited for reasons 
other than water quality impairment are reported as not assessed. Shellfish 
from a prohibited area may not be taken for cleansing by depurationor 
relaying. 

Threatened Water Bodies 
As outlined in 40 CFR section 130.2G) and in EPA guidance, states are 
required to identify water quality-limited segments "where it is known that 
water quality does not meet applicable water quality standards,andlor is 
not expectedto meet applicable water quality standards." Those water 
bodies not expected to meet applicable water quality standards are consid-
ered "threatened." As a result, water bodies that are supporting their 
designated uses atid have no exceedances of criteria may be categorized as 
threatened and as a primary concern (Table 6). Threatened water bodies 
are identified in the 305(b) assessment but are not placed on the 303(d) 
list. A water body is considered threatened if: 

Information provided by TNRCC's Water Permits and Resource 
Management Division indicates finished drinking water concentra-
tions &e above one-half the MCL for primary drinking water 
standardsgreater than 10percent of the time. For a water body to 
be classified as threatened, individual concentrations may actually 
exceed the MCL (that is, concentrations are not restricted to the 
range between 50 percent of the MCL and the MCL). A water body 
is considered nonsupportive of the water supply use when the 
annual running average (minimum of 4 samples) exceeds the MCL 
(see "Methodology for Assessing Use Support"). These chemicals 
must also represent possible source water contaminants from a 
surface water source. 

Other reliable, available data and information indicate an apparent 
decliningwater quality trend (that is, water quality conditions have 
deteriorated, compared to earlier assessments, but the waters still 
support uses) (Table 6). The information must demonstrate that in 
the next two to four years, uses or criteria will not be supported 
unless additional pollution controls are implemented. Threatened 
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water bodies, in this context, are those where specific pollutants 
are identified and documented as probable contributors to 
nonsupport of uses andlor criteria in the future. 

Methodology for Assessing General Uses and 
Primary Concerns 

Water quality criteria for several constituents are established in the 
TSWQS to safeguard general water quality, rather than for protection of a 
specific use. Water temperature, pH, chloride, sulfate, total dissolved 
solids (TDS), and Enterococci are the parameters in this grouping. 
Enterococci criteria (other than contact recreation criteria) are assigned 
only to two Houston Ship Channel segments. Specific criteria for each of 
the other parameters are assigned to each classified segment in the 
TSWQS based on physical, chemical, and biological characteristics. Data 
from a five-year period are compared to specific segment criteria in order 
to determine compliance. Only surface water temperature values are 
evaluated. Values of pH are evaluated over the mixed surface layer. The 
degree of water temperature and pH criteria support is based on a 10- 
sample minimum and the number of exceedances for a given sample size 
(see Table 17). Tier 1 primary concerns are identified for sites where only 
4 to 9 samples are available. Tier 2 primary concerns are identified when 
there are 10 or more samples and evidence is compelling (minimum of two 
exceedances). Water temperature, pH, chloride, sulfate, and TDS criteria 
developed for classified segments do not apply to unclassified water 
bodies. 

Chloride, sulfate, and total dissolved solids criteria in the TSWQS repre- 
sent annual averages of all values that were collected when streamflow 
equaled or exceeded the seven-day, two-year low-flow value established 
for each segment. Due to infiequent monitoring and absence of stream 
flow information at many sites, all of the chloride, sulfate, and total 
dissolved solids values measured during the five-year period (10-sample 
minimum) are averaged for all sites within the water body and compared 
to the criterion for each parameter. The assessment of general uses based 
on the average concentration applies to the entire length or area of the 
water body. Tier 1 primary concerns are identified for water bodies where 
the average is based on only 4 to 9 samples, and the average exceeds the 
criterion. For cases where total dissolved solids were not measured, a 
value is calculated by multiplying specific conductance measured at the 
surface by a factor of 0.65. The chloride, sulfate, and total dissolved solids 
criteria are not supported if the average value exceeds the criteria (Table 
17). 

An Enterococci bacterial screening level (500 colonies/100 mL) is estab- 
lished for two Houston Ship Channel Segments (1006 and 1007) to 
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Table 17. Framework for Evaluating General Use Support 

Minimum 
Number 

Parameter UnitJCriteria 

Water t e m p h u e  "F, 10%or less of the time, Greaterthan 10% to 25% 
segment-specific measurements are less of the time, the criterion 

than the criterion (see is exceeded (see Table 2 
Table 2 for numba of for number of 
exceedances required for exceedances required for 
a given sample size). a given sample size). 

1 Not assessed due to small
1 sample size. 

Standard units, 10% or less ofthe time, Greater than 10% to 25% 
segment-specific measurements are outside of the time, values are 
(minimum and the pH range (see Table 2 outside the pH range (see 

maximum for number of Table 2 for number of 
criteria must be exceedances required for exceedances required for 

met) a given sample size). a given sample size). 

Chloride mgn, Segment average less Partial support is not 
segment-specific l o  than or eauai to criterion. assessed.1 	 I 

4-9 Not assessed due to small Not assessed due to small 
sample size. sample size. 

I 

Not Supporting Primary Concern 

Greater than 25% ofthe 	 Tier 2: 
time, the criterion is I Greater than 10% of the 
exceeded (see Table 3 	 time. the criletion is 
for numbe; of 
exceedances required for 	 for number of I 

a given sample size). 	 exceedanem required for 

a given sample size). I 

Not assessed due to Tier 1: 
small sample size. MRthan10% of the 

time, the criterion is 
exceeded (see Table 4 
for number of 
exceedances required for 
a eiven sanmle size). 

Greater than 25% of the 	 Tier 2: 
time, values are outside 	 Greater than 10% of the 
the pH range (see Table 	 time, values are outside 
3 for number of 	 the pH range (see Table 
exceedances required for 	 4 for number of 
a given sample sire). 	 exeeedances required for 

a given sample size). 

Not assessed due to Tier I: 
small sample size. Greater than 10% of the 

time, the criterion is 
exceeded (see Table 4 
for number of 
exeeedances required for 
a given sample size). 

Segment average 
exceeds criterion 

Not assessed due to Tier I: 
small sample size. Segment average 

exceeds criterion. 



Minimum I 
Number 


of 

Parameter UnitslC~itelia 


Sulfate mgn, Segment average less Partial suppnl is not Segment average -

segment-specific thanor equal to criterion. assessed. exceedscriterion.
I 	 I I 

4-9 Not assessed due to small Not assessed due to small Not assessed due to Tier I: 
sample sire. sample size. small sample size. Segment average 

exceeds criterion. 

Total dissolved solids mpn, Segment average less I Partial support is not I Segment average 
segment-specific than or equal to criterion. assessed. exceeds criterion. 

Not assessed due to small Not assessed due to small Not assessed due to Tier 1: 
sample size. sample size. small sample size. Segment average 

exceeds criterion. 

Enteroccoci bacteria 500 colonies1 10%or less of the time, Gnater than 10% to 25% Greater than 25% of the Tier 2: 
100 mL 	 measurements are less of the time, thecriterion time, the criterion is Greater than 10% of the 

than the criterion (see is exceeded (see Table 2 exceeded (see Table 3 time, the criterion is 
Table 2 for number of for number of for number of exceeded (see Table 4 
exceedances required for exceedances required for exceedances required for for number of 
a given sample size). a given sample sire). a given sample size). exceedances required for r
a eiven samale size). 

Not assessed due to small 	 Not assessed due to small Not assessed due to Tier I: 
sample size sample size small sample size 	 Greater than 10% of the 

time, the criterion is 
exceeded (see Table 4 
for number of 
exceedances required for 
a given sample size). 



provide indication of contamination, rather than protection of a recre- 
ational use. Due to heavy ship and barge traffic on the Houston Ship 
Channel, local statutes have been enacted to discourage any kind of water- 
based recreation. The degree of Enterococci criteria support is based on a 
10-sample minimum and the number of exceedances for a given sample 
size (see Table 17). Tier 1 primary concerns are identified for sites where 
only 4 to 9 samples are available. Tier 2 primary concerns are identified 
when there are 10 or more samples and evidence is compelling (minimum 
of two exceedances). 

Methodology for Assessing Secondary Concerns 
In most cases, secondary concerns identify elevated concentrations that 
exceed screening levels for indicators for which water quality standards 
have not been adopted. Water bodies identified with secondary concerns 
are identified in the 305@) report, but are not placed on the 303(d) list. 
Water bodies with secondary concerns are scheduled for increased moni- 
toring and additional parameter coverages. 

Water quality criteria for nutrients and chlorophyll a in water have not 
been developed for Texas by the TNRCC. Sediment criteria have been 
developed by the EPA for only a few parameters, but the criteria have not 
been adopted. Criteria for some toxicants in fish tissue were developed 
from human health criteria in the TSWQS. In the absence of established 
criteria, the TNRCC, the CRP, and the National Oceanic and Atmospheric 
Administration (NOAA) developed screening levels for these three water 
quality indicator groups in order to identify areas where elevated concen- 
trations cause secondary concerns. The screening levels do not represent 
adopted state criteria. Waters are classified as having no concerns or 
concerns based on comparisons of water quality data to screening leveis 
(10-sample minimum) (Table 18). The number of exceedances to identify 
a concern is based on a sliding scale for given sample sizes. 

Water quality criteria have been developed for dissolved minerals in 
finished drinking water. In this assessment, the secondary finished drink- 
ing water criteria for chloride, sulfate, and TDS are evaluated in both 
finished drinking water and surface water. Exceedance of the criteria does 
not generally impair the public water supply use. Sometimes, generally 
high levels of dissolved minerals (chloride, sulfate, and TDS) are found in 
drinking water. Often, the elevated dissolved mineral concentrations 
originate from natural sources (brine water seeps, flow over salt-bearing 
strata). Elevated concentrations of dissolved minerals may impart a "salty" 
taste to water that can be removed from the supply source by water treat- 
ment at additional cost. In these cases, the public water supply use is 
considered fully supported, but the elevated concentrations are identified 
as secondary concerns. The geographical extent of secondaty concern 
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within each water body follows the same basis as that for determining use 
support. Water bodies with concerns are candidates for targeted monitor- 
ing in subsequent years and further evaluation to determine if designated 
uses are affected. 

Nutrients and Chlorophyll a Screening Levels 
The screening levels listed for nutrients and chlorophyll a in Table 18 
were statistically derived from long-term SWQM monitoring data (Sep- 
tember 1990 - August 2000). The 85th percentile values for each parame- 
ter in freshwater streams, tidal streams, reservoirs, and estuaries are shown 
in Table 18. A secondary concern is identified if the screening level is 
exceeded greater than 25 percent of the time, based on the number of 
exceedances for a given sample size (Table 18). 

Sediment Quality Screening Levels 
Criteria have not been adopted for the wide array of contaminants in 
sediment. The EPA has developed preliminary equilibrium partitioning 
sediment guidelines (ESQs) for divalent metals and numerous non-ionic 
organic substances. Sediment screening levels developed by the TNRCC 
(85" percentiles) from long-term SWQM data and by NOAA are used to 
evaluate sediment concerns. Probable effects levels (PELs) developed by 
NOAA are used to identify compounds which are likely to be elevated to 
toxic concentrations. Freshwater and marine PELs are based on benthic 
macroinvertebrate community metrics and toxicity tests. The PEL-as the 
geometric average of the 50Ih percentile of impacted, toxic samples and the 
85' percentile of non-impacted samples-is the level above which adverse 
biological effects are frequently expected. In order to compute sediment 
85Ih percentiles, the SWQM database was first screened for specific metals 
and organic substances with at least 10 observations statewide within four 
types of water bodies: freshwater streams, reservoirs, tidally influenced 
streams, and estuaries. This screen resulted in the selection of 11 specific 
metals and 133 specific organic substances (40 pesticides, 30 volatile 
organics, and 63 semivolatile organics). The 85th percentile values for 
each parameter in the four different water body types are shown in Tables 
19 and 20. The sediment 85Ih percentiles are based on long-term data and 
are revised annually. At least 10 sediment samples at each site are required 
for assessment of sediment concerns based on 85" percentile and PEL 
screening levels. Identification of a secondary concern is determined if the 
85Ih percentiles and PELs are exceeded greater than 25 percent of the time 
based on the number of exceedances for a given sample size (see Table 
18). 
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Table 18. Framework for Identifying Secondary Concerns 

Minimum 

Number of 


Category ParameterlScreening Levels Samples No Concern Concern 


NutrientsI 	 I 
Freshwater 	 NH,-N - 0.17 m f l  For any one parameter, the screening level For any one parameter, 


NO2-N+ is exceeded 25% or less of the time (sce the screening level is exceeded greater 

NO,-N - 2.76 mg/L I0 Table 5 for number of exceedances for a than 25% of the time (seeTable 5 for I 	 I I I 1 


~OP - 0.5 m& given sample size). number of exceedaneesfor a given sample 

TP - 0.8 m f l  size). 

Chl a - l I . 6 ~ &  


Reservoirs 	 NH,-N - 0.106 m f l  For any one oarameter. the screeninp. level For any one parameter, the screening level 
NOrN + is ex&d 25% or I&ofthc time& is exceeded greaterthan 25% of the time 
NO,-N - 0.32 m f l  Table 5 for number ofcxccedances for a (see Table 5 for number of exceedances 
OP - 0.05 mgn  given sample size). for a given sample size). 
TP - 0.18mgIL 
Chlo - 21.4pgn 

Tidal Streams 	 NH,-N - 0.58 m g n  For any one parameter, the screening level For any one parameter, the screening level 
NO,-N + is exceeded 25% or less of the time (see is exceeded greater than 25% of the time 
NO,-N - 1.83 m f l  Table 5 for number of exceedances for a (see Table 5 for number of exceedances 
OP - 0.55 m f l  given sample size). for a given sample size). 
TP - 0.71 m g n  
Chl a - 19.2 p f l  

Estuaries 
For any one parameter, the screening level For any one parameter, the screening level 
is exceeded 25% or Less of the time (see is exceeded greater than 25% of the time 
Table 5 for number of exceedances for a (see Table 5 for number of exceedances 
given sample size). for a given sample size). 



Table 18. Framt 

Category 

Toxicants in 
Sediment 

Toxicants in Fish 
Tissue 

Public Water 
Supply 

Narrative Criteria 

vork for Identifying Secondary Concerns, continued 
I I 

Minimum 
Number of 

Panmeter/Screeninp. Levels Samples . No Coneern 

I2 Metals and 131 Organic 10 For any one parameter, the screening level 
Substances (85th Percentiles and is excgded 25% or less of the time (see 
PELS); see Tables 17 and 18 Table 5 for number of exceedances for a 

given sample size). 

7 Metals and 31 Organic parameter, the screening level 
Substances; see Tables 19 and 20 25% or less ofthc time (see 

Table 5 for number of exceedances for a 
given sample size). 

Finished Water 
Secondary Drinking 

4 Average less than or equal to criteria. 

Water Standards 

Surface Water 
Secondary Drinking Water 
Standards I I 0  I Average less than or equal to criteria 

Increased Costs for Demineralization is not used in the 
Demineralization of Surface Water treatment process. 
only 

MTBE, 240 pgiL 10 Average less than or equal to the criteria. 
nerchlorate. 22 u d  

Nutrients, sediment contaminants, 
fish tissue contaminants, other 
narrative criteria I - -  

Information available indicates attainment I of screening levels and narrative criteria. 

Concern4

For any one parameter, the screening level 
is exceeded neater than 25% of the time 
(see Table 5 for number of exceedances 
for a given sample size). I 
For any one parameter, the screening level 
is exceeded m t e r  than 25% of the tine I 

(see Table 5201 number of exceedances 

Average exceeds criteria. 

Average exceeds criteria. I 
Demineralimion used to heat water to 
make it palatable. I 
Average exceeds the criteria. I 
Information available ~ndncates a concern; 
however, it is insuN~ment to determine 
imoaiment of uses or criteria 

I
I 



Fish Tissue Screening Levels 
The screening levels for concentrations of toxicants in fish tissue were 
developed from human health criteria in the TSWQS, except for the 
metals arsenic, cadmium, chromium, copper, mercury and selenium. 
Screening levels for these metals are based on TDH screening levels that 
are slightly lower than the levels used to issue consumption advisories. 
The human health criteria in the standards are expressed as allowable 
concentrations of toxicants in surface waters. This allowable concentration 
in water is determined bv calculating an allowable concentration in fish 
tissue and then dividing by the bioa&umulation factor for that particular 
toxicant. The formulas f0r.derivin.g human health criteria were developed 
by the EPA. The following procedures and assumptions were used to 
calculate allowable fish tissue concentrations. 

For noncarcinogens: RTC = RiD x WT 
FC 

For carcinogens: RTC =IRLYfa 1 *) x WT 
FC 

Definitions: 

RTC =Reference tissue concentration (as mg of toxicantkg of fish 
tissue), which is the allowable concentration of the toxicant in edible 
fish tissue. 

RfD = Reference dose (as mg of toxicantkg human body weightlday), 
which is the allowable exposure of the toxicant (through ingestion of 
fish) on a daily basis. Reference doses were obtained from the USEPA 
Integrated Risk Information System (IRIS), which is an updated 
computer database for assessing human health effects of toxicants. 

WT = Weight of an average human adult (70 kg). 

FC = Average amount offish consumed per person (as kg of fish per 
day). This amount was 0.010 kg/day for fresh waters, and 0.015 kg/day 
for marine waters. 

RL =Risk level for carcinogens (= 1/100,000). This is the potential risk 
of cancer for each person exposed at the allowable dose over a 70-year 
period. 

q l*  = Cancerpotency slope factor (as the reciprocal of mg/kg/ day). 
This factor is the relationship (slope) of cancer risk and dose, and it is 
indicative of a chemical's potential to cause cancer in humans. Values 
for q l*  are extrapolated from data on cancer rates in laboratory ani- 

February 11,2002 



mals that are exposed at very high dose rates. The q l*  values were 
obtained fiom the EPA IRIS database. 

Additional procedures and assumptions: 

(1) 	 The ratio of average body weights was used to convert data on 
laboratory test animals to human scale. When the weight of test 
animals was not specified, the average weights were considered 
to be 0.35 kg for rats, 0.03 kg for mice, and 70 kg for humans. 

(2) 	 If the concentration of a substance in fish tissue used for these 
calculations was greater than the applicable U.S. Food and Drug 
Administration action level for edible fish and shellfish tissue, 
then the acceptable concentration in fish tissue was lowered to 
the Action Level for calculation of criteria. 

Using this approach, screening levels were developed for lead and 3 1 
organic substances (see Tables 21 and 22). Screening levels developed by 
the TDH are used for the other six metals. Five years of data are screened 
using these levels. Identification of secondary concerns is determined 
when the screening levels are exceeded greater than 25 percent of the time 
based on the number of exceedances for a given sample size. 

Public Water Supply Concerns 
All finished water samples (minimum of 4) collected over the most recent 
five-year period are used to compute an average to compare to the second- 
ary standards in the TDWS. Secondary MCLs that are evaluated are 
limited to chloride (300 m a ) ,  sulfate (300 m a ) ,  and total dissolved 
solids (1,000 m a )  (see Table 18). These criteria were developed to 
ensure that water supply utilities can treat and deliver water that is free of 
objectionable tastes and odor for reasonable costs to consumers. 

Public water supply concerns are also evaluated in surface water bodies 
that are designated for the public water supply use in the TSWQS by 
comparing chloride, sulfate, and total dissolved solids concentrations in 
surface water to the secondary drinking water criteria. Samples (minimum 
of 10) from all sites within a water body are averaged for the comparisons 
(see Table 18). 

Some organic compounds (MTBE and perchlorate) have potential human 
health impacts even though no drinking water or surface water criteria 
have been developed. When data are available for surface waters desig- 
nated or currently used for public water supply and no TSWQS has been 
established, secondary concerns will be identified if the average concentra- 
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tions exceed human health screeningguidelines (establishedby the 
TNRCC)for drinking water. Human health screening levels are 240 pgL 
for MTBE and 22 pg/L for perchlorate (Table 18). 

Implementation of advanced treatment may be required for water supplies 
with elevated chloride, sulfate, and total dissolved solids concentrations. 
Public water supply systems that experience increased costs for demineral-
ization treatment are identified as concerns for dissolved solids in the 
surface water body (see Table 18). 

Narrative Concerns and Nonsupport of Narrative Criteria 
In addition to numeric screening levels, water quality concerns and non-
support are also identified by narrative criteria. Narrative criteria include: 

Concentrations of taste- and odor-producing substances. 
Floating debris and suspended solids. 
Settleablesolids (erosion from land surface, banks, and bottom 
scour). 
Aesthetically attractive conditions. 
Waste discharges that cause substantial and persistent changes 
from ambient conditions or turbidity or color. 
Foaming of a persistent nature. 
Oil, grease, or related residue that produce a visible film of oil or 
globules of grease on the water surface. 
Toxic surface waters that are harmful to humans through inges-
tion of water, consumption of aquatic organisms, or contact with 
the skin, or to terrestrial or aquatic life. 
Nutrients from permitted discharges or other controllablesources 
that cause excessive growth of aquatic vegetation that impairs an 
existing, attainable,or designated use. 

The analysis and identification of narrative concerns is inherently less 
objective and consistent than that for numeric screeninglevels. Therefore, 
narrative standardsare assessed using narrative criteria for which related 
numeric data exist (for example, excessive aquatic plant growths associ-
ated with instream nutrient concentrations). All water bodies are automati-
cally evaluated to determine if they also fail to support narrative criteria if 
they exhibit concerns identified by numeric screening criteria for nutrients, 
contaminated sediment, contaminated fish tissue, and public water supply 
concerns. 
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Table 19. Screening Levels for Metals in Sediment 
(All values in rn&z dry weight) 

Probable E f h t  Level 851 Percentile by Water Body Type 
(PEL) 

I I I a I 

Freshwater Tidal 
Freshwater Marine 

01029 Chromium 

01043 Capper 

01052 Lead 

71921 Mercury 

01068 Nickel 
--

01 148 Selenium .. - 1.21 1.24 2.46 1.7 

01078 Silver .. 1.77 0.52 1.17 0.87 0.6 

0 1093 Zinc . 315.0 27 1 .O 64.1 200.0 143.0 107.0 



Table 20. Screening Levels for Organic Substances in Sediment 
(All values in uf ln  drv weinht) 

Probable Effect Level 85"Percentile by Water Body Tj 
(PEL) 

Parameter Freshwater Tidal 
Code Panmeter Freshwater Marine Stream Stream Reservoir 

Pesticides 

39731 2,4-D 38.5 75.0 330.0 

39741 2.4.5-T 8.95 1 13.0 1 34.5 

39761 2,4,5-TP (silvex) 7.0 10.5 65.0 

39333 Aldrin 5.74 21.0 34.05 

39076 alpha-Hexachlomcyclohexane 6..01 16.4 32.95 

34257 befa-He~chlomcvclohexane 6.1 30.0 34.05 

34262 delta-Hexachlorocyclohexane 6.1 30.0 34.05 

39783 gomma-Hexachlomcyclohexane . 1.38 0.99 5.74 16.4 23.45 
(lindane) 

1 39351 1 Chlordane. total 1 8.9 1 4.79 1 30.0 1 190.0 1 172.5 

81404 Chlompyrifos (dursban) 43.9 78.0 172.5 

39363 DDD, total 11.2 65.0 35.9 

39368 DDE, total 13.35 30.0 35.9 

39373 DDT, total 4450.0 51.7 11.45 37.0 34.75 

82400 Demeton lOO.0 4 100.0 203.0 

39571 Diazinon 45.75 77.65 160.5 

79799 Dicofol (kelthane) 25.0 31.0 20.0 

39383 Dieldrin 6.67 4.3 6.01 15.0 26.68 



Table 20. St pening Levels for Organic Substances in Sediment, continued 

I PEL 85" Percentile bx rater Body Type 
I I I I 

Parameter Freshwater Tidal I 

Parameter Freshwater Marine Stream S W m  Reservoir ( Estmry 

Endosulfan I (alpha) 1.3 -.-- - -
34359 	 Endosulfan Il (beta) 1.3 .-. 


Endosulfan sulfate 7.55 48.5 


Endrin 62.4 -. 9.85 28.65 


Guthion 62.5 87.15 


Heptachlor epoxide , 2.74 - 7.05 50.0 


Hexachlombenzene 473.55 752.7 


Malathion 44.95 77.65 


Mirex 2.5 25.0 


Parathion 43.9 72.0 


PCB-1016 32.0 350.0 


PCB-1260 33.2 1000.0 

PCB, total 277.0 188.79 72.5 190.0 

Pentachlorobenzene 452.95 1200.0 



Table 20. Screening Levels for Organic Substances in Sediment, continued 

PEL 8.P P< centile by Water Body me 1 
Parameter Freshwater Tidal 

Code Parameter Freshwater Marine Stream Stream Reservoir Estunly 

Volatile Orgsnie Substances 

34218 Acrylonitrile 1100.0 

34237 Benzene I 250.0 

34299 Carbon tetrachloride 250.0 

34304 Chlorobenzene 250.0 

34309 Chlomdibromomethane 250.0 

34314 Chloroethane 1 550.0 
34579 2-Chloroethyl vinyl ether 1900.0 

3431 8 Chloroform 300.0 

88835 Chloromelhane 480.0 

1 34330 IDichlombmmomethane I I I ~ s h n  



-- 

Table 20. Screening Levels for Organic Substances in Sediment, continued 

PEL 8 9  PI centile b Water Bod 

Parameter Freshwater Tidal 
Code Parameter Freshwater Marine Stream 

34426 Methylene chloride 350.0 

34478 Tehaehlomethylene 250.0 

34519 1,1,2,2-tenachloroethane 250.0 

34483 Toluene 300 0 

34509 l,l,l-hichloooathhae 250.0 

34514 1,1,2-frichloroethme 250.0 

34487 Trichlomethylene 245.0 

45510 Xylenes. total hM0 
-

34495 Vlnyl chlande 550 0 

Semivolatile Organic Substances 

34208 Acenaphthene - 88 9 750.0 

34203 Acena~htblene - 127.87 1 750 0 
-

34223 Anthracene - 245.0 767.0 


39121 Benzidine 1050.0 


34529 Benzo(a)anthracene 385.0 692.53 750.0 


34250 Ben7sia)~vrene 782.0 763.22 750.0 


34639 4-Bromophenyl phenyl 'ether 750.0 

8881 1 Cresols. fotal 1648.2 



Table 20. Screening Levels for Organic Substances in Sediment, continued 



Table 20. Screening Levels for Organic Substances in Sediment, continued 

34389 Hexachlomcyclopmtadiene 1300.0 1920.0 3150.0 

34399 Hexachlaroethae 767.0 1709.0 2400.0 

73120 Hexachlomphene 490.0 4055.0 3150.0 

34406 Indeno(l,2,3-cd)pyrene 750.0 

3441 1 ISophomne 750.0 

34455 3-Methyll(shlompheno1 1400.0 

34445 Naphthalene - 390.64 670.0 

34450 Nitrobemme 750.0 



Table 20. Screening Levels for Organic Substances in Sediment, continued 

PEL 8 9  Percentileby Water Body TypeI I 



Table 21. Screening Levels for Metals in Tissue 
(All values listed as  mglkg Wet Weight) 

* Texas Department of Health screening level 

Table 22. S 
(All Values in 

.reening Levels for Organic Substances in Tissue 
nglkg Wet Weight) 

Parameter 

I 
Parameter 

Pesticides 

Freshwater Tidal Water 
I 

Aldrin 0.1360 0.0904 

alpha-Hexachlorocyclohexane 0.3660 0.2440 

beta-Hexachlorocyclohexane 1.2810 0.8540 

Chlordane 

gamma-Hexachlorocyclohexane(lindane) 

DDD 

DDE 

1 0.3000 

5.8520 

9.6060 

5.4500 

1 0.3000 

3.9010 

6.4040 

3.6340 
-- 

11 

(1 
DDT 5.2770 3.5180 

Dicofol (Kelthane) 5.239 3.493 

Heptachlor 

Dieldrin 

Heptachlor epoxide 

Hexachlorobenzene 

Mirex 

1 

~ 

0.2020 

0.2530 

0.6090 

0.0570 

~ 

0.0355 

1 0.1350 

0.1690 

0.4060 

0.0236 

0.0379 

11 
11 
11 
11 
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Table 22. Screenina Levels for Oraanic Substances in Tissue. continued 

34530 

34251 

88812 

34324 

34395 

11 34400 
I 

88815 
-

34451 

88818 

88821 

39060 

88824 

I
Semlvolatile Organic Substances 

Benzo(a)anthracene 


Benzo(a)pyrene 


Cresols, total 


Chrysene 


Hexachlorobutadiene 


1 Hexachloroethane 

Hexachlorophene 

Nitrobenzene 

N-Nitrosodiethylamine 

N-Nitrosodi-n-butylamine 


Pentachlorophenol 


Pyridine 


0.3150 

0.3150 

886.667 

0.3150 

11.140 

1 164.6670 

I 5.3200 

8.8670 

0.0077 

0.4270 

532.0000 

17.7330 

!I 
-... 

...-

591.111 

..--

7.427 

1 109.7780 11 
I (1
3.5470 


5.9110 


0.0051 


0.2850 


354.6670 


11.8220 


Additional information is solicited from CRP partners, TNRCC central 
and regional ofice staffs, and other basin stakeholders to document 
conditions that may contribute to narrative criteria concerns or nonsupport. 
The information about concerns and nonsupport of narrative criteria may 
be used to identify water bodies as impaired. Such information may 
consist of water quality studies, occurrence of fish kills or contaminant 
spills, photographic evidence, local knowledge, and best professional 
judgment. 

Monitoring Strategy to Strengthen Assessments 
The new water quality assessment methods contained in this document 
provide a thorough description of the level of confidence in identifiying 
concerns and impairments. A binomial method is established to specify the 
number of exceedances of criteria or screening levels required to deter- 
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mine partial and nonsupport of designated uses and criteria, and to identify 
concerns. This statistical approach defines the level of confidence for 
listing a water body on the 303(d) list. It is also used to identify concerns 
with small data sets and focus more monitoring resources on possible 
problems to determine if the uses or criteria are supported. 

This information will be used to plan monitoring that will subsequently 
strengthen the assessment and lead to appropriate water quality manage-
ment initiatives to restore and maintain water quality. Table 23 illustrates 
monitoring responses to the water quality status reported in the assess-
ment. 

In addition to emphasizing impaired water bodies and water bodies with 
identified concerns, the TNRCC maintains and coordinates a routine 
monitoring network. General commitments for the monitoring program 
include: 

. Conducting a comprehensive assessment of all state waters. . Using a wide range of indicators to provide assessment information, 
including physico-chemical measurement; chemical constituents in 
water, sediment, and tissue; biological and habitatmeasurements; and 
ambient toxicity. 
Collecting all data under an approved QA program (TNRCC-ap-
proved QAPP or data acquired and quality approved by agency staff). 

The program works to ensure consistency and share data with other 
monitoring organizations, including all TNRCC water programs; federal 
monitoring programs of the EPA, the IBWC, and the USGS; state pro-
grams at TPWD and TDH; and river authorities and local cooperators in 
the CRP program. 

The assessment activities that result in the 305(b) and 303(d) reports are 
long-term planning activities that are implemented through the Water 
Quality Management Plan. The emergency response and complaint pro-
grams are TNRCC's means for addressing water quality problems in the 
shorter term. There are, however, emerging monitoring and water quality 
issues that the program will investigate. Recent examples include MTBE 
and perchlorate in surface water, and the need for low-level metals collec-
tion and analysis methods. 

The implementation of coordinated statewide monitoring is a priority of 
the TNRCC and the CRP. It ensures reduced du~licationof effort, im-
proves spatial coverage of monitoring sites, and improves consistency of 
parametric coverages. An annual meeting is held in each major river basin, 
hosted by the CRP planning agency, during the spring of each year. The 
purpose of the meeting is to develop a coordinated basin-wide monitoring 

- -
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Table 23. Taraeted and Suweillance Monitoring Objectives 

IConduct Use Attainability Analysis and develop a more 
appropriate standard. 

Use Partially Supported 
-On the 303(d) List 

Primary Concern (for water 

quality criteria) 

Tier 1(< 10 samples) 


Primary Concern (for water 

quality criteria) 

Tier 2 1 >10 samples) 


Concem Identified for 

Threatened Water Quality or 

Declining Trend 


Secondary Concern (narrative 

criteria, i.e., nutrients and 

sediment) 

Tier 2 (>I0 samoles) 


or-
Some water bodies may have a TMDL scheduled or 
underway which includes a comprehensive monitoring 
program. 

Same as above 2nd 

Sample until an adequate data set is available for 3rd 
assessment. 

Verify the current assessment status and continue 4th 
monitoring. When DO grabs identify concern, determine if 
24-hour mean criterion is supported. 

Verify the current assessment status and continue 
monitoring. Investigate other water quality causes and 
sources related to the parameter of concern. 

Verify the current assessment status and continue 
monitoring. Investigate other water quality causes and 
sources related to the parameter of concern. 

General Monitoring Objective 

For Water Bodies and Parameters 
Where Uses Are Supported -
Track current status, expand 
assessment parameters 

For Water Bodies and Parameters 
That Are Not Assessed -
Determine use support 

Determine Statewide Percentages Ifor Use Sunoort and Concerns -.. 
Reports to the Texas legislature 
and EPA 

Monitoring Approach 

Conventional parameters on high 
use'water bodies and water bodies 
of local interest. Monitor at least 
one station in each classified 
segment and important water 

IToxics, ambient toxicity, and 
biological monitoring in areas of - . 
risk 

Conventional parameters on high 
use water bodies and water bodies 
of local interest 

Comprehensive probability-based I -or watershed-inteerator 

monitoring plan 


Prioritizing 

Monitoring Resources 


For conventionals, local interest 

determines priority at this time 


IFor toxics, etc., local interest 
determines priority at this time 

For conventionals, local interest 

determines priority at this time 


To he developed for the 2003 I I
schedule: 10-30% of total 

resources 
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Table 23. Targeted and Surveillanee Monitoring Obiectives. continued 

continue some of the monitoring 
already underway 

Develop Ecoregion-Specific Develop ecoregion specific Plan will be developed with 

Background Data monitoring plan TPWD by the Biological 


WorkmouoI 	 I I 

Determine Sources of Pollutants Develop watershed and parameter Local interest determines priority 


specific plan at this time; or part of TMDL 

initiated investigation 


Determine if Existing Point Conduct compliance monitoring 	 Plan is developed from results of 
Source Controls are Effective of effluents and receiving waters 	 the assessment, compliance 


history, and relative risk to the 

environment 


Verify Effectiveness of BMPs 	 Develop watershed and parameter As required by. im~lementation. 

specific plan plans 


Determine Loads for a TMDL 	 Develop watershed and parameter As required by TMDL priorities 

snecific nlan or schedule 


schedule (plan), reduce duplication of monitoring efforts, enhance spatial 
coverage of sampling sites, and ensure consistency in sampling, analysis, 
and data reporting protocols. All water quality monitoring groups that 
collect SWQM data and commit to comply with TNRCC requirements for 
collecting quality-assured data are invited to participate in the meetings. 
The merits of maintaining or relocating existing sites and changing para- 
metric coverages are discussed in relation to the historical baseline sam- 
pling, identification of use impairments and water quality concerns from 
the 305(b) assessment, local knowledge of water quality problems, permit 
activities, special studies, and TMDL monitoring projects. Special atten- 
tion is focused on spatial gaps in station locations and inadequacy of 
parametric coverages. New sites are added, existing sites may be relocated, 
and parametric coverages may be changed based on the discussions at the 
meetings. Additional information pertaining to coordinating monitoring 
across river basins is available in the Clean Rivers Program Guidance and 
Reference Guide, FY 2000-2001 (TNRCC). 

Basin-wide monitoring schedules are developed and submitted to the 
TNRCC, where they are aggregated to produce a coordinated statewide 
SWQM schedule provided to EPA. Beginning in 2002, the statewide 
schedule will be made available at the TNRCC Web site (www.tnrcc. 
state.tx.us/water/quality/data/coopmonitoring.html). 
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During the monitoring planning cycle for 2002, a considerable effort has 
been directed toward impaired water bodies. Monitoring has been sched- 
uled to confirm nonsupport of 24-hour dissolved oxygen criteria for all 
water bodies identified as impaired based on grab sampling. Over the next 
two years, this emphasis will continue. The 2002 assessment will identify 
Tier 1 and 2 primary concerns, as well as secondary concerns. Monitoring 
resources will be directed to these new categories in order to identify 
potential and confirmed water quality problems. 

Methodology for Assignment of Causes and 
Sources of Pollutants 

For each water body or portion of a water body where a designated use is 
partially supported or not supported, the cause(s) and source(s) are identi- 
fied from available information (SWQM data, field observations, land use, 
CRP assessments, nonpoint source assessment reports, special studies, and 
intensive surveys). 

Whenever possible, analysts link pollution causes and stressors with their 
sources for the analysis. Causes are those pollutants (for example, pesti- 
cides, metals, or low dissolved oxygen) that contribute to actual non- 
support or partial support of designated uses (see Table 24). Stressors are 
factors or conditions (for example, stream flow, siltation, or habitat 
alterations) other than specific pollutants that cause nonsupport of uses. 
Activities, facilities, or conditions that contribute pollutants or stressors 
are sources that result in nonsupport of designated uses in a water body 
(see Table 25). 

Nonpoint sourcepollution is diffuse runoff that originates from precipita- 
tion moving over and through the ground. As nonpoint source runoff 
moves, natural pollutants and pollutants resulting from human activity are 
carried with it to water bodies. Nonpoint sources include agricultural and 
urban storm water runoff. 

Point sourcepollution has as its source any discernible, confined, and 
discrete conveyance, such as any pipe, ditch, channel, tunnel, conduit, 
well, discrete fissure, container, concentrated animal feeding operation, or 
vessel or floating craft, from which pollutants are discharged to surface 
water bodies. Point sources are regulated by Texas Pollutant Discharge 
Elimination System (TPDES) permits, which may include effluent limita- 
tions, monitoring, and reporting requirements. Consistent with the TPDES, 
storm water discharges from separate storm sewer systems from cities and 
storm water discharges associated with industry and construction are 
considered point sources of pollution. 
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Table 24. List of CauseslStressors 

Unknown Toxicity 


0200 Pesticides 


0300 Priority Organics 


0400 Nonpriority Organics 


0410 PCBs 


0420 Dioxins 


0500 Metals 


0510 Arsenic 

0520 Cadmium 

0530 Copper 

0540 Chromium 

0550 Lead 

0560 Mercury 

0570 Selenium 

Ammonia 

1 0700 1 Chlorine;;I; 
 Other Inorganics 

Nutrients 

0910 Phosphoms 

0920 Nitrogen 

0930 Other 

Code CauselStressor 

1000 DH 

1100 11 Siltation 

Organic Enrichmenu 
Low Dissolved Oxygen 

1220 Low Dissolved Oxygen 

Salinity/TDS/Chloride/Sulfate 


1400 1 Thermal Modifications 

1500 I Flow Alterations 

Habitat Alterations 

Radiation 

Oil and Grease 

2000 1 Taste and Odor 

2100 I Susoended Solids 

2600 Exotic Species 

Excessive Algal Growth 

2900 1 Inaoorooriate Littoral Veeetation 
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Table 25. 

Code 

0100 

0200 

0400 

0500 

0900 

1000 

-


.ist of Sources 

Industrial Point Sources 

01 10 Major Industrial Point Sources 

0120 Minor Industrial Point Sources 

Municipal Paint Sources 

0210 Major Municipal Point Sources--dry and/or wet weather discharges 

0212 Major Municipal Point Sources--dry weather discharges 

0214 Major Municipal Point Sources--wet weather discharges 

0220 Minor Municipal Point Sources---dry and/or wet weather discharges 

0222 Minor Municipal Point Sources--dry weather discharges 

0224 Minor Municipal Point Sources--wet weather discharges 

Combined Sewer Over!low 

Collection System Failure 

Domestic Wastewater Lagoon 

Agricullure 

I050 Crop-Related Sources 

1 I00 Noninigated Crop Production 

I200 Irrigated Crop Production 

1300 Speciality Crop Production (e.g., horticulture, citrus, nuts, h i t s )  

1350 Grazing-Related Sources 

1400 Pasture Grazing--riparian andlor upland 


1410 Pasture Grazing--riparian 


1420 Pasture Grazing--upland 


1500 Range Grazing--riparian andlor upland 


1510 Range Grazing-riparian 


1520 Range Grazing-upland 


1600 Intensive Animal Feeding Operations 

1620 Concentrated Animal Feeding Operations (CAFOs); permitted point sources 

1640 Confined Animal Feeding Operations lionpoint Sources 

1700Aouaculture 
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1 
st of Sources, continued 

Code 

Silviculture 

2100 Harvesting, Restoration, Residue Management 

2200 Forest Management (e.g., pumped drainage, fertilization, pesticide application) 

2300 Logging Road Construction/Maintenance 

2400 Silvicultural Point Sources 

Consmction 

3100 HighwaylRoadiBridge Construction 

3200 Land Development 

4000 Urban RunofVStorm Sewers 

4100 Nonindustrial Permitted Sources 

I 1 4200 Industrial Permitted Sources I 
4300 Other Urban Runoff 

4400 Illicit Connectionsnllegal Hook-upslDry Weather Flows 

4500 HighwaylRoadwaylBridge Runoff 

4600 Erosion and Sedimentation 

5000 Resources Extraction 

5100 Surface Mining 

5200 Subsurface Mining 

5300 Placer Mining 

5400 Dredge Mining 

5500 Petroleum Activities 

5700 Mill Tailings 

5800 Acid Mine Drainage 

5900 Abandoned Mining 

5950 Inactive Mining 

6000 Land Disposal 

6100 Sludge 

6200 Wastewater 

6300 Landfills 

6400 Industrial Land Treatment 

77 February 11, 2002 



Table 25. List of Sources, continued 

1 


1 


I 


I 
7000 

I 
7550 

7900 

- 8050 

8100 

8200 

8250 

8300 

8400 

8500 
7 -

8520 

8530 

8540 

8600 

8700 

6600 Havlrdous Waste I 
6700 Septage Disposal 

Hydromodification 

7100 Channelization 

7200 Dredging 

7300 Dam Construction 

7330 Upstream Impoundment I 
7400 Flow RegulationsModification 

Habitat Modification (other than hydromodification) 

7600 Removal of Riparian Vegetation 

7700 Bank or Shoreline ModificatianiDestabilization 

7800 DrainagePilling or Wetlands 

Marinas and Recreation Boating 

7910 In-Water Releases 

7920 On-land Releases 

Erosion from Derelict Land 

Atmospheric Deposition 

Waste StorageIStorage Tank Leaks (above ground) 

Leaking Underground Storage Tanks 

Highway Maintenance and Runoff 

Spills (accidental) 

Contaminated Sediments 

Debris and Bottom Deposits 

Internal Nutrient Cycling (primary lakes) 

Sediment Resuspension 

Natural Sources 

Recreation and Tourism Activities 

8710 Releases From Boats 

8750 Golf Courses 
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Table 25. List of Sources, continued 

1 
1 

8910 

8920 

1 Groundwater Loadinas 

1 Groundwater Withdrawal 

I 
I 

9000 
--
Unknown Source 

9001 Unknown Point Source 
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Appendix A. Sample Sizes and Number of Exceedances Required to 
Determine Partial Support of a Use 

(continued from Table 2, page 9)  
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Appendix C. Sample Sizes and Number of Exceedances Required to 
Determine Primary Concerns and Partial Support of 
Aquatic Life Use Acute Criteria 

February 1I,2002 
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Appendix D. Sample Size and Number of Exceedances Required to Determine 
Secondary Concerns (or Primary Concerns for Bacterial Indicators) and 
Nonsupport of Aquatic Life Use Acute Criteria 

(continued from Table 5, page 12) 

Sample Number of Type I Error 	 Sample Number of Type I Error 
Slze (n) Exceedances Rate 



111. How are Water Quality Assessments Performed? 

Do all waters have to meet the same standards? 

Standards and Designated Uses -Arizona sets narrative and numeric surface 
water standardsfor water quality based on the uses people and wildlife make of 
the water. These "designated uses" are specified in the standards for individual 
surfacewaters, or if the surface water is not listed in the rule, the designateduses 
are determined by the tributary rule, based on the most likely uses including 
downstream uses. Surfacewaters have multiple designated uses, while aquifers 
are protected for drinkingwater use, unless specifically reclassified. Water 
quality isjudged acceptableor impaired based on standards establishedto 
protect each designated use. 

Surfacewater standardsare reviewed and revised on a three-year cycle. These 
standards are established in Arizona AdministrativeCode (A.A.C.) R18-I 1-101 
through R18-11-123 plus appendices. Ground water standards(A.A.C. R18-I 1-
401 through R18-11-506) are revised as new drinking water protection 
standards are adopted. The numeric surface water quality standardsadopted in 

were used in this assessment, although new surfacewater standards may be 
adopted and approved by EPA before this report is published, they were not in 
effect when the assessment was made. The surfaceand ground water quality 
standards used in this assessment are included in Appendix C. 

Aauatic and Wildlife. Four catezories of aquaticand 

Full Body C o n t a c t 0  or Partial Body Coutaet 
(PBC) criteria were establishedto maintain and 
protect water quality for swimming, water skiing, 
boating, and wading. The FBC criteria are to protect &<. 

public health when people engage in full immersion 
in the water and potential ingestion. The PBC 
criteria are to protect people who engage in water-
based recreation where full immersion and ingestion 
of the water are unlikely (wading, fishing, boating). 

Fish Cousumptiou(FC) water quality criteriawere 
establishedto protect human health from pollutants 
which may bioaccumulatein aquatic organisms (e.g., 
fish, turtles, crayfish) and he consumedby people. 

Domestic Water Source (DWS) criteria are appliedto 
surface water that is used as a raw water source for 
drinking water supply. The criteria were developed 
assumingthat conventionalwater treatment 
(disinfection and filtration) would he needed to yield 
water suitable for human consumption. 

Designated Use Classification-Six groups of designateduses can he applied 
to surface waters. All bodies of water regulated by these standards(except 
canals) are protected for aquatic and wildlife uses and recreation in or on the 
water (either Full Body and Fish Consumption or Partial Body Contact). 

-
wildlife protection have been established. All surface 
waters, except canals, have one of these: 

Warmwater aquatic community (A&Ww), 
Coldwater aquatic community (A&Wc), 
Effluent dependent water (A&Wedw), 
Ephemeral flow (A&We). 

Aquatic and Wildlife criteria are also divided into 

Agriculture Irrigation (AgI) criteria were established 
to protect water used for irrigating crops. 

Agriculture Livestock Watering (AgL) criteria were 
established to safezuard water used for consumption

I 
. 

by livestock. 

Narrative Standards -Narrative surface water standards(A.A.C. R18-11-108) 
were establishedto protect water quality when a numeric standard is not 
available or is insufficient(Appendix C). The new state TMDL statute requires 
development of narrative implementation procedures before narrative standards 
can be applied to 303(d) listing decisions. These documents are under 
development but were not availablefor this assessment. 

Assessment Process 111 - 1 

acute criteria ( established based on short exposures) and-
criteria (established based on long-term or life-time exposures.)- Narrative aquiferwater quality standardsalso exist to protect ground water 

quality. These standardssimilarlyprohibit discharges that would cause or 
contribute to a pollutant being present (A.A.C. R18-11-405) (Appendix 0. 



Do some waters have special standards to meet? 	 Wildlife effluent dependent water, Partial Body Contact, and in some places 
Agriculture Livestock Watering. I 

Unique Waters Classificstion and Antidegradation Standards -A Unique 
Water is a surface water classified by ADEQ as an outstanding state resource 
water(as prescribed in A.A.C. R18-11-112). Twenty streams have been 
established as Unique Waters in Arizona (Figure 11). 

ADEQ may classify a surface water as a unique water through the rule making 
process if it meets one of the following criteria: 

The surface water is of exceptional recreational or ecological 
significance because of its unique attributes, including but not limited 
to attributes related to the geology, flora, fauna, water quality, aesthetic 
values, or wilderness characteristics of the surface water, or 

Threatened or endangered species are known to be associated with the 
surface water and existing water quality is essential to the maintenance 
and propagation of a threatened or endangered species, or the surface 
water provides critical habitat for a threatened or endangered species. 

Public comments in support or opposition to a Unique Waters nomination are 
considered by the Department in making the decision on classifying a water as 
meeting one or both of these criteria. 

Unique waters are given more stringent surface water quality protections than 
other surface waters under the state's antidegradation ~ l e  A.A.C. R18-11-
107(D). Under antidegradation implementation procedures, activities that may 
result in a new or expanded discharge of pollutants to Unique Water (or its 
tributaries) are prohibited if the discharge would cause degradation of existing 
water quality. Discharges include those caused by land use activity (e.g., 
construction, mining, grazing, agriculture) as well as discharges requiring a 
surface water discharge permit (e.g., wastewater treatment plant discharge, adit, 
dredge and fill activity). 

Additional, more stringent, numeric standards can be specified for Unique 
Waters. These site specific standards are listed in the surface water standards 
(A.A.C. R18-ll-112). 

Effluent Dependent Water -ADEQ classifies some waters as effluent dependent 
waters (Figure 12i These surface waters would generally be ephemeral, except 
for the discharge of heated effluent. Designated uses are limited to Aquatic and 

Arizona has developed specific Aquatic and Wildlife effluent dependent water In 
(A&Wedw) standards for bacteria, water temperature, dissolved oxygen, and d 
acute and chronic toxic chemical criteria (Append* C). In general these In 
standards are less shingent than other Aquatic and Wildlife designated uses, the aexception being fecal coliform that is more stringent because of the likelihood 
of pathogens in wastewater. d 

Moderating Provisions -Dischargers have had the opportunity to establish a 
"mixing zone," "nutrient waiver," or ''variance" through the NPDESIAZPDES 
permit process. These moderating provisions provide an alternate standard on 
the surface water. 

A mixing zone is a prescribed area or volume of surface water where 

initial dilution of the discharge takes place. A mixing zone can only be 

established if there is adequate water for dilution; therefore it cannot be 

applied to an ephemeral drainage. 

A nutrient waiver can be established (for total phosphorus or total 

nitrogen) for a discharge to an ephemeral water which is a tributary to a 

surface waterwith nutrient standards, if there is evidence that the 

downsheam water does not have excessive algae, aquatic plants, or 

other indications of excessive nutrient loading due to the discharge. 

ADEQ can also grant a pollutant specific variance for a point source 

discharge for up to five years where: 

1. The permittee demonshates that the treatment is more advanced than 

the technology-based effluent limitations needed to comply with the 

water quality standards, but 

2. It is not technically feasible to achieve this level of ueatment within 

the next five years, or the cost of such heatment would result in 

unacceptable social and economic impacts. 
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Figure 12. Effluent Dependent Waters in Arizona 
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Effluent Dependent Waters -Table for Figure 12 

Unnamed wash horn Gila Bend WWTP 

'ADOC =Arizona Depaltrnent of Corrections 

Assessment Process 



How does ADEQ assess a surface water? 

In assessing surface water quality there is always a risk of concluding that a 
surface water is impaired when it is not, or concluding that a surface water is 
attaining its uses when it is actually impaired. Either of these errors involves a 
cost. Concluding that a surface water is impaired when it is not, results in a use 
of resources that should be utilized elsewhere. Conclndine that a surface water -
is not impaired when it actually is, results in not addressing existing 
environmental degradation and human health threats. To reduce the risk of 
either of these errors, the assessment process has been modified since the last 
assessment. 

Generalized Assessment Process -A surface water is assessed based on all 
readily available, credible, and scientifically defensible monitoring data and 
information pertaining to possible numeric and narrative standards violations. 

I 

Each designated use is assessed, then these assessments are combined to provide 
an overall water quality assessment and to determine whether the Department I 
needs to take further actions. 

The rest of this section describes the details of this process 

Data Collection and Review- For this assessment, ADEQ reviewed all readily 
available surface water aualitv data collected durine the five-vear oeriod . < - . . 
beginning October 1995. Data was requested from all federal and state agencies 

who routinely collect water quality data, including water chemistry, sediment 

contamination, hioassessments, fish tissue, fish kills, weed harvesting, physical 

habitat information. EPA's STORET database was queried. (STORET is EPA's 

-ge a n d ~ t e v a lsystem for housing surface water data from federal and state 

agencies.) The assessment team also made an effort to track down all surface 

water quality data collected thmngh permit compliance, remediation, and 

enforcement programs within this agency, from universities, and from volunteer 

monitoring programs. 


All data obtained was reviewed to determine whether it met the requirements in 

the new Impaired Waters Rule (A.A.C. R18-11-602 and 603, see Appendix B) 

for being credible, scientifically defensible, and representative. These 1 

requirements can be summarized as: 


Data must be collected and analyzed using an appropriate Quality 
Assurance Plan and Sampling Analysis Plan, and using field and 
laboratory methods by adequately trained personnel. 

Assessment Process 

Data must be evaluated to determine whether it is reliable, . representative of current water quality conditions, and valid by 
considering factors such as: laboratory detection limits, equipment 
tolerances, outliers which may indicate laboratory or transcription 
errors, representativeness of the sampling location, seasonal 
distribution of the samples, age of the data, and quality control of the 
data when collected and analyzed. 

Data Conflicts and Weight-of-evidence Assessments - Assessment monitoring 
considers multiple environmental indicators. Each type of data (e.g., biological, 
toxicological, physical, and chemical) provides its own insights into the 
integrity and health ofan aquatic system and theability of the public to safely 
recreate in or use such waters. Each type of data also has different strengths and 
limitations. For example, chemical water samples generally evaluate and 
predict impacts from single pollutants, but do not capture the cpmbined 
interactions of pollutants or cumulative impacts overtime. Some chemicals may 
be found in high levels in fish tissue or sediments while available laboratory 
methods cannot detect their presence in the water column. 

To make an assessment, apparent data conflicts must be resolved. Arizona uses a 
"weight-of -evidencew approach in completing assessments. The strengths and 
limitations of each data set are considered, looking at all of the data and 
exceedances in context with relevant information such as soil type, geology, 
hydrology, flow regime, geomorphology, natural processes, potential 
anthropomorphic influences, characteristics of the stressors, age of the data, 
monitoring techniques, sampling plan, and climate. 

Although multiple lines of evidence are desirable, only one line of water quality 
evidence may be sufficient to demonsttate that the surface water or segment is 
impaired or not attaining its uses. 

Data or information collected during critical conditions may be considered 
separately from the complete dataset. A surface water may be impaired only 
during critical conditions such as high or low stream flow, weather conditions, 
or anthropogenic activities in the watershed, even though it is attaining 
standards during all other conditions. 



Assessment Criteria 

Most of Arizona's assessments are baed on numeric water chemistry data. 

To determine whether there is sufficient data and that the data is representative 

of the surface water being assessed, the following attributes must be considered: 

core parametric coverage, number of samples, number of sampling events, 

seasonal distribution of samples, and sample locations. The criteria for having 

sufticient data are described in the following paragraphs. 


Spatial and Temporal Considerations -To determine whether there are 

sufficient samples and sampling events to support an assessment, first it must be 

determined that the samples are spatially and temporally independent. Samples 

are soatiallv indeoendent if they are collected more than 200 meters apart;= if 

collected less than 200 meters apart, samples were taken to characterize the 

effect of an inteweninn tributaw, outfall. ~ollution source. or sienificant 
- .. . -
hydrographic or hydrologic change. Samples are temoorallv indcoendent if 
they are collected at the same location but more than seven (7) days apart. 

If samples are not spatially or temporally independent (e.g., samples taken at 
different depths in a lake), the data will be represented by a calculated value. 
The method for calculating these values varies by type of surface water standard. 
If the standard was established to protect from immediate or acute impacts, then 
a maximum or worst case value for the data set is used. Examples of standards 
developed for acute exposures include: dissolved metals, chlorine, dissolved 
oxygen, and acute ammonia. However, if the standard was developed based on 
concern for lifetime or long-term exposure, then an appropriate measure of 
central tendency (e.g., mean, median, geometric mean) is used. Most standards 
to protect uses for fishing, drinking, fish consumption, and agricultural uses fall 
into this second category. 

Assessment Categories - As shown in the assessment process diagram (Figure 
13), the number of exceedances, samples, seasonal distribution, and other 
assessment factors required for an assessment vary. The following criteria are 
applied to assess a surface water. First individual designated uses are assessed. 
Then the entire reach or lake is assessed by combining the individual 
assessments. 

Attaining -To assess a designated use as "attaining," the following 
minimum data requirements must be met: 

Samples collected: 
1. Represent at least three spatially and temporally 
independent sampling events; 
2. Represent multiple seasons, or if limited periods of flow 
(ephemeral or intermittent), samples are collected across 
multiple years; and 
3. Include core parameters for each designated use (Table 5); 
Number of exceedances: 
1. No numeric standards were exceeded and no evidence that 
a narrative standard was violated; or 
2. Exceedance was due to an activity specifically exempted in 
surface water standards (see following discussion of exempted 
exceedances); or 
3. If any numeric standards were exceeded, there are: 

a. 10 or more spatially independent samples, 
b. Collected during three (3) or more temporally 
independent sampling events, and 
c. Fewer exceedances than required for addition to 
the Planning List based on Table 1 in the Impaired 
Waters Rule (see Appendix 9). 

Surface waters are assessed as "attaining" their uses fall into three 
categories: 

Attaining All Uses -All designated uses were assessed as 
"attaining." 

Attaining Some Uses- At least one designated use was 
assessed as "attaining" and all other uses were assessed as 
"inconclnsive" (see "inconclusive" criteria below). These 
waters are added to the Planning List for further monitoring. 

Threatened- A use would be assessed as "attaining" except 
that a trend analysis indicates that a standard may be exceeded 
before the next assessment. These surface waters are added to 
the Planning List for further monitoring. 

Assessment Process 
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Figure 13. 2002 Assessment Process Diagram 
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Impaired and Not Attaining -The exceedance is recurring, persistent, 
or occuning under critical conditions. The Impaired Waters 
Identification Rules (Appendix B)establishes the following criteria: 

Impaired- A designated use is "impaired" if any of the following 
occw: 

At least 20 samples were collected during three (3) or more 
samnline events and the minimum number of samnles . -
exceeded a standard, as established in the Impaired Waters 
Rules Table 2. This table starts with aminimum of five (5) 
exceedances among 20 samples. (These numbers were 
calculated to a 90%stati&cal confidence that a 
standard is exceeded at least 10% of the time), or 
An acutelv toxic nollutant exceeded its surface water aualitv . , 
standard more than once in a three-year period. Acutely toxic 
pollutants include the following surface water standards: 
1. Aquatic and wildlife acute toxic standards; 
2. ~ i & a t eor nitratelnitrite standards; and 
3. Single sample maximum standards for bacteria; or 
More than one exceedance of the following statistically-based 
criteria in surface water standards: 
1. An annual mean or 90'percentile for nutrients. 
2. 30-day geometric mean for bacteria; or 
3. Aquatic and wildlife chronic criteria. 

If one or more desienated use is "imoaired." the surface water is listed u 


as "impaired." included on the 303(d) List, and scheduled for 
completion of a TMDL for the listed pollutant. 

Not attaining -A designated use has been assessed as "impaired" 
except that one of the following is occurring so that the preparation of a 
TMDL is not appropriate: 

A TMDL has been prepared, approved by EPA, and is in the 
strategy implementation and effectiveness monitoring phase; 
(Note that if the monitoring shows that the strategies chosen 
are ineffective at bringing the surface water into compliance 
with its standards, the surface water will be placed back on the 
303(d) List) or 
The surface water is expected to attain its designated uses by 
the next assessment as a result of pollution control programs 

under local, state, or federal authority, and evidence of such 
actions are carellly documented; or 
Investigations have shown that impairment is not caused by a 
"pollutant" loading, hut is classified more generally as 
'pollution." For example, physical limitations such as the 
shallowness of the lake are causing the low dissolved oxygen 
and high pH levels rather than nutrient loadings or nutrient 
cycling. In such cases, a loading calculation such as a TMDL 
mieht not be as relevant as develooment of site-soecific -
standards or a use attainability analysis. 

If any designated use is assessed as "not attaining," the surface water is 
added to the Planning List for further monitoring. The surface is listed 
as 'hot attaining" if any designated use is "not attaining" and no uses 
are "impaired." 

Inconclusive-A designated use is assessed as "inconclusive" when 
some surface water monitoring data exists but it is insufficient to make 
an assessment of "impaired," "not attaining," or "attaining." This 
assessment is used when any of the following occurs: 

There are sufficient exceedances of water quality standards to 
be placed on the Planning List but insufficient exceedances to 
be placed on the 303(d) List; 
1. Based on frequency of exceedance, if: 

a. 10 or more spatially independent samples, 
h. Collected during three (3) or more temporally 
independent sampling events, and 
c. Exceedances equal to or greater than the Planning 
List Table 1, hut insufficient samples or exceedances 
for 303(d) List Table 2 (see AppendixB); 

2. If fewer than 10 spatially independent samples and three (3) 
or more exceedances of any of the following standards: 

a. Appendix A, Table 1, except for nitrate or nitrate- 
nitrite, established to protect for swimming, drinking, 
eating aquatic life, or agriculture; 
h. Water temperature, turbidity, radiochemicals, 
dissolved oxygen, pH, or single sample maximums 
for nutrients in A.A.C. R18-11-109; or 
c. Unique water single sample maximum standards 
(except chromium) in A.A.C. R18-11-112; 

3. An exceedance has occurred, but insufficient frequency of 
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exceedance to merit assessing as "impaired" (see 
earlier criteria), and not enough samples or sampling 
events to determine that it is "attaining" (see earlier 
criteria); 

Insufficient core parameters, seasonal representation, or other 
information needed to assess (see criteria for "attaining"); 
The surface water was on the 303(d) L i t  in 1998, but was 
delisted because oE 
1. Insufficient current credible data to determine that the 
surface water is impaired (see "impaired" cr i ter ia) ;d  
2. Original data does not meet the "impaired" waters . 
requirements;a 
3. The surface water no longer meets the criteria for 
impairment based on a change in the applicable surface water 
quality standard or a designated use approved by EPA, and 
there is insufficient current or original data to determine 
whether the surface water meets current surface water quality 
standards. (This did not occur in this assessment.) 
Some evidence of a narrative standard violation exists. For 
this assessment, evidence of narrative standards violations 
included: fish kills, fish consumption advisories, swimming 
area closures, and excessive weed growth combined with 
indications that pH anddissolved oxygen may not be 
attaining standards. (For this assessment, no surface waters 
were placed on the 303(d) List based solely on narrative 
standards violations as ADEQ is still developing suitable 
narrative implementation procedures for determining that the 
surface water is "impaired" and belongs on the 303(d) List.) 

If any use is "inconclusive," the surface water is added to the Planning 
List for additional monitoring and investigation. The surface water is 
assessed as "inconclusive" if all of its designated uses are assessed as 
"inconclusive." 

Not assessed- A number of surface waters in the state were not assessed 
due to a lack of monitoring data. Only those with some monitoring 
data or information about narrative standards violations appear on the 
monitoring and assessment tables. Surface waters would not be 
assessed if any of the following occurs: 

No monitoring data, only one sample collected, or no 
standards established for data collected (e.g., total dissolved 
solids) and no evidence of narrative standards violations; or 

Data does not meet credible data requirements established in 
the Impaired Waters Identification rule (A.A.C. R18-11-602, 
see Appendix B) (e.g., lacking a quality assurance plan or 
sampling analysis plan, or sampling techniques not 
appropriate, holding times not met). 

Core Parametric Coverage -Although all parameters with numeric standards 
are used for this assessment; a core set of parameters was established for each 
designated use (Table 5). These core parameters must be monitored during at , 

least three independent sampling events to determine whether a specific 
designated use assigned to the surface water is "attaining." 

Core parameters were selected based on EPA guidance in the draft CALM 
document (EPA, 2001). This guidance places emphasis on narrative standards, 
suggesting that core indicators would include: bioassessments, habitat 
assessments, ambient toxicity testing, contaminated sediment, health of 
individual organisms, nuisance plant growth, algae, sediments, and odor and 
taste. Arizona's choice of core indicators may change in future assessments as 
standards change and other assessment tools and criteria are developed. 

Table 5. Core Parametric Coverage 

Aquauc and Wildlife: 

Fish Consumption: 

partial ~ o d ycontact: 

Domestic Wabr Source: 

A~r i~u I tureMgttion: 

Agtisunun ~ivrrtock 

Dissolved oxygen, fiow (if a stream) and depth (if a lake), pH. 
turbidly. total nitragen'. dissolved metals2 (rpecificaily mppr .  
cadmium, chromium, and zinc) and hardness. 

Metals' (specifically total mercury) 

E m e m i a  mii (if FBC), fecal mliform (if PBC), pH. metals2 
(specltlcally arsenic, berylsum, manganese). 

NiiratdniVlte or nilnle, pH. fiuotine (fluoride) and metals' 
(specifically arsenic and barium). 

B ~ o n .pH. and metals* (specif~ally manganese). 

Metals' (spesifically mpper and lead) and pH. 
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Exempted Exeeedance of Standards-Surface waters are not assessed as 
"imoaired" if the exceedance is snecificallv exemnted in Arizona's surface water 
standards or Impaired Waters Identification rules (Appendix B and C).If an 
exceedaoce occurred, but was related to the following conditions or situations, 
they would be noted in the monitoring tables, hut not used as evidence of 
impairment: 

Naturally-occurring conditions (A.A.C. R18-11-119). For this 
assessment, the naturally-occurring conditions exempted included: 

Low dissolved oxygen occurring due to documented ground 
water upwelling; 
Areas minimally impacted by human activity, where springs 

~ -	 . -

are the source of a pollutant due to nanual deposits; or 
Minimally impacted drainage areas, such as a small drainage 
in the Grand Canvon National Park. where excess turbiditv is 
due to natural erosion of sandstone geological formations. 

Operation and maintenance of a canal, drain, or municipal park lake . . 
(e.g., dewatering, dredging, and weed control) (A.A.C. R18-11-117); 
Routine physical or mechanical maintenance of dams and flood control 
StIUCtureSmay cause increases in turbidity (A.A.C. R18-11-118); and 
Discharge of lubricating oil associated with start-up of well pumps 
which discharge to canals (A.A.C. R18-11-117). 

Note that some bodies of water are not defined as a "surface water" in Arizona's 
surface water quality rules (e.g., wastewater treatment systems, lagoons, or 
impoundments). Surface water quality standards would not apply to these 
waters. 

How much of a lake or stream is assessed? 

Numerous hydrologic, geologic, and land use factors must be considered when 
determining the amount of a lake or stream that can be assessed based on each 
monitoring site. By default, Arizona assesses an entire surface water "reach" or 
lake based on one or more monitoring sites (Figure 14 and text box). 
As more monitoring data become available, differences in water quality in 

ul 

p ponlons of a reach or a lake may become apparent, and the reach or lake is 

a, segmented. This has frequently occurred during TMDL investigations, as the 
extent of contamination becomes more defined. 

td New National Hydrography Dataset-Recently, anew National Hydrography 

IP Dataset (NHD) was developed by EPA and USGS that is replacing EPA's old 
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reacb file system. In Arizona, the NHD uses approximately the same digitized 
hvdroeraohv as the latest reach file svstem. The current assessment will be . - . A  


converted into the NHD by EPA using Arizona's revised GIS coverages, linking 
assessment data to the waterbody identification number. To complete this 
conversion, EPA will need to add a significant number of relatively small 
tributary streams and urban lakes to the NHD that arenamed in Arizona's surface 
water standards or have been monitored as pan of special studies. 

Reach Definition and Delineation 	 1
I 	 The U S  Geoloaical S u w  (USGS) has divided sbeams a-s theUnited States I 

mto dramage areas a.&&logic unit Ccde areas (HUCs). The Envimnmental 
Protedh Agency then divided the streams into reaches based on hydmlogiiI '  -	 I' 

I features such as tributaries and dams. and ~mvided a unique number for each I 
seam reach. These numbers eliminate the ambiguity caused by many streams in 
Arizma having the same mmmon name (e.g., Sycamore Creek). These reaches 
have been further divided by ADEQ due to changes in designated uses, hydmlogy. 
and documented changes in water quality. In Figure 14.15060202is the HUC and 
028 is the r e d .  

Figure  14. Reach Delineation 



How do lake and stream assessments differ? 

The depth of a lake adds an additional level of complexity to an assessment. 
Samples are frequently collected at multiple levels in a lake because lower 
levels of a lake may have naturally higher chemical concentrations, especially 
when the lake is "stratified." Stratification is a natural process in which several 
horizontal water layers of different density may form in a lake. During 
stratification, the bottom layer (hypolimnion) is cool, high in nutrients, low in 
light, low in productivity, and low in dissolved oxygen. The top layer 
(epi l i ion)  is w m ,  higher in dissolved oxygen, light, and production, but 
normally lower in nutrients. The sharp boundary between the two layers is 
called a thermocline (metalinmion). Lake stratification is caused bv 
temperature-created differences in water density. 

Some measurements are more commonly taken in lakes or are used in a different 
way in lakes than in streams. For example, Chorophylla, Secchi depths, and 
volatile suspended solids results are compared to total suspended solids and 
turbidity values to determine whether excessive turbidity is actually related to a 
planktonic algal bloom and potential excessive nutrients or is related to 
suspended sediments and potential excessive lake sedimentation. 

Trophic Status -In addition to comparing water quality monitoring results with 
standards, ADEQ classifies lakes according to trophic status. Lakes are 
classified in a continuum of lake staees from low vroductiviw to hi& --
productivity as nutrients accumulate or are depleted in the system. 

Oligotrophic- Low algal or plant productivity 
Mesotrophic- Medium algal or plant productivity 
Eutrophic- High algal or plant productivity, and 
Hypereutrophic - Very high algal or plant productivity and light- 

limited 
(Algae shades available light, inhibiting further 

growth) 

Atrophic classification is included in the assessment tables in Chapter V. The 
Trophic Status Index" used in this assessment integrates phosphorus, nitrogen, 
Secchi depth,and Chlorphyll-a data, as indicated in Table 6. This trophic 
classification is based on: Brezonik, Patrick L. 1986. "Trophic State Indices: 
Rationale for Multivariate Approaches", Lake andReservoir Management, 
USEPA, Office of Water.. 440/5/84-001, pages 441445.73e lakes program 
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plans to refine this trophic analysis in the future by accounting for macrophytes, 
algal diversity, and biovolume. 

Given sufficient time, lakes go through a natural trophic progression 
accumulatinr! nutrients and biomass. However, activities within the watershed -
may unduly speed up this process. It is important to note that most lakes in 
Arizona are constructed and their hydrologic design (e.g., shallow, with little 
water flow through) may create management challenges such as high 
productivity and sedimentation. 

Table 6. Trophic Classification Thresholds 

~itmgen-limited = nitmgeen :phosph- ratio is 4 0 .  

Phospmrur-limlted= nitrogen :phosph- rsta is r 30. 

N i i a n  and ptwpmvrlimited (mlimltsd) = nibogen :phwhorur ratio is 1030 


Public availability of monitoring data 

ADEQ continues to look for ways to share the data used in this assessment report 
with the public. Monitoring data are summarized in the watershed monitoring 
tables in Volume 11. These data tables indicate which agency and program 
collected the data, the amount and type of data, and dates collected, frequency 
of exceedances, and more. Ambient surface water quality data collected by 
ADEQ stafican be obtained through EPA's STORET database on the internet at 
hm:lI~w.eoa.eov/STORET. 



Appendix B. Arizona's Statu ~teand Rules for Impaired Waters 

ARIZONA'S REVISED STATUTES 
ARTICLE2 1  mTALMAXIMUMDAILYLOADS 

49-231 TO 49-238 (effective July 2000) 

49-231. pefinitions 

In this article, unless the context othewise requires: 

1. "Impaired water" means a navigable water for which credihle scientific data 
exisu that satisfies the requirements of section 49-232 and that demonstrates 
that the water should he identified pursuant to 33 United States Code section 
1313(d) and the regulations implementing that statute. 
2. "Surface water quality standard" means a standard adopted for a navigable 
water pursuant to sections 49-221 and 49-222 and section 303(c) of the clean 
water act (33 United States Code section 1313(c)). 
3. "TMDL implementation plan" means a written strategy to implement a total 
maximum daily load that is developed for an impaired water. TMDL 
implementation plans may rely on any combination of the following 
components that the department determines will result in achieving and 
maintaining compliance with applicable surface,water quality standards in the 
most cost-effective and equitable manner: 
(a) Permit limitations. 

@) Best management practices. 

(c) Education and outreach efforts. 
(d) Technical assistance. 
(e) Cooperative agreements, voluntary measures and incentive-based 
programs. 
( f )  Load reductions resulting from other legally required programs or activities. 
(g) Land management programs. 
(h) Pollution prevention planning waste minimization or pollutant trading 
agreements. 
(i) Other measures deemed appropriate by the department. 
4. "Total maximum daily load" means an estimation of the total amount of a 

b' pollutant from all sources that may be added to a water while still allowing the 

CO water to achicvc and maintain applicable surface water qlwlity standards Each 
.- tow1 maximum dailv load shall include allocations for sources that contnhute 
vI the pollutant to the water, as required by section 303(d) of the clean water act 
h) (33 United States Code section 1313(d)) and regulations implementing that 

statute to achieve applicable surface water quality standards. 

49-232. Lists of imnaired waters: data muiremeuts: rules 
A. At least once every five years, the department shall prepare a list of 
impaired waters for the purpose of complying with section 303fd) of the clean 
water act (33 United States Code section 1313(d)). The department shall 
provide public notice and allow for comment on a draft list of impaired waters 
prior to its submission to the united states environmental protection agency. 
The department shall prepare written responses to comments received on the 
draft list. The department shall publish the list of impaired waters that it plans 
to submit initially to the regional administrator and a summary of the 
responses to comments on the draft list in the Arizona administrative register 
at least forty-five days before suhmission of the list to the regional 
administrator. Publication of the list in the Arizona administrative register is 
an appealable agency action pursuant to title 41, chapter 6, article 10 that may 
be appealed by any party that submitted written comments on the draft list. If 
the department receives a notice of appeal of a listing pursuant to section 
41-1692, subsection 
B within forty-five days of the publication of the list in the Arizona 
administrative register, the department shall not include the challenged listing 
in its initial submission to the regional administrator. The department may 
subsequently submit the challenged listing to the regional administrator if the 
listing is upheld in the director's final administrative decision pursuant to 
section 41-1092.08, or if the challenge to the listing is withdrawn prior to a 
final administrative decision. 

B. In determining whether a water is impaired, the department shall consider 
only reasonably current credible and scientifically defensible data that the 
department has collected or has received from another source. Results of water 

I
I sampling or other assessments of water quality, including physical or 

biological health, shall he considered credible and scientifically defensible 
data only if the department has determined all of the following: 
1. Appropriate quality assurance and quality control procedures were followed 
and documented in collecting and analyzing the data. 
2. The samples or analyses are representative of water quality conditions at the 
time the data was collected. 
3. The data consists of an adequate number of samples based on the nature of 
the water in question and the parameters being analyzed. 
4. The method of sampling and analysis, including analytical, statistical and 
modeling methods, is generally accepted and validated in the scientific 01 
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community as appropriate for use in assessing the condition of the water. 

C. The department shall adopt by rule the methodology to he used in 
identifying waters as impaired. The rules shall specify all of the following: 
1. Minimum data requirements and quality assurance and quality control 
requirements that are consistent with subsection B of this section and that 
must be satisfied in order for the data to serve as the basis for listing and 
delisting decisions. -
2. Appropriate sampling, analytical and scientific techniques that may he used 
in assessing whether a water is impaired. 
3. Any statistical or modeling techniques that the depamnent uses to assess or 
interpret data. 
4. Criteria for including and removing waters from the list of impaired waters, 
inchding any implementation procedures developed pursuant to subsection F 
of this section. The criteria for &moving a water from the list of impaired 
waters shall not he any more stringent than the criteria for adding a water to 
that list. 

D.In assessing whether a water is impaired, the department shall consider the 
data available in light of the nature of the water in question, including whether 
the water is an ephemeral water. A water in which pollutant loadings from 
naturally occurring conditions alone are sufficient to cause a violation of 
applicable surface water quality standards shall not he listed as impaired. 

E. If the department has adopted a numeric surface water quality standard for a 
pollutant and that standard is not being exceeded in a water, the department 
shall not list the water as impaired based on a conclusion that the pollutant 
causes a violation of anarrative or hioloeical staodardunless: -
1. The department has determined that the numeric standard is insuff~cicnt to 
protect water quality. 
i.The depa&ent has identified specific reasons that are appropriate for the 
water in question, that arebased on generally accepted scientific principles 
and that support the department's determination. 

F. Before listing a navigable water as impaired based on a violation of a 
narrative or biological surface water quality standard and after providing an . . 
opporhmity for notice and comment, the depamnent shall adopt -
implementation procedures thatspecifically identify the objective basis for 
determinine that a violation of the narrative or biolwical criterion exists. A 
total maximum daily load designed to achieve compliance with a narrative or 

biological surface water quality standard shall not be adopted until the 
implementation procedure for the narrative or biological surface water quality 
standard has been adopted. 

G.On request, the department shall make available to the public data used to 
support the Listing of a water as impaired and may charge areaswahle feeto 
persons requesting the data. 

H. By January 1,2002, the department shall review the list of waters identified 
as impaired as of January 1,2000 to determine whether the data that supports 

this section. If the data that supports a 

., the listed water shall not he included 
on future lists submitted to the United States environmental protection agency 
pursuant to 33 United States Code section 1313(d) unless in the interim data 
that satisfies the requirements of this section has been collected or received by 
the department. 

I. The department shall add a water to or remove a water from the list using the 
process described in section 49-232, subsection A outside of the normal listing 
cycle if it collects or receives credible and scientifically defensible data that 
satisfies the requirements of this section and that demonstrates that the current 
quality of the water is such that it should be removed from or added to the list. 
A listed water may no longer warrant classification as impaired or an unlisted 
water may be identified as impaired if the applicable surface water quality 
standards, implementation procedures or designated uses have changed or if 
there is a change in water quality. 

49-233. Prioritv rankineand schedule 
A. Each list developed by the depamnent pursuant to section 49-232 shall 
contain a priority ranking of navigable waters identified as impairedand for 
which total maximum daily loads are required pursuant to section 49-234 and 
a schedule for the development ofall required total maximum daily loads. 

B. In the first list submitted to the United States environmental protection 
anencv after the effective date of this article. the schedule shall be sufficient to 
ensure that all required total maximum daily loads will be developed within 
fineen years of the date the list is approved by the environmental protection 
agency. Total maximum daily loads that are required to he developed for 
navigable waters that are included for the first time on subsequent lists shall be 

1 developed within fifteen years of the initial inclusion of the water on the list 



C. As part of the rule making prescribed by section 49-232, subsection C, 
the department shall identify the factors that it will use to prioritize navigable 
waters that require development of total maximum daily loads. At a 
minimum and to the extent relevant data is available, the department shall 
consider the following factors in prioritizing navigable waters for 
development of total maximum daily loads: 
I. The designated uses of the navigable water. 
2. The type and extent of risk from the impairment to human health or aquatic 
life. 
3. The degree ofpublic interest and support, or its lack. 
4. The nahue of the navigable water, including whether it is an ephemeral, 
intermittent or effluent-dependent water. 
5. The pollutants causing the impairment. 
6. The severity, magnitude and duration of the violation of the applicable 
surface water quality standard. 
7. The seasonal variation caused by natural events such as storms or weather 
patterns. 
8. Existing treatment levels and management practices. 
9. The availability of effective and economically feasible treatment 
techniques, management practices or other pollutant loading reduction 
measures. 
10.The recreational and economic importance of the water. 
11. The extent to which the impairment is caused by discharges or activities 
that have ceased. 
12.The extent to which natural sources contribute to the impairment. 
13. Whether the water is accorded special protection under federal or state 
water quality law. 
14. whether action that is taken or that is likely to be taken under other 
programs, including voluntary programs, is likely to make significant progress 
toward achieving applicable standards even if a total maximum daily load is 
not developed. 
15. The time expected to be required to achieve compliance with applicable 
surface water quality standards. 
16. The availability of documented, effective analytical tools for developing a 
total maximum daily load for the water with reasonable accuracy. 
17. Department resources and programmatic needs. 

49-234. Total maximum dsilv loads: imolementation olnns 
A. The dcpamnent shall dcvclop total maximum daily loads for rhosc 
navigable waters listed as impaired pursuant to this article and for which total 

maximum daily loads are required to be adopted pursuant to 33 United States 
Code section 13 13(d) and the regulations implementing that statute. The 
depamnent may estimate total maximum daily loads for navigable waters not 
listed as impaired pursuant to this article, for the purposes of developing 
information to satisfy the requirements of 33 United States Code section 
1313(d)(3), only after it has developed total maximum daily loads for all 
navigable waters identified as impaired pursuant to this article or if necessaty 
to support permitting of new point source discharges. 

B. In developing total maximum daily loads, the depattment shall use only 
statistical and modeling techniques that are properly validated and broadly 
accepted by the scientific community. The modeling technique may vary 
based on the type of water and the quantity and quality of available data that 
meets the quality assurance and quality control requirements of section 
49-232. The deoartrnent mav establish the statistical and modeline techniaues -
in rules adopted pursuant to section 49-232, subsection C. 

C. Each total maximum daily load shall: 
I. Be based on data and methodologies that comply with section 49-232. 
2. Be established at a level that will achieve and maintain compliance with 
applicable surface water quality standards. 
3. Include a reasonable margin of safety that takes into account any lack of 
knowledge concerning the relationship between effluent limitations and water 
quality. The margin of safety shall not be used as a substitute for adequate data 
when developing the total maximum daily load. 
4. Account for seasonal variations that may include setting total maximum 
daily loads that apply on a seasonal basis. 

D. For each impaired water, the department shall prepare a draft estimate of the 
total amount of each pollutant that causes the impairment from all sources and 
that may be added to the navigable water while still allowing the navigable 
water to achieve and maintain applicable surface water quality standards. The 
depattment shall provide public notice and allow for comment on each draft 
estimate and shall prepare written responses to comments received on the draft 
estimates. The department shall publish the determinations of total pollutant 
loadings that will not result in impairment that it intends to submit initially to 
the regional administrator, along with a summary of the responses to 
comments on the estimated loadings, in the Arizona administrative register at 
least forty-five days before submission of the loadings to the regional 
administrator. Publication of the loadings in the administrative register is an 
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appealable agency action pursuant to title 41, chapter 6, article 10 that may be 
appealed by any patty that submitted written comments on the estimated 
loadings. If the depatiment receives a notice of appeal of a loading pursuant to 
section 41-1092. subsection B within fottv-five davs of the nublication of the 
loading in the Arizona administrative register, the department shall not submit 
the challenged loading to the regional adminishator until either the challenge 
to the loading is withdnwn or the director has made a final administrative 
decision pursuant to section 41-1092.08. 

E. After each final loading pursuant to subsection D of this section is adopted 
and consistent with subsection F of this section. the deuartmeut shall 
determine draft allocations among the conhibuting sources that are sufficient 
to achieve the total loading established pursuant to subsection D of this 
section. the department's proposed determination of allocations shall be 
subjectto public notice and comment. The department shall prepate written 
responses to comments received on the draft allocations. After consideration of 
public comment received, the department shall publish the allocations and a 
summary of the responses to comments in the Arizona administtative register. 
The publication shall occur at least forty-five days before submission of the 
allocations to the regional adminishator, if such submission is required by the 
rules implementing 33 United States Code section 1313(d). Publication of the 
allocations in the Arizona administrative register is an appealable agency 
action pursuant to title 41, chapter 6, article 10 that may be appealed by any 
party that submitted written comments on the draft allocations. If the 
department receives a notice of appeal of an allocation pursuant to section 
41-1092, suhsection B within forty-five days ofthe publication of the 
allocation in the Arizona administrative register, the department shall not take 
futther action on the challenged allocation, or submit it to the regional 
administratorif such submission is required by the rules implementing 33 
United States Code section 13 13(d), until either the challenge to the loading is 
withdrawn or the director has made a final administrative decision pursuant to 
section41-1092.08. 

F. The department shall make reasonable and equitable allocations among 
sources when developing total maximum daily loads. At a minimum, the 
department shall consider the following facton in making allocations: 
1. The environmental, economic and technological feasibility of achieving the 

allocation. 

2. The cost and benefit associated with achieving the allocation. 
3. Any pollutant loading reductions that are reasonably expected to be 

achieved as a result of other legally required actions or voluntary measures. 

G. For each total maximum daily load, the department shall establish a TMDL 
implementation plan that explains how the allocations and any reductions in 
existing pollutant loadings will he achieved. Any reductions in loadings from 
nonpoint sources shall be achieved voluntarily. The department shall provide 
for public notice and comment on each TMDL implementation plan. Any 
sampling or monitoring components of a TMDL implementation plan shall 
comply with section 49-232. 

H. Each TMDL implementation plan shall provide the time frame in which 
compliance with applicable surface water quality standards is expected to be 
achieved. The plan may include a phased process with interim targets for load 
reductions. Longer time frames are appropriate in situations involving 
multiple dischargers, technical, legal or economic barriers to achieving 
necessary load reductions, scientific uncertainty regarding data quality or 
modeling, significant loading from natural sources or significant loading 
resulting from discharges or activities that have already ceased. 

I. For navigable waten that are impaired due in part to historical factors that 
ate difficult to address, including contaminated sediments, the department 
shall consider those historical factors in determininn allocations for existine --
point source discharges of the pollutant or pollutants that cause the 
impairment. In developing total maximum daily loads for those navigable . -

waters, the department shall use a phased approach in which expected 
long-term loading reductions from the historical sources ate considered in 
establishine short-term allocations for the noint sources. While total maximum -
daily loads and TMDL implementation plans arebeing completed, any 
permits issued for the point sources are deemed consistent with this atticle if 
the permits require reasonable reductions in the discharges of the pollutants . 
causing the impairment and are not required to include additional reductions 
if those reductions would not significantly contribute to attainment of surface 
water quality standards. 

J. After a total maximum daily load and a TMDL implementation plan have 
been adopted for a navigable water, the department shall review the status of 
the navigable water at least once every five years to determine if compliance 
with applicable surface water quality standards has been achieved. If 
compliance with applicable surface water quality standards has not been 
achieved, the department shall evaluate whether modification of the total 
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maximum daily load or TMDL implementation plan is required. I 
49-235. Roles 
The department shall adopt any rules necessary to implement this article 

49-236. w r t  
By September 1,2005, the department shall submit a report to the governor, 
the speaker of the house of representatives and the president of the senate 
detailing progress made under this program and shall provide a copy to the 
secretary of state and the department of library, archives and public records. At 
a minimum, the report shall: 
1. Evaluate the effectiveness of the total maximum daily load program and 
identify any recommended statutory changes to make the program more 
efficient, effective and equitable. 
2. Assess the extent to which water quality problems that cannot be effectively 
addressed under the total maximum daily load program may he addressed 
under other federal or state laws. 
3. Identify the number of appeals of department decisions under this article 
sought pursuant to title 41, chapter 6, article 10 and the disposition of those 
appeals, and assess the impact of those appeals on the department's ability to 
administer the program effectively. 

49-237. Imoact of successful iudicial aooeal of Arizona De~artment of 
Environmental Oualitv decision 
If a person appeals to court and succeeds in overturning or modifying a final 
administrative decision of the director pursuant to this article in an appeal 
initiated pursuant to title 41, chapter 6, article 10, within thirty days of the 
court's decision the department shall take the steps necessary to implement the 
court's decision, unless the director's decision that is overturned or modified 
was submitted to and approved by the regional administrator, in which case 
within thirty days of the court's decision the department shall request that the 
regional administrator modify the approval to reflect the court's decision. 

P 
00 

49-238. Pro~ram termination 
The program established by this article ends on July 1,2010 pursuant to 
section 41-3102. 
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mLE 18.ENVIRONMENTAL QUALITY 

CHAPTER11. DEPARTMFNrOF ENVIRONMENTAL QUALITY 


WATER QUALITY STANDARDS 


ARTICLE6. IMPAIREDWATER IDEiWIWICATION 

R18-11-601. Definitions 
In addition to the definitions established in A.R.S. $5 49-201 and49-231, and 
A.A.C. R18-ll-101, the following terms apply to this Article: 
1. "303(d) List9'means the list of surface waters or segments required under 
section 303(d) ofthe Clean Water Act and A.R.S. Title 49, Chapter 2, Article 
2.1, for whicb TMDLs are developed and submitted to EPA for approval. 
2. "Attaining" means there is sufficient, credible, and scientifically defensible 
data to assess a surface water or segment and the surface water or segment does 
not meet the definition of impaired or not attaining. 
3. "AZPDES" means the Arizona Pollutant Elimination Discharge System. 
4. "Credible and scientifically defensible data" means data submitted, 
collected, or analyzed using: 

a. Quality assurance and quality control procedures under A.A.C. 
R18-11602; 
b. Samples or analyses representative of water quality conditions at 
the time the data were collected; 
c. Data consisting of an adequate number of samples based on the 
nature of the water in question and the parameters being analyzed; 
and 
d. Methods of sampling and analysis, including analytical, 
statistical, and modeling methods that are generally accepted and 
validated by the scientific community as appropriate for use in 
assessing the condition of the water. 

5. "Designated use" means those uses specified in 18 A.A.C. 11, Article 1 for 
each surface water or segment whether or not they are attaining. 
6. "EPA" means the U.S. Environmental Protection Agency. 
7. "Impaired water" means a Navigable water for which credible scientific 
data exists that satisfies the requirements of J49-232 and that demonstrates 
that the water should be identijiedpursuant to 33 United States Code J 
1313(d) and the regulations implementing thaf statute. ARS. $ 49-231(1). 
8. "Laboratorydetection limit" means a "Method Reporting Limit" (MRL) or 
"Reporting Limit' (RL).These analogous terms describe the laboratory 
reported value, which is the lowest concentration level included on the 
calibration c w e  from the analysis of a pollutant that can be quantified in 

t m s  of precision and accuracy. 
9. "Monitoring entity" means the Department or any person who collects 4 
physical, chemical, or biological data used for an impaired water identification m 
or a TMDL decision. 
10. "Naturally occurring condition" means the condition of a surface water or 
segment that would have occurred in the absence of pollutant loadings as a 
result of human activity. 

Ln 
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11. "Not attaining" means a surface water is assessed as impaired, but is not 
placed on the 303(d) List because: 

a. A TMDL is prepared and implemented for the surface water; 
b. An action, whicb meets the requirements of R18-11-604(D)(2)@), 
is occurring and is expected to bring the surface water to attaining 
before the next 303(d) List s'uhmission; or 
c. The impairment of the surface water is due to pollution but not a 
pollutant, for which a TMDL load allocation cannot be developed. 

12. "NPDES" means National Pollutant Discharge Elimination System. 
13. "Planning List" means a list of surface waters and segments that the 
Department will review and evaluate to determine if the surface water or 
segment is impaired and whether a TMDL is necessary. 
14. '%llutant "means dredgedspoil, solid waste, incinerator residue, 
sewage, garbage, sewage sludge, munifions, chemical wastes, biological 
materials, radioacfive materials, heat, wrecked or discarded equipmenf, rock, 
sand, cellar dirt and indusfrial, municipal, and agricultural waste discharged 
into water. 33 U.S.C. 1362(6). Characteristics of water, such as dissolved 
oxygen, pH, temperature, turbidity, and suspended sediment are considered 
pollutants if they result or may result in the non-attainment of a water quality 
standard. 
15. "Pollufion "means "the man-made or man-induced alteration afthe 
chemicol, physical, biological, and radiological integrify of water. 33 U.S.C. 
1362(19). 
16. "QAP" means a quality assurance plan detailing how environmental data 
operations are planned, implemented, and assessed for quality during the 
duration of a project. 
17. "Sampling event'' means one or more samples taken under consistent 
conditions on one or more days at a distinct station or location. 
18. "SAP" means a site specific sampling and analysis plan that describes the 
specifics of sample collection to ensure that data quality objectives are met 
and that samples collected and analyzed are representative of surface water 
conditions at the time of sampling. 
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19. "Spatially independent sample" means a sample that is collected at a 
distinct station or location. The sample is independent if the sample was 
collected: 

a. More than 200 meters apart from other samples, or 
b. Less than 200 meters apart, and collected to characterize the effect 
of an intervening mhutary, outfall or other pollution source, or 
significant hydrographic or hydrologic change. 

20. "Temporally independent sample" means a sample that is collected at the 
same station or location more than seven days apart ftom other samples. 
21. "Threatened" means that a surface water or segment is currently attaining 
its designated use, however, trend analysis, based on credible and 
scientifically defensible data, indicates that the surface water or segment is 
likely to be impaired before the next listing cycle. 
22. 'TMDL" means total maximum daily load. 
23. "TMDL decision" means a decision bv the Dcnartmenr to: 

a. Prioritize an impaired water for TMDL development, 
b. Develop a TMDL for an impaired water, or 
c. Develop a TMDL implementation plan. 

24. "Total maximum daily load" means an estimation of the total amount of a 
pollutant from all sources that may be added to a water while still allowing 
the water to achieve and maintain applicable surface water quality 
standards. Each total maximum daily loadshall include allocations for 
sources that contribute thepollutant to the water, as required by section 
303(d) of the clean water act (33 UnitedStates Code section 1313(d)) and 
regulations implementing that statute to achieve applicable surface water 
quality standards. A.RS. 5 49-231(4). 
25. "Water quality standard" means a standard composed of designated uses 
(classification of waters), the numerical and narrative criteria applied to the 
specific water uses or classification, the antidegradation policy, and 
moderating provisions, for example, mixing zones, site-specific alternative 
criteria, and exemptions, in A.A.C. Title 18, Chapter 11, Article 1. 
26. "WQARF" means the water quality assurance revolving fund established 
under A.R.S. 5 49-282. 

R18-11-602.Credible Data 
A. Data are credible and relevant to an impaired water identification or a 
TMDL decision when: 

1. Qualitv Assurance Plan. A monitoring entity, which contribute 
data for an impaired water identification or a TMDL decision, 
provides the Depathnent with a QAP that contains, at a minimum, the 
elements listed in subsections (A)(I)(a) through (A)(I)(f). The 
Depamnent may accept a QAP containing less than the required 
elements if the Department determines thatan element is not relevant 
to the samoline activitv and that its omission will not imnact the . -
quality of the results based upon the type of pollutants to he sampled, 

the type of surface water, and the purpose of the sampling. 

a An approval page that includes the date of approval and the 

signatures of the approving officials, including the project manager 

and project quality assurance manager; 

b A pmiect organization outline that identifies all key personnel. 
. - - . . 
organizations, and laboratories involved in monitoring, including the 
specific mles and responsibilities of key personnel in carrying out the 
procedures identified in the QAP and SAP, if applicable; 
c. Sampling design and monitoring data quality objectives or a SAP 
that meets the requirements of subsection (A)(2) to ensure that: 

i. Samples are spatially and temporally representative of the 
surface water, 
ii. Samples are representative of water quality conditions at 
the time of sampling, and 
iii. The monitoring is reproducible; 

d The following field sampling information to assure that samples 
meet data quality objectives: 

i. Sampling and field protocols for each parameter or 
parametric group, including the sampling methods, 
equipment and containers, sample preservation, holding 
times, and any analysis proposed for completion in the field 
or outside of a laboratory; 
ii. Field and laboratory methods approved under 
subsection(A)(5); 
iii. Handling procedures to identify samples and custody 
protocols used when samples are brought from the field to 
the laboratory for analysis; 
iv. Quality control protocols that describe the number and 
type of field quality control samples for the project that 
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includes, if appropriate for the type of sampling 
being conducted, field blanks, travel blanks, 
equipment blanks, method blanks, split samples, 
and duplicate samples; 

v. Procedures for testing, inspecting, and maintaining field 
equipment; 
vi. Field instrument calibration procedures that describe 
bow and when field sampling and analytical instruments will 
be calibrated; 
vii. Field notes and records that describe the conditions that 
requlre documentation in the field, such as weather, stream 
flow, transect information, distance from water edge, water 
and sample depth, equipment calibration measurements, 
field observations of watershed activities, and bank 
conditions. Indicate the procedures implemented for 
maintaining field notes and records and the process used for 
attaching pertinent information to monitoring results to 
assist in data interpretation; 
viii. Minimum training and any specialized training 
necessary to do the monitoring, that includes the proper use 
and calibration of field equipment used to collect data, 
sampling protocols, quality assurance/quality control 
procedures, and how training will be achieved; 

e. Laboratory analysis methods and quality assurance/quality control 
procedures that assure that samples meet data quality objectives, 
including: 

i. Analytical methods and equipment necessary for analysis 
of each parameter, including identification of approved 
laboratorv methods described in subsection (AU5). and . ,. ,. 
laboratory detection limits for each parameter; 
ii. The name of the designated laboratory, its license 
number, if licensed by the Arizona Department ofHealtb 
Services, and the name of a laboratory contact person to 
assist the Depamnent with quality assurance questions; 
iii. Oualitv controls that describe the number and tvoe of . . .. I 

laboratory equipment and facilities; 
v. A schedule for calibrating laboratory instruments, a m 
description of calibration methods, and a description of how m 
calibration records are maintained; and V)vi. Sample equipment decontamination procedures that 
outline specific methods for sample collection and a3 
preparation of equipment, identify the frequency of d 
decontamination, and describe the procedures used to verify 
dewntamination; 

f. Data review, management, and use that includes the following: 
i. A description of the data handling process from field to 

laboratory, from laboratory to data review and validation, 

and from validation to data storage and use. Include the role 

and responsibility of each person for each step of the 

process, type of database or other storage usid, and how 

laboratory and field data qualifiers are related to the 

laboratory result; 

ii. Reports that describe the intended frequency, content, 

and distribution of final analysis reports and project status 

reports; 

iii. Data review, validation, and verification that describes 

the procedure used to validate and verify data, the 

procedures used if errors are detected, and how data are 

accented. reiected. or aualified: and 
. . - . . 
iv. Reconciliation with data quality objectives that 

describes the process used to determine whether the data 

collected meets the project objectives, which may include 

discarding data, setting limits on data use, or revising data 

quality objectives. 


2. Sarnoline and snalvsis olan, 

a A monitoring entity shall dcvcloo a SAP that contains. at a 
- .  
minimum, the following elements: 

i. The experimental design of the project, the project goals 
~- . .  -

and objectives, and evaluation criteria for data results; 
ii. The background or historical perspective of the project; 

field blanks, travel blanks, equipment blanks, method stream flow, lake level, or site access may affect the project I. . 
blanks, split samples, and duplicate samples; and the consideration of these factors; 
iv. Procedures for testing, inspecting, and maintaining iv. The data quality objectives for measurement of data that I 
laboratory quality control samples for the project, including, 
if appropriate for the type of sampling being wndncted, 

iii. Identification of tareet wnditions. including a .. -

discussion of whether any weather, seasonal variations, 
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describe in quantitative and qualitative terms how 
the data meet the project objectives ofprecision, 
accuracy, completeness, comparability, and 
representativeness; 

v. The types of samples scheduled for collection; 
vi. The sampling frequency; 
vii. The sampling periods; 
viii. The sampling locations and rationale for the site 
selection, how site locations are henchmarked, including 
scaled maps indicating approximate location of sites; and 
ix. A list of the field equipment, including tolerance range 
and any other manufacturer's specifications relating to 
accuracy and precision. 

b The Department may accept a SAP containing less than the 
required elements if the Department determines that an element is not 
relevant to the sampling activity and that its omission will not impact 
the quality of the results based upon the type of pollutants to he 
samples, the type of surface water, and the purpose of the sampling. 
3. -The monitoring entity may include any of the following 
in the QAP or SAP: 
a The name, title, and role of each penon and organization involved 
in the project, identifying specific roles and responsibilities for 
canying out the procedures identified in the QAP and SAP; 
b A distribution list of each individual and organization receiving a 
copy of the approved QAP and SAP; 
c. A table of contents; 
d A health and safety plan; 
e. The inspection and acceptance requirements for supplies; 
f. The data acquisition that describes types of data not obtained 
through this monitoring activity, but used in the project; 
g. The audits and response actions that describe how field, 
laboratory, and data management activities and sampling personnel 
are evaluated to ensure data quality, including a description of how 
the project will correct any problems identified during these 
assessments; and 
h. The waste disposal methods that identify wastes generated in 
sampling and methods for disposal of those wastes. 
4. Exceotiong The Depamnent may determine that the following 
data are also credible and relevant to an impaired water identification 
or TMDL decision when data were collected, provided the conditions 

in subsections (A)(5), (AX6), and (B) aremet, and where the data were 
collected in the surface water or segment being evaluated for 
impairment: 
a The data were collected before July 12,2002 and the Department 
determines that the data yield results of comparable reliability to the 
data collected under subsections (A)(I) and (A)(2); 
b The data were collected afier July 12,2002 as part of an ongoing 
monitoring effort by a governmental agency and the Department 
determines that the data yield results of comparable reliability to the 
data collected under subsections (A)(l) and (A)(2); or 
c. The instream water quality data were or are collected under the 
terms of a NPDES or AZPDES permit or a compliance order issued by 
the Department or EPA, a consent decree signed by the Department or 
EPA, or a sampling program approved by the Department or EPA 
under WQARF or CERCLA, and the Department determines that the 
data yield results of comparable reliability to data collected under 
suhsections (A)(I) and (A)(2). 
5. Data collection. oreservation. and analytical orocedures. The 
monitoring entity shall collect, preserve, and analyze data using 
methods of sample collection, preservation, and analysis established 
under A.A.C. R9-14-610. 
6. Laboratow. The monitoring entity shall ensure that chemical and 
toxicological samples are analyzed in a state-licensed laboratory, a 
lahoratory exempted by the Arizona Department of Health Services 
for specific analyses, or a federal or academic laboratory that can 
demonstrate proper quality assurance/quality control procedures 
substantially equal to those required by the Arizona Department of 
Health Services, and shall ensure that the laboratory uses approved 
methods identified in A.A.C. R9-14-610. 

I B Documentation for data submission. The monitoring cntity shall providc 
the Department with the following ~nformation either before or with data -
submission: 

1. A copy of the QAP or SAP, or both, revisions to a previously 
submitted QAP or SAP, and any other information necessary for the 
Depamnent lo cvaluatc the data under subsection (A)(4); 
2. The aoolicablc dates of the OAP and SAP. includine anv revisions: I . . . - 0 

3. Written assurance that the methods and procedures specified in the 
QAP and SAP were followed; 
4. The name of the laboratory used for sample analyses and its 
certification number, ifthe laboratory is licensed by the Arizona 



Department of Health Services; ' 

5. The quality assurancelquality control documentation, including 
the analytical methods used by the laboratory, method number, 
detection limits, and any blank, duplicate, and spike sample 
information necessary to properly interpret the data, if different from 
that stated in the QAP or SAP; 
6. The data reporting unit of measure; 
7. Any field notes, laboratory comments, or laboratory notations 
concerning a deviation from standard procedures, quality control, or 
quality assurance that affects data reliability, data interpretation, or 
data validity; and 
8. Any other information, such as complete field notes, photographs, 
climate, or other information related to flow, field conditions, or 
documented sources of pollutants in the watershed, if requested by 
the Department for interpreting or validating data. 

C. 	 Recordkeeoipg. The monitoring entity shall maintain all records, 
including sample results, for the duration of the listing cycle. If a 
surface water or segment is added to the Planning List or to the 303(d) 
List, the Department shall coordinate with the monitoring entity to 
ensure that records are kept for the duration of the listing. 

R18-11-603.General Data Interoretation Reauiremene 
A. 	 The Depamnent shall use the following data conventions to interpret 

datafor imnaired water identifications and TMDL decisions: 
I. Data reooned below l a b o w  detection limits. 
a. When the analytical result is reported as <X, where Xis  the 
laboratory detection limit for the &alyte and the laboratory detection 
limit is less than or equal to the surface water quality standard, 
consider the result as meeting the water quality standard: 

i. Use these statistically derived values in trend analysis, 
descriptive statistics or modeling if there is sufficient data to 
support the statistical estimation of values reported as less 
than the laboratory detection limit; or 
ii. Use one-half of the value of the laboratory detection limit 
in trend analysis, descriptive statistics, or modeling, if there 
is insufficient data to suppori the statistical estimation of 
values renorted as less than the laboratorv detection limit. 

b When the samdle value is less than or equal to b e  laboratory 
detection limit but the laboratory detection limit is greater than the 
surface water quality standard, shall not use the result for impaired 

water identifications or TMDL decisions; In 
2. Identify the field eauioment soecification~used for each listing M 
cycle or TMDL developed. A field sample measurement within the V)
manufacturer's specification for accuracy meets surface water quality 
standards; a 
3. Resolve a data conflict by considering the factors identified under d 
the weight-of-evidence determination in R18-11-605(B); 
4. When multiple samples from a surface water or segment are not 
~patiallvor temoorallv indeoendent. or when lake samples are from 
multiple depths, use the following resultant value to represent the 
specific dataset: 
a The appropriate measure of central tendency for the dataset for: 

i. A pollutant listed in the surface water quality standards 18 
A.A.C. 11, Article 1, Appendix A, Table 1, except for nitrate 

or nitratelnitsite; 

ii. A chronic water quality standard for a pollutant listed in 

18 A.A.C. 11, Article 1, Appendix A, Table 2; 

iii. A surface water quality standard for a pollutant that is 

expressed as an annual or geometric mean; 

iv. The surface water quality standard for temperature or the 

single sample maximum water quality standard for 

suspended sediment concentration, nitrogen, and 

phosphorus in R18-11-109; 

v. The surface water quality standard for radiochemicals in 

RlS-ll-1os(G); w 

vi. Except for chromium, all single sample maximum water 
quality standards in R18-11-112. 

b The maximum value of the dataset for: 
i. The acute water quality standard for a pollutant listed in 

18 A.A.C. 11, Article 1, Appendix A, Table 2 and acute water 

qualii standard in Rl8-11-112; 

ii. The surface water quality standard for nitrate or 

nitratehitrite in 18 A.A.C. 11, Article 1, Appendix A, Table 
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iii. The single sample maximum water quality standard for 

bacteria in subsections R18-11-109(A); or 

iv. The 90th percentile water quality standard for nitrogen 
andphosphorusinR18-11-109mandR18-11-112. 




c. The worst case measurement of the dataset for: 
i. Surface water quality standard for dissolved oxygen under 
R18-11-109(E). For purposes of this subsection, worst case 
measurement means the minimum value for dissolved 
oxygen; 
ii. Surface water quality standard for pH under R18-11- 
109(B). For purposes of this subsection, "worst case 
measurement" means both the minimum and maximum value 
for DH. 

B. The Department shall not use the followine data for plactng a surface watcr 
or segment on the Planning List, the 303(d) List, or in making a TMDL 
decision. 

1. Any measurement outside the range of possible physical or 
chemical measurements for the pollutant or measurement equipment, 
2. Uncorrected data transcription errors or laboratory errors, and 
3. An outlier identified through statistical procedures, where further 
evaluation determines that the outlier represents a valid measure of 
water quality hut should be excluded from the dataset. 

C. The Department may emnlov fundamental statistical test% if appropriate for 
the collected data and type of surface water when evaluating a surface water or 
segment for impairment or in making a TMDL decision. The statistical tests 
include descriptive statistics, frequency distribution, analysis of variance, 
correlation analysis, regression analysis, significance testing, and time series 
analysis. 
D. The Department may emnlov modeling when evaluating a surface water or 
segment for impairment or in making a TMDL decision, if the method is 
appropriate for the type of waterbody and the quantity and quality of available 
data meet the requirements of R18-11-602. Modeling methods include: 

a Better Assessment Science Integrating Source and Nonpoint 

Sources (BASINS), 

h Fundamental statistics, including regression analysis, 

c. Hydrologic Simulation Progmm-Fortran (HSPF), 

d Spreadsheet modeling, and 

e. Hydrologic Engineering Center (HEC) programs developed by the 
Amy Corps of Engineers. 

R18-11-604.Tvnes of Surface Waters Placed on the Plnnnin~ List and 
303(d) List 
A. The Deoartment shall evaluate. at least everv five vears. Arizona's surface . , 

waters by considering all readily available data. 
1. The Department shall place a surface water or segment on: 
a The Planning List if it meets any of the criteria described in 
subsection (D),or 
h The 303(d) List if it meets the criteria for listing described in 
subsection (E). 
2. The Department shall remove a surface water or segment from the 
Planning List based on the requirements in R18-11-605(E)(l) or fmm 
the 303(d) LisI, based on the requirements in R18-11-605(E)(2). 
3. The Department may move surface waters or segments between the 
Planning List and the 303(d) List based on the criteria established in 
R18-11-604andR18-11605. 

B. When placing a surface water or segment on the Planning List or the 303(d) 
List, the Department shall list the stream reach, derived from EPA's Reach File 
System or National Hydrography Dafasef, or the entire lake, unless the data 
indicate that only a segment of the stream reacb or lake is impaired or not 
attaining its designated use, in which case, the Department shall describe only 
that segment for listing. 
C. Bxce~tions.The Department shall not place a surface water or segment on 
either the Planning List or the 303(d) List if the non-attainment of a swface 
water quality standard is due to one of the following: 

1. Pollutant loadings from naturally occurring conditions alone are 
sufficient to cause a violation of applicable water quality standards; 
2. The data were collected within a mixing zone or under a variance 
or nutrient waiver established in a NPDES or AZPDES pennit for the 
specific parameter and the result does not exceed the alternate 
discharge limitation established in the permit. The Department may 
use data collected within these areas for modeling or allocating loads 
in a TMDL decision; or 
3. An activityexemptedunderR18-11-117,R18-11-118, ora 
condition exemptedunderR18-11-119. 

D. Plannine List. 
1. The Department shall: 
a Use the Planning List to prioritize surface waters for monitoring 
and evaluation as part of the Department's watershed management 
approach; 
h Provide the Planning List to EPA; and 
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c. Evaluate each surface water and segment on the Planning List f o ~  
impairmentbased on the criteria in R18-11-605(D) to determine the 
source of the impairment. 

2. The Department shall place a surface water or segment on the 
Planning List based the criteria in R18-11-605(C). The Department 
may also include a surface water or segment on the Planning List 
when: 
a A TMDL is completed for the pollutant and approved by EPA; 
h The surface water or segment is on the 1998 303(d) List but the 
dataset used for the listing: 

i. Does not meet the credible data requirements of Rl8-l I- 
602, or 
ii. Contains insufficient samples to meet the data 
requirements under R18-l l605(D); 

c. Some monitoring data exist but there are insufficient data to 
determine whether the surface water or segment is impaired or not 
attaining, including: 

i. A numeric surface water quality standard is exceeded, but 
there are not enough samples or sampling events to fulfill 
the requirements of R18-1 l-605(D); 
ii. Evidence exists of a narrative standard violation, but the 
amount of evidence is insufftcieut, based on narrative 
implementation procedures and the requirements of R18-11- 
WDX3); 
iii. Existing monitoring data do not meet credible data 
requirements inR18-11602; or 
iv. A numeric surface water quality standard is exceeded, 
but there are not enough sample results above the laboratory 
detection limit to support statistical analysis as established 
in R18-I IM)3(A)(I). 

d The surface water or segment no longer meets the criteria for 
impairment based on a change in the applicable surface water quality 
standard or a designated use approved by EPA under section 
303(c)(I) of the Clean Water Act, but insufiicient current or original 
monitoring data exist to determine whether the surface water or 
segment will meet current surface water quality standards; 
e. Trend analysis using credible and scient~fically defensible data 
indicate that surface water quality standards may be exceeded by the 
next assessment cycle; 

IThe exceedance of surface water quality standards is due to 
~ollution.but not a vollntant: 
g. Existing data were analyzed using methods with laboratory 
detection limits above the numeric surface water quality standard but 
analytical methods with lower laboratory detection-limits are 
available; 
h. The surface water or segment is expected to attain its designated 
use by the next assessment as a result of existing or proposed 
technology-based effluent limitations or other pollution control 
requirements under local, state, or federal authority. The appropriate 
entity shall provide the Department with the following 
documentation to support placement on ihe Planning List: 

i. Verification that discharcc controls are reauired and 
enforceable; 

I -
ii. Controls are specific to the surface water or segment, and 
pollutant of concern; 
iii. Controls are in place or scheduled for implementation; 
and 
iv. There are assurances that the controls are sufficient to 
bring about attainment of water quality standards by the 
next 303(d) List submission; or 

i. The surface water or segment is threatened due to a pollutant and, 
at the time the Depamnent submits a final 303(d) List to EPA, there 
are no federal regulations implementing section 303(d) of the Clean 
Water Act that require threatened waters be included on the list. 

E 303(d) List. The Department shall: 
1. Place a surface water or segment on the 303(d) List if the 
Department determines: 
a. Based on R18-11-605@), that the surface water or segment is 
impaired due to a pollutant and that a TMDL decision is necessary; or 
b That the surface water or segment is threatened due to a pollutant 
and, at the time the Department submits a final 303(d) List to EPA, 
there are federal regulations implementing section 303(d) of the 
Clean Water Act that require threatened waters be included on the 
list. 
2. Provide public notice of the 303(d) List according to the 
requirements of A.R.S. $49-232 and submit the 303(d) List according 
to section 303(d) of the Clean Water Act. 

1 R18-11-605.Evaluating A Surface Water or Segment For Listing and 



Delisting 
A. The Deparhnent shall compile and evaluate all reasonably current, 
credible, and scientifically defensible data to determine whether a surface 
water or segment is impaired or not attaining. 
B. 

1. The Department shall consider the following concepts when 
evaluating data: 
a. Data or information collected during critical conditions may be 
considered separately from the complete dataset, when the data show 
that the surface water or segment is impaired or not attaining its 
designated use during those critical conditions, but attaining its uses 
during otherperiods. Critical conditions may include stream flow, 
seasonal periods, weather conditions, or anthropogenic activities; 
b Whether the data indicate that the impairment is due to persistent, 
seasonal, or recurring conditions. If the data do not represent 
persistent, recurring, or seasonal conditions, the Depamnent may 
place the surface water or segment on the Planning List; 
c. Higher quality data over lower quality data when making a listing 
decision. Data quality is established by the reliability, precision, 
accuracy, and representativeness of the data, based on factors 
identified in R18-11-602(A) and (B), including monitoring methods, 
analytical methods, quality control procedures, and the documented 
field and laboratory quality control information submitted with the 
data. The Deparhnent shall consider the following factors when 
determining higher quality data: 

i. The age of the measurements. Newer measurements are 
weighted heavier than older measurements, unless the older 
measurements are more representative of critical flow 
conditions; 
ii. Whether the data provide a direct measure of an impact 
on a designated use. Direct measurements are weighted 
heavier than measurements of an indicator or surrogate 
parameter; or 
iii. The amount or frequency of the measurements. More 
frequent data collection are weighted heavier than nominal 
datasets. 

2. The Department shall evaluate the following factors to determine 
if the water quality evidence supports a finding that the surface water 
or segment is impaired or not attaining: 
a An exceedance of a numeric surface water quality standard based 

on the criteria in subsections (CXI), (CXZ), @)(I), and @XZ); 
b An exceedance of a narrative surface water quality standard based 
on the criteria in subsections (C)(3) and @)(3); 
c. Additional information that determines whether a water quality 
standard is exceeded due to a pollutant, suspected pollutant, or 
naturally occurring condition: 

i. Soil type, geology, hydrology, flow regime, biological 
community, geomorphology, climate, natural process, and 
anthropogenic influence in the watershed; 
ii. The characteristics of the pollutant, such as its solubility 
in water, bioaccumulation potential, sediment sorption 
potential, or degradation characteristics, to assist in 
determining which data more accurately indicate the 
pollutant's presence and potential for causing impairment; 
and 
iii. Available evidence of direct or toxic impacts on aquatic 
life, wildlife, or human health, such as fish kills and beach 
closures, where there is sufficient evidence that these impacts 
occurred due to water quality conditions in the surface water. 

d Other available water quality information, such as NPDES or 
AZPDES water quality discharge data, as applicable. 
e. If the Department determines that a surface water or segment does 
not merit listing under numeric water quality standards based on 
criteria in subsections (C)(I), (C)(2), (D)(I), or @)(2) for a pollutant, 
but there is evidence of a narrative standard exceedance in that 
surface water or segment under subsection (D)(3) as a result of the 
presence of the same pollutant, the Department shall list the surface 
water or segment as impaired only when the evidence indicates that 
the numeric water quality standard is insuffkcient to protect the 
designated use of the surface water or segment and the Depamnent 
justifies the listing based on any of the following: 

i. The narrative standard data provide a more direct 
indication of impairment as supported by professionally 
prepared and peer-reviewed publications; 
ii. Sufficient evidence of impairment exists due to 
synergistic effects of pollutant combinations or site-specific 
environmental factors; or 
iii. The pollutant is bioaccumulative, relatively insoluble in 
water, or has other characteristics that indicate it is occurring 
in the specific surface water or segment at levels below the 
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laboratory detectionlimits,but at levelssufficient 
to result in an impairment. 

3. The Department may consider a single line of water quality 
evidence when the evidence is sufficient to demonshate that the 
surface water or segment is impaired or not attaining. 

C. Plannine List. 
1. When evaluating a surface water or segment for placement on the 
Planning List. 
a. Consider at least ten spatially or temporally independent samples 
collected over three or more temporally independent sampling 
events; and 
h Determinenumeric water quality standardsexceedances. The 
Department shall: 

i. Place a surfacewater or segment on the Planning List 
followingsubsection (B), if the number of exceedances of a 
surfacewater quality standard is greater than or equal to the 
number listed in Table 1, which provides the number of 
exceedancesthat indicate a minimum of a 10percent 
exceedance frequency with a minimum of a 80percent 
confidencelevel using a binomial distribution for a given 
sample size; or 
ii. For sampledatasets exceeding those shown inTable 1, 
calculate the number of exceedances using the following 
equation: (X-r n . p )  where n =number of sarnples;~= 

exceedanceprobability of 0 . 1 ; ~=smallest number of 
exceedancesrequired for listing with "n" samples; and 
confidence level. 80 percent. 

2. When there are less than ten samples, the Department shall place a 
surfacewater or segment on the PlanningList following subsection 
(B),if three or more temporally independent samples exceed the 
followingsurfacewater quality standards: 
a. The surface water quality standard for a pollutant listed in 18 
A.A.C. 11,Article 1, Appendix A, Table I, except for nitrate or 
nitratelnitrite; 
h The surface water quality standardfor temperature or the single 
samplemaximum water quality standard for suspended sediment 
concentration,nitrogen, and phosphorus in R18-11-109; 
c. The surfacewater quality standard for radiochemicals in R18-11-
1WG); 
d The surfacewater quality standardfor dissolved oxygen under 

R18-11-109@); 
e. The surface water quality standard for pH under RI8-II-109(B); or 01 
f. The followingsurface water quality standards in R18-11-112: 

i. Single sample maximum standards for nitrogen and 
C') 

phosphorus, 
In 

ii. All metals except chromium, or 0) 
iii. Turbidity. 

3. The Department shall place a surfacewater or segment on the 
4 

PlanningList if information in subsections(B)(Z)(c), (B)(2)(d), and 
(B)(2)(e) indicates that a narrative water quality standardviolation 
exists. but no narrative imolementationorocedurereauired under 
A.RS. 5 49-232(F) exists ;o support useAofthe infoiation for listing. 

D. 303(d) List. 
1. When evaluatinga surfacewater or segment for placement on the 
303(d) List. 
a.Considerat least 20 spatially or temporally independent samples 
collected over three or more temporally independent sampling 
events; and 
h Determine numeric water quality standards exceedances. The 
Department shall: 

i. Place a surface water or segment on the 303(d) List, 
following subsection (B), if the number of exceedances of a 
surface water quality standard is greater than or equal to the 
number listed in Table 2. which nrovides the number of 
exceedances that indicate a minimum of a 10percent 
exceedance frequency with a minimum of a 90 percent 
confidencelevel using a binomial distribution, for a given 
samplesize; or 
ii. For sampledatasets exceeding those shown in Table 2, 
calculate the number of exceedances using the following 
equation: (X-r n .  p)  where n = number of samples;p = 
exceedance probability of 0.1; x = smallest number of 
exceedances required for listing with "n" samples; and 
confidencelevel 90 percent. 

2. The Department shall place a surfacewater or segment on the 
303(d) List, following subsection (B) without the required number of 
samples or numeric water quality standardexceedances under 
subsection (DHI), if either the following conditions occur: 

1 a.More than one temporallyindependent sample in any consecutive 



three-year period exceeds the surface water quality standard 
in: 
i. The acute water quality standard for a pollutant listed in 
18 A.A.C. 11, Article 1, Appendix A, Table 2 and the acute 
water quality standards in R18-11-112; 
ii. The surface water quality standard for nibate or 
nmmtdnitrite in 18 A.A.C. 11, Article 1, Appendix A, Table 
I ;or 
iii. The single sample maximum water quality standard for 
bacteria in subsections R18-11-109(A). 

b More than one exceedance of an annual mean, 90th percentile, 
aquatic and wildlife chronic water quality standard, or a bacteria 30- 
day geometric mean water quality standard occurs, as specified in 
R18-11-109, R18-11-11O,R18-11-112,or 18A.A.C. ll,Article 1, 
Appendix A, Table 2. 
3. Narrative water quality standards exceedances. The Department 
shall place a surface water or segment on the Planning List if the 
listing requirements are met under A.R.S. 5 49-232(F). 

E. Removine a surface water. seement. or ~ollutant from the Plannine List or 
the 303(d) List. 

1. Plannine List The Department shall remove a surface water, 
segment, or pollutant from the Planning List when: 
a. Monitoring activities indicate that: 

i. There is sufficient credible data to determine that the 
surface water or segment is impaired under subsection (D), in 
which case the Department shall place the surface water or 
segment on the 303(d) List. This includes surface waters with 
an EPA approved TMDL when the Department determines 
that the TMDL strategy is insufficient for the surface water or 
segment to attain water quality standards; or 
ii. There is sufficient credible data to determine that the 
surface water or segment is attaining all designated uses and 
standards. 

b All pollutants for the surface water or segment are delisted. 

2. X)3(d\ List The Department shall: 

a Remove a pollutant from a surface water or segment from the 

303(d) List based on one or more ofthe following criteria: 


i. The Department developed, and EPA approved, a TMDL 
for the pollutant; 
ii. The data used for previously listing the surface water or 

segment under RI 8-1 1-605(D) is su-ded by more recent 
credible and scientifically defensible data meeting the 
requirements of R18-11-602, showing that the surface water 
or segment meets the applicable numeric or narrative surface 
water quality standard. When evaluating data to remove a 
pollutant from the 303(d) L i q  the monitoring entity shall 
collect the more recent data under similar hydrologic or 
climatic conditions as occurred when the samples were taken 
that indicated impairment, if those wnditions still exist; 
iii. The surface water or segment no longer meets the criteria 
for impairment based on a change in the applicable surface 
water quality standard or a designated use approved by EPA 
under section 303(c)(l) of the Clean Water Act; 
iv. The surface water or segment no longer meets the criteria 
for impairment for the specific nanative water quality 
standard based on a change in narrative water quality 
standard implementation procedures; 
v. A re-evaluation of the data indicate that the surface water 
or segment does not meet the criteria for impairment because 
of a deficiency in the original analysis; or 
vi. Pollutant loadings from naturally occurring conditions 
alone are sufficient to cause a violation of applicable water 
quality standards; 

b Remove a surface water, segment, or pollutant from the 303(d) 
List, based on criteria that are no more stringent than the listing 
criteria under subsection (D); 
c. Remove a surface water or segment from the 303(d) List if all 
pollutants for the surface water or segment are removed from the list; 
d Remove a surfaee water, segment, or pollutant, from the 303(d) 
List and place it on the Planning List, iE 

i. The surface water, segment or pollutant was on the 1998 
303(d) List and the dataset used in the original listing does 
not meet the credible data requirements under R18-11602, 
or contains insufiicient samples to meet the data 
requirements under subsection (D); or 
ii. The monitoring data indicate that the im~ainnent is due-
to pollution, but not a pollutant. 
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Rl8-11-606. m D L  Prioritv Criteria for 303(d) Listed Surface Waters or 
Seements 
A. In addition to the factors specified in A.R.S. 5 49-233(C), the Department 
shall consider the following when prioritizing an impaired water for 
development of TMDLs: 

1. A change in a water quality standard; 
2. The date the surface water or segment was added to the 303(d) 
List; 
3. The presence in a surface water or segment of species listed as 
threatened or endangered under section 4 of the Endangered Species 
Act; 
4. The complexity of the TMDL; 
5. State, federal, and tribal policies and priorities; and 
6. The efficiencies of coordinating TMDL development with the 

Department's surface water monitoring program, the watershed 

monitoring rotation, or with remedial programs. 


B. 	 The Department shall prioritize an impaired surface water or segment 
for TMDL development based on the factors specified in A.R.S. 5 49-
233(C) and subsection (A) as follows: 
I. Consider an impaired surface water or segment a high oriority if 
e The listed pollutant poses a substantial threat to the health and 
safety of humans, aquatic life, or wildlife based on: 

i. The number and type of designated uses impaired; 
ii. The type and extent of risk from the impairment to human 
health, aquatic life, or wildlife; 
iii. The pollutant causing the impairment, or 
iv. The severity, magnitude, and duration the surface water 
quality standard was exceeded; 

h A new or modified individual NPDES or AZPDES permit is sought 
for a new or modified discharge to the impaired water, 
c. The listed surface water or segment islisted asa unique water in 
A.A.C. R18-11-112 or is part of an area classified as a "wilderness 
ma,"''wild and s m i c  river," or other federal or state special 
protection of the water resource; 
d The listed surface water or segment contains a species listed as 
threatened or endangered under the federal Endangered Species Act 
and the presence of the pollutant in the surface water or segment is 
likely ~jcopardize the lined species; 
e. A delav in conducting the TMDL could ieovardizc the - . -
Department's ability to gather sufficient credible data necessary to 
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develop the TMDL; 
f. There is significant public interest and support for the development d 
of a TMDL; dc 
g. The surface water or segment has important recreational and 
economic significance to the public; or 
h. The pollutant is listed for eight yean or more. 

V) 
0) 

2. Consider an impaired surface water or segment a medium ~riority d 
if: 
a The surface water or segment fails to meet more than one 
designated use; 
h The pollutant exceeds more than one surface water quality 
standard; 
c. A surface water quality standard exceedance is correlated to 
seasonal conditions caused by natural events, such as storms, weather 
patterns, or lake turnover; 
d It will take more than two years for proposed actions in the 
watershed to result in the surface water attaining applicable water 
quality standards; 
e. The type of pollutant and other factors relating to the surface water 
or segment make the TMDL complex; or 
I. The administrative needs of the Department, including TMDL 
schedule commitments with EPA, permitting requirements, or basin 
priorities that require completion of the TMDL. 
3.  Consider an iLpaired &ace water or segment a low n r io r i~  if 
a The Department has formally submitted a proposal to deiist the 
surface water, segment ,orpollutant to EPA based on RI8-I I- 
605(EXZ). If the Depamnent makes tbe submission outside the listing 
process cycle, the change in priority ranking will not be effective 
until EPA approves the submittal; 
h The Department has modified, or formally proposed for 
modification, the designated use or applicable surface water quality 
standard, resulting in an impaired water no longer being impaired, but 
the modification has not been approved by EPA; 
c. The surface water or segment is exoected to attain surface water -
quality standards due to any of the following: 

i. Recently instituted tteaunent levels or best management 
practices in the drainage area, 
ii. Discharges or activities related to the impairment have 
ceased, or 
iii. Actions have been taken and controls are in place or 



scheduled for implementation that will likely to 
bring the surface water hack into compliance; 

d The surface water or segment is ephemeral or intermittent. The 
Department shall re-prioritize the surface water or segment if the 
presence of the pollutant in the listed water poses a threat to the 
health and safety of humans, aquatic life, or wildlife using the water, 
or the pollutant is contributing to the impairment of a downstream 
perennial surface water or segment 
e. The pollutant poses a low ecological and human health risk; 
t Insufficient data exist to determine the source of the pollutant load; 
g. The uncertainty of timely coordination with national and 
international entities concerning international waters; 
h. Naturally occurring conditions are a major contributor to the 
impairment; and 

i. No documentation or effective analytical tools exist to 
develop aTMDL for the surface water or segment with 
reasonable accuracy. 

C. The Department will tareet surface wateq with high priority factors in 
subsections (B)(l)(a) through (B)(l)(d) for initiation of TMDLs within two I 
years following EPA approval of the 303(d) List. 
D. The Department may shiftorioriw ranking of a surface water or segment for 
any of the following reasons: 

1. A change in federal, state, or tribal policies or priorities that affect 
resources to complete a TMDL; 
2. Resource efficiencies for coordinating TMDL development with 
other monitoring activities, including the Department's ambient 
monitoring program that monitors watersheds on a 5-year rotational 
basis; 
3. Resource efficiencies for coordinating TMDL development with 
Department remedial or compliance programs; 
4. New information is obtained that will revise whether the surface 
water or segment is a high priority based on factors in subsection (B); 
and 
5. Reduction or increase in staff or budget involved in the TMDL 

P development. 
a, E. The Department may complete a TMDL initiated before July 12,2002 for a 

V1 surface water or segment that was listed as impaired on the 1998 303(d) List 
but does not qualify for listing under the criteria in R18-11-605, if: 

I& 1. The TMDL investigation establishes that the water quality 
h) standard is not being met and the allocation of loads is expected to 

bring the surface water into compliance with standards, 
2. The Department estimates that more than 50 percent of the wst of 
completing the TMDL bas been spent, 
3. There is community involvement and interest in wmpleting the 
TMDL, or 
4. The TMDL is included within an EPA-approved state workplan 
initiated before July 12,2002. 



Table 1. [PlanningList] Minimum Number of Samples Exceeding the Numeric Standard 

larger lhan 500 samples. 
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Table 2. [Impaired Waters] Mioimum Number of Samples Exceedimg the Numeric Standard 

Exceeding Standard Exceeding Standard 
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