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Introduction

This document contains the Texas Natural Resource Conservation Commission’s (TNRCC’s)
submission of its 1998 Clean Water Act Section 303(d) List of Texas water bodies that do not meet
or are not expected to meet applicable water quality standards. This document fulfills the
requirements of the federal Clean Water Act, Section 303(d) and 40 Code of Regulations (CFR),
Section 130.7, as well as applicable EPA guidance. This submission addresses all comments
received from EPA Region 6 and the public regarding draft versions of the List.

As required by 40 CFR §130.7(b)(6), this document includes:

e Section I: State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for
Development of Total Maximum Daily Loads. This section includes the state’s list of
impaired and threatened water bodies and its draft schedule for development of total
maximum daily loads (TMDLs).

e Section II: Methodology for Establishing Surface Water Quality Priorities for Texas
River Basins. This section describes the methodology used to develop the list and
describes what was considered as “existing and readily available data and information”
in developing the list.

e Section Ill: Guidance for Assigning Priority for TMDL Development. This section
explains the TNRCC’s methodology for determining priority ranking of water bodies
on the 1998 303(d) List.

e Section 1V: Guidance for Screening and Assessing Texas Surface and Finished Water
Quality Data. This section describes the data used to compile the 1998 Clean Water Act
Section 305(b) Water Quality Inventory and the 1998 303(d) List. Also described are the
screening and assessment methodologies used in evaluating the data.

e Section V: Water Bodies and Constituents Considered But Not Listed and Water Bodies
Removed from the List. This section describes the relevant water bodies and
constituents considered and the reasons for not listing them. This section also identifies
1996-listed water bodies removed from the 1998 303(d) List, with the rationale for de-
listing.

e Section VI: Response to Public Comment on the State of Texas 1998 Clean Water Act
Section 303(d) List. This section summarizes the comments received on the published
drafts of the 1998 303(d) List, with TNRCC'’s responses, including a description of
actions taken, where appropriate.

The TNRCC appreciates the participation of the public in the preparation of the 1998 303(d)

List; many valuable suggestions were received at public meetings and in written comments. The
TNRCC hopes to improve opportunities for public participation in subsequent listing cycles.

Vii
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1998 Clean Water Act
Section 303(d) List and
Schedule for Development of
Total Maximum Daily Loads



State of Texas 1998 Clean Water Act Section 303(R ) List (06/26/98

Note:

The 1996 State of Texas Water Quality Inventory [Clean Water Act 8305(b)

eport] and the 1998 State of Texas Water Qadityatevibe primary

sources of data used to compile the 1998 List if Impaired and Threatened Water Bodies (Clean Water Act 8303(d) List)tieop@&Safnd 1998 Water
Quiality Inventories may be requested by contacting Louanne Jones, Water Quality Division, Texas Natural Resource CormsamesionCMC150,
P.O. Box 13087, Austin, Texas 78711-3087, call (512) 239-2310, or e-mail lojones@tnrcc.state.tx.us

Legend for codes used in columns (3, 4, and 5):

Overall Priority (3) :

Basin Group (4):

Group A -
Group B -
Group C -
Group D -
Group E -

Source (5 and 6):

Segment Summary (7):

Where there are multiple parameters, the highest priority will be shown in this column.
Impaired watersH = high; M = medium; L = low; U = a total maximum daily load (TMDL) analysis is underway or scheduled for
development. Where TMDLs underway do not address all listed parameters, the overall priority will show the highest gierity sin
parameter not addressed by the TMDL, but will also show a “U” to indicate that one or more constituents of concern adedssed ad
through a TMDL.
Threatened watersE-h = threatened-high; T-m, threatened-medium.

Letter code (A - E) indicates which group of river basins the segment is associated with in the TNRCG@Grbaginyule.

Canadian River, Red River, Sulphur River, Cypress Creek, Sabine River, Sabine Pass, Neches River

Trinity River

San Jacinto River, Neches-Trinity Coastal, Trinity-San Jacinto Coastal, San Jacinto-Brazos Coastal, Bays and Estuaries

Brazos River, Brazos-Colorado Coastal, Lavaca River, Colorado River, Bays and Estuaries

Guadalupe River, San Antonio River, Rio Grande, Nueces River, San Antonio-Nueces Coastal, Colorado-Lavaca Coastal, Lavaca-Guadalupe
Coastal, Nueces-Rio Grande Coastal, Bays and Estuaries, Gulf of Mexico

A checkmark indicates whether the source of the impairment is point or nonpoint. This includes unkngaeteatielgoint or nonpoint
sources. An asterisk indicates the source is tidal mixing of salt water.

The priority level for each pollutant parameter is shown in parentheses, as in the overall priority column (H=High, M= Medium, etc.).
Following the priority level will be the designation “NS” for water bodies that are not supporting their uses as desitrafbekias Surface
Water Quality Standards, or the designation “PS” for water bodies that are partially supporting their designated useshédiewitted
for nonattainment or partial attainment of numeric or narrative criteria, the designation “CN” or “CP” will follow the paiokityg.
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0103 | Canadian River Above L AV Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign (L/NS).
Lake Meredith

0205 Red River Below Pease L AV |/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatign in the
River area near Burkburnett (L/NS).

0207 | Lower Prairie Dog Town L Al V Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign in the
Fork Red River upstream portion of the segment (L/NS).

0211  Little Wichita River M AV Dissolved oxygen levels are sometimes lower than the standard established to assure optimum habpitat

conditions for aquatic life (M/NS).
Section 1, Page 1 of 21
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Average chloride, sulfate, and total dissolved solids levels in water exceed segment criteria to protg
aquatic life, water supply, and other water quality uses (L/CN).

pCt

0228 Mackenzie Reservoir L

\

The average level of total dissolved solids in water exceeds the criterion to protect aquatic life, water

supply, and other water quality uses (L/CN).

0229 Upper Prairie Dog Town L
Fork Red River

Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum

habitat conditions for aquatic life in the upper part of the segment (L/NS). Average levels of sulfats
the criterion to protect aquatic life, water supply, and other water quality uses (L/CN). A draft waste
evaluation for dissolved oxygen has been completed.

e exceed
load

0302 Wright Patman Lake M

Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum

habitat conditions for aquatic life near the dam and in the upper end of the reservoir around State |
8 (M/NS).

Highway

0303 | Sulphur/South Sulphur M
River

In the lower portion of the segment, dissolved oxygen concentrations are occasionally lower than th
standard established to assure optimum habitat conditions for aquatic life (L/PS), and dissolved all
concentrations in water are occasionally higher than the criterion established to protect aquatic life
In the upper portion of the segment, dissolved cadmium concentrations in water are sometimes hig
the aquatic life criterion (M/NS).

e
minum
(M/PS).
her than

0303-A Big Creek Lake T-m

All water quality measurements currently support use as a public water supply; however, atrazine
concentrations in finished drinking water indicate contamination of source water and represent a th
future use (T-m).

reat to

0401 Caddo Lake M

A restricted consumption advisory for the general population, children, and women of child bearing
issued by the Texas Department of Health in November of 1995 for Caddo Lake due to elevated l¢
mercury in fish tissue (M/NS). Largemouth bass and the freshwater drum are the affected species.
periodic exceedances of the criterion for pH established to protect aquatic life and other water qua
(L/CN). Water temperature values occasionally exceed the criterion to protect aquatic life and othe
quality uses (L/CN). High temperatures are believed to be due to natural conditions, since there ar¢
permitted discharges to the lake. In the middle portion of the lake, dissolved zinc concentrations in

age was
vels of
There are
ity uses

- water

P NO
water

sometimes exceed the criterion established to protect aquatic life (M/NS). In the upper end of the Iake, a

water sample collected in 1986 indicated that dissolved mercury has occasionally exceeded the cri
established to protect aquatic life (L/PS).

terion

0402 Big Cypress Creek Below M
Lake O’ the Pines

A restricted consumption advisory for the general population, children, and women of child bearing
issued by the Texas Department of Health in November of 1995 for Caddo Lake due to elevated

age was
evels of

mercury in fish tissue (M/NS). Largemouth bass and the freshwater drum are the affected species.

Section 1, Page 2 of 21
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SUTIERNEIEY Yo

dnoi uiseq

frewwins
uswbas

Hoquny uswbes

o
w

ZoaweN uawbas

Lake O’ the Pines

C
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Concentrations of dissolved zinc in water occasionally exceed the criterion established to protect gquatic

life in approximately % of the reservoir extending upstream from the dam (U/PS). A TMDL project i$

scheduled to begin in FY 1998.

0404 Big Cypress Creek Below H/U A

Lake Bob Sandlin

A restricted consumption advisory for the general population and a no consumption advisory for ch

Idren

younger than seven and women of childbearing age were issued by the Texas Department of Health in May

1992 for Welsh Reservoir in Titus County. The advisory was issued due to elevated levels of selen
fish tissue. All fish species tested have shown elevated selenium levels (H/NS). A July 1996 Texas
and Wildlife Department survey attributed absence of mussels and clams from Big Cypress Creek

um in
Parks
o effects

of discharge associated with the chicken-packing industry. Historical data from the Clean Rivers Program

suggest that depressed dissolved oxygen levels are not unusual, although data processed for this
not reveal such problems. Low dissolved oxygen levels, possibly related to wastewater discharges
an intermittent but chronic problem in local waters and are of concern to regional interests (U/PS).
TMDL project is scheduled to begin in FY 1998.

0406

Black Bayou

isting did
may be
A

Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum

habitat conditions for aquatic life (L/INS).

0409

Little Cypress Bayou
(Creek)

Concentrations of dissolved cadmium and lead in water sometimes exceed the criteria established
aquatic life in the lower 25 miles of the segment (M/NS).

0503

Sabine River Below
Toledo Bend Reservoir

In the lower 25 miles of the segment, bacteria levels sometimes exceed the criterion established toj
the safety of contact recreation (L/NS). In the lower 25 miles of the segment, concentrations of di
lead in water sometimes exceed the criterion established to protect aquatic life (M/NS).

to protect

assure
ssolved

0504

Toledo Bend Reservoir

Due to mercury in fish tissue, the Texas Department of Health issued restricted consumption advis
November 1995 for the general population, children, and women of child bearing age (M/NS).

Dries in

0505

Sabine River Above
Toledo Bend Reservoir

A restricted consumption advisory for the general population and a no consumption advisory for ch

younger than seven and women of child-bearing age were issued by the Texas Department of H¢
1992 for Martin Creek Reservoir in Rusk County and for Brandy Branch Reservoir in Harrison Cou
advisory was issued due to elevated levels of selenium in fish tissue which have been detected in g

Idren

balth in May
nty. The

Il species

tested (M/NS). In the lower 25 miles of the segment, concentrations of dissolved lead in water sonetimes

exceed the criterion established to protect aquatic life (M/NS).

0507

Lake Tawakoni

All water quality measurements currently support use as a public water supply; however, atrazine
concentrations in finished drinking water indicate contamination of source water and represent a th

reat to

future use (T-m).

Section 1, Page 3 of 21
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Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum

habitat conditions for aquatic life (L/NS), and bacterial levels sometimes exceed the criterion estab
assure the safety of contact recreation (L/NS).

0513

Big Cow Creek

ished to

Concentrations of dissolved aluminum in water occasionally exceed the criterion established to proect

aquatic life in the lower 25 miles of the segment (M/PS).

0603

B.A. Steinhagen
Reservoir

Due to mercury in fish tissue, the Texas Department of Health issued restricted consumption advisgries in

November 1995 for the general population, children, and women of child bearing age (M/NS).

0606

Neches River Above
Lake Palestine

Zinc levels in water exceed the chronic criterion established to protect aquatic life use (M/NS). Disq

olved

oxygen concentrations were occasionally below the standard established to assure optimum habitat quality

for aquatic life (L/PS). Dissolved oxygen levels in the segment are typically depressed during low fi
periods in the summer months and are partially attributable to sluggish flow conditions. Implementg
advanced wastewater treatment at the City of Tyler's facilities has contributed to improved water qu
conditions in the segment. Total dissolved solids criterion to protect aquatic life, water supply, and
water quality uses are not supported (M/CN).

0610

Sam Rayburn Reservoir

Due to mercury in fish tissue, the Texas Department of Health issued restricted consumption advis
November 1995 for the general population, children, and women of child bearing age (M/NS). A pr
address mercury is underway. In the upper portion of the reservoir, dissolved oxygen concentratior
sometimes lower than the standard established to assure optimum habitat conditions for aquatic lif
and bacteria levels sometimes exceed the criterion established to assure the safety of contact recr
(M/NS).

DW
tion of
ality
bther

Dries in
Dject to

s are

b (M/NS),
pation

0701

Taylor Bayou Above
Tidal

Dissolved oxygen concentrations are occasionally lower than the standard established to assure o
habitat conditions for aquatic life in the lower 25 miles of the segment (L/PS).

Dtimum

0702-A

Alligator Bayou

The water body does not support the designated intermediate aquatic life use as a result of signific
in ambient toxicity tests (L/NS). The water body does not meet the segment criterion for sulfates to

ant effects
protect

aquatic life, water supply, and other water quality uses (L/CN). Alligator Bayou is effectively isolatedl from

tidal influence by a hurricane barrier. Criteria for segment 0701, Taylor Bayou Above Tidal, were ug
screening criteria for this water body.

ed as

0704

Hillebrandt Bayou

Dissolved oxygen concentrations are occasionally lower than the standard established to assure o
habitat conditions for aquatic life (L/PS). Measured pH values exceed the segment criterion to prot
aquatic life and other water quality uses (L/CN).

Dtimum
bt

0802

Trinity River Below Lake
Livingston

L

B

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatid

nin the

lower 25 miles of the segment (L/NS).

Section 1,

Page 4 of 21
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0803 | Lake Livingston M B v |/ |Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum
habitat conditions for aquatic life (M/NS). Measured pH values in water are sometimes higher than|the
segment criterion to protect aquatic life and other water quality uses (L/CN).

0804 | Trinity River Above Lake M B v | v Mean dissolved cadmium and lead concentrations in water exceed the criteria established to proteft aquatic

Livingston life from chronic exposure, through a 25-mile portion centering on State Highway 7 (M/NS). Bacterja levels
sometimes exceed the criterion established to assure the safety of contact recreation in the upper 25 miles of
the segment (L/NS).

0805 Upper Trinity River M B ¢ | v/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatign (L/NS).
The fish consumption use is not supporteduglothe upper 19 miles, based on an aquatic life closure]
issued by the Texas Department of Health in 1990 due to elevated levels of chlordane in fish tissug (M/NS).

0806 West Fork Trinity River M B| v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign through

Below Lake Worth a 17-mile portion extending from 5 miles upstream to 12 miles downstream of Beach Street (L/NS). The
fish consumption use is not supported tlgio the lower 22 miles, based on an aquatic life closure issued by
the Texas Department of Health in 1990 due to elevated levels of chlordane in fish tissue (M/NS).

0806-A Fosdic Lake M Bl vV The fish consumption use is not supportedugtothe entire reservoir, based on an aquatic life closurg
issued by the Texas Department of Health in 1995 due to elevated levels of chlordane, dieldrin, DQE, and
PCBs in fish tissue (M/NS). Dieldrin has not been banned for use, as have the other contaminants found in
fish tissue for this water body. Althgh the levels of dieldrin alone are not enough to result in an advisory,
dieldrin levels in fish tissue contribute to the overall health risk for consumers (M/NS). This water bpdy was
listed in 1996 in the description of segment 0806.

0806-B Echo Lake M Bl v The fish consumption use is not supportedubtothe entire reservoir, based on an aquatic life closurg
issued by the Texas Department of Health in 1995 due to elevated levels of PCBs in fish tissue (MNS).
This water body was listed in 1996 in the description of segment 0806.

0810 West Fork Trinity River L B v | / Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatign through

Below Bridgeport the lower 25 miles (L/NS).

Reservoir

0812 West Fork Trinity River M B ¢ | v Through the lower 25 miles, dissolved oxygen concentrations are sometimes lower than the standgrd

Above Bridgeport established to ensure optimum habitat conditions for aquatic life (M/NS). In the same portion, avefage

Reservoir chloride and total dissolved solids concentrations exceed segment criteria to protect aquatic life, water
supply, and other water quality uses (L/CN).

0814 Chambers Creek L B v | v/ Inthe portion of the segment upstream of the confluence with Cummins Creek, dissolved oxygen
concentrations are occasionally lower than the standard established to ensure optimum habitat corditions for
aquatic life (L/PS).

Section 1, Page b of 21
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0815 Bardwell Reservoir T-h B| vV All water quality measurements currently support use as a public water supply; however, atrazine
concentrations in finished drinking water indicate contamination of source water and represent a thfeat to
future use (T-h).
0816 Lake Waxahachie T-m B v/ All water quality measurements currently support use as a public water supply; however, atrazine
concentrations in finished drinking water indicate contamination of source water and represent a thfeat to
future use (T-m).
0819 East Fork Trinity River L Bl v v Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatign through
the lower 14 miles (L/NS).
0821 Lake Lavon T-m B| V/ All water quality measurements currently support use as a public water supply; however, atrazine
concentrations in finished drinking water indicate contamination of source water and represent a thfeat to
future use (T-m).
0822 | Elm Fork Trinity River M B v v |Through the upper 15 miles, dissolved oxygen concentrations are occasionally lower than the stanflard
Below Lewisville Lake established to assure optimum habitat conditions for aquatic life (M/PS). The average lead conicentration
water exceeds the human health criterion for freshwater fish (M/NS). This criterion was established|to
protect consumers from bioaccumulation of toxicants in fish tissue. Risk of exposure to lead from figsh
consumption has not been assessed. The mean dissolved lead concentration in water exceeds thg criterion
established to protect aquatic life from chronic exposure (M/NS).
0824 | Elm Fork Trinity River M BV In the lower 8 miles of the segment, mean dissolved cadmium and lead concentrations exceed the [criteria
Above Ray Roberts Lake established to protect aquatic life from chronic exposure (M/NS).
0829 Clear Fork Trinity River M B v The fish consumption use is not supporteduptothe lower mile, based on an aquatic life closure issued by
Below Benbrook Lake the Texas Department of Health in 1990 due to elevated levels of chlordane in fish tissue (M/NS)
0829-A Lake Como M BV The fish consumption use is not supporteduptothe entire reservoir, based on an aquatic life closurg
issued by the Texas Department of Health in 1995 due to elevated levels of chlordane, dieldrin, DQQE, and
PCBs in fish tissue (M/NS). Although the levels of dieldrin alone are not enough to result in an advisory,
dieldrin levels in fish tissue contribute to the overall health risk for consumers (M/NS). This water bpdy was
listed in 1996 in the description of segment 0829.
0831 Clear Fork Trinity River M B v | v |Inthe lower 3.3 miles of the segment, the mean dissolved lead concentration in water exceeds the|criterion
Below Lake Weatherford established to protect aquatic life from chronic exposure (M/NS). Dissolved oxygen concentratiors are
occasionally lower than the standard established to assure optimum habitat conditions for aquatic life in the
upper 15.7 miles of the segment (L/PS).
0833 Clear Fork Trinity River| L B v Dissolved oxygen concentrations are occasionally lower than the standard established to assure optimum
Above Lake Weatherford habitat conditions for aquatic life (L/PS).
Section 1, Page 6 of 21



State of Texas 1998 Clean Water Act Section 303(d) List (06/26/98)

weN uswbas

SUTIERNEIEY Yo

92IN0S UI0d

frewwins
uswbas

SaquinN uswbas

36 Ricﬁland-Chambers
Reservoir

3 dnoi uiseq

o
w

<82.1n0S juioduoN

All water quality measurements currently support use as a public water supply; however, atrazine

concentrations in finished drinking water indicate contamination of source water and represent a threat to

future use (T-m).

0838 | Joe Pool Lake

Average sulfate and total dissolved solids concentrations exceed segment criteria to protect aquati
water supply, and other water quality uses throughout the reservoir (L/CN). All water quality measu
currently support use as a public water supply; however, atrazine concentrations in finished drinkin
indicate contamination of source water and represent a threat to future use (T-h).

c life,
rements
) water

0841 | Lower West Fork Trinity
River

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq
the lower 21 miles of the segment (L/NS). The fish consumption use is not supporigt theoentire
segment, based on an aquatic life closure issued by the Texas Department of Health in 1990 due t
levels of chlordane in fish tissue (M/NS). Toxicity in ambient water and sediment occasionally exce
levels established to provide optimum habitat conditions for aquatic life (L/PS).

n through

D elevated
pds the

0841-A Mountain Creek Lake

The fish consumption use is not supportedugtothe entire reservoir, based on an aquatic life closurg

issued by the Texas Department of Health in 1996 due to elevated levels of PCBs in fish tissue (MNS).

This water body was listed in 1996 in the description of segment 0841.

0901 Cedar Bayou Tidal

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatig
lower 19 miles of the segment (M/NS).

nin the

0902 Cedar Bayou Above
Tidal

Dissolved oxygen concentrations are occasionally lower than the standard established to assure o
habitat conditions for aquatic life (M/PS). A recent draft waste load evaluation addressed dissolve
Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq
The criterion for total dissolved solids to protect aquatic life, water supply, and other water quality
not met in the segment (L/CN).

ptimum
i oxygen.
n (L/NS).
ses is

1001 San Jacinto River Tidal

The average mercury concentration in water exceeded the human health criterion for saltwater fish
This criterion was established to protect consumers from bioaccumulation of toxicants in fish tissug
exposure to mercury from fish consumption has not been assessed. Bacteria levels sometimes exd
criterion established to assure the safety of contact recreation (L/NS).

(M/NS).
. Risk of
eed the

1002 | Lake Houston

The average mercury concentration in water exceeded the human health criterion for freshwater fig
(M/NS). This criterion was established to protect consumers from bioaccumulation of toxicants in fi

"z
jj

tissue. Risk of exposure to mercury from fish consumption has not been assessed.

Section 1, Page 7 of 21
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The average mercury concentration in water exceeded the human health criterion for saltwater fish
This criterion was established to protect consumers from bioaccumulation of toxicants in fish tissoig
exposure to mercury from fish consumption has not been assessed. A restricted-consumption advi
the general population and a no-consumption advisory for children and women of childbearing age
issued by the Texas Department of Health due to elevated levels of dioxin in blue crabs and catfish
A TMDL for nickel [listed in the 1996 303(d) list] is in preparation for this water body.

1006 | Houston Ship Channel
Tidal

M/

The average mercury concentration in water exceeded the human health criterion for saltwater fish
This criterion was established to protect consumers from bioaccumulation of toxicants in fish tissue
exposure to mercury from fish consumption has not been assessed. A restricted-consumption advi
the general population and a no-consumption advisory for children and women of childbearing age
issued by the Texas Department of Health due to elevated levels of dioxin in blue crabs and catfish
A TMDL for nickel [listed in the 1996 303(d) list] is in preparation for this water body.

(M/NS).
. Risk
sory for
were
(M/NS).

(M/NS).
. Risk of
sory for
were
(M/NS).

1006-A Patrick Bayou

Dissolved copper concentrations in water sometimes exceed the chronic criterion to protect aquati
(H/NS). Ambient water toxicity sometimes exceeds the screening levels established to provide opti

life
num

habitat conditions for aquatic life (H/CN). Water temperature values sometimes exceed the criteriof to

protect aquatic life and other water quality uses (M/CN). Sediment toxicity sometimes exceeds the
screening levels established to provide optimum habitat for aguatic life (H/CN). This is substantiate

d by a

degraded benthic macroinvertebrate community structure observed in the segment. In addition, soine metals

and organics in sediment were elevated in comparison with screening levels for estuarine sedimen

s. These

screening levels are designed to evaluate concerns related to narrative standards for the protection of water

quality. A voluntary source identification survey is currently being carried out by four dischargers to
Bayou.

Patrick

1007 | Houston Ship
Channel/Buffalo Bayou
Tidal

M/
U

C

The average mercury concentration in water exceeded the human health criterion for saltwater fish
This criterion was established to protect consumers from bioaccumulation of toxicants in fish tigsof
exposure to mercury from fish consumption has not been assessed. A restricted-consumption advi
the general population and a no-consumption advisory for children and women of childbearing age
issued by the Texas Department of Health due to elevated levels of dioxin in blue crabs and catfisH
A TMDL for nickel [listed in the 1996 303(d) list] is in preparation for this water body.

(M/NS).
. Ris
sory for
were
(M/NS).

1007-A  Vince Bayou

Ambient sediment toxicity occasionally exceeds the levels established to provide optimum habitat
conditions for aquatic life (M/CP). Bacteria levels sometimes exceed the criterion established to as

sure the

safety of contact recreation (M/NS).

Section 1, Page 8 of 21
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Bacte?ia levels sometimes exceed the criterion established to assure the safety of contact recreatig
In the portion upstream from the Kuykendahl Road bridge, dissolved oxygen concentrations are so
lower than the standard established to assure optimum habitat conditions for aquatic life (M/NS).

n (M/NS).
metimes

1009

Cypress Creek

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq
Average total dissolved solids values exceeded the segment criterion to protect aquatic life, water
and other water guality uses (M/CN). A TMDL for dissolved oxygen is in preparation for this water |

n (LINS).

supply,
ody.

1012

Lake Conroe

The average mercury concentration in water exceeded the human health criterion for freshwater fig
m/NS). This criterion was established to protect consumers from bioaccumulation of toxicants in fis|
However, samples of fish do not indicate that this mercury is accumulating in fish tissue. A Texas
Department of Health analysis of fish tissue data concluded that there is no additional health risk fr
consumption of fish. Mercury does not exceed primary or secondary drinking water standards.

h (T-
h tissue.

bm the

1013

Buffalo Bayou Tidal M

The average mercury concentration in water exceeded the human health criterion for saltwater fish
This criterion was established to protect consumers from bioaccumulation of toxicants in fish tissug
exposure to mercury from fish consumption has not been assessed. Bacteria levels sometimes exd
criterion established to assure the safety of contact recreation (L/NS). Mean copper concentration
exceeded the criterion established to protect aquatic life from chronic exposure (M/NS).

(M/NS).
. Risk of
eed the
in water

1014

Buffalo Bayou Above L

Tidal

Cc

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq

n (L/NS).

1016

Greens Bayou Above
Tidal U

M/

C

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq
Mean lead concentration in water exceeded the criterion established to protect aquatic life from ch
exposure (M/NS). A TMDL for dissolved oxygen is in preparation for this water body (U).

n (L/NS).
onic

1017

Whiteoak Bayou Above
Tidal

M

C

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq
Mean lead in water concentration exceeded the criterion established to protect aquatic life from ch
exposure (M/NS).

n (L/NS).
onic

1101

Clear Creek Tidal M

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatid
A no-consumption advisory was issued by the Texas Department of Health in 1993 for Clear Creek

n (MINS).
(LINS).

The advisory applies to an 8.3 mile portion upstream of SH 3 in Clear Creek Tidal, and warns agaimnst

consumption of any fish and blue crabs taken from the affected area. Test results reveal dichloroet
trichloroethane, carbon disulfide, and chlordane in fish and crab tissues. Management strategies a
for industrial contaminants.

hane,
e in place
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T102 | Clear Creek Above Tidal L C v/ | / |Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign in the
lower 25 miles of the segment (L/NS). A no-consumption advisory was issued for the general population by
the Texas Department of Health in November 1993 for Clear Creek (L/NS). The advisory applies tq all of
Clear Creek Above Tidal, and warns against consumption of any fish or blue crabs taken from the affected
area. Test results reveal dichloroethane, trichloroethane, carbon disulfide, and chlordane in fish and crab
tissues. Management strategies are in place for industrial contaminants.
1103 | Dickinson Bayou Tidal M/ C ¢ | v/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatign (M/NS).
U Dissolved oxygen concentrations are occasionally below the standard established to assure optimym habitat
conditions for aquatic life, from IH-45 southeast of Dickinson downstream to one-half mile upstream of SH
6 (U/PS). A TMDL for dissolved oxygen is in preparation for this water body.
1104 | Dickinson Bayou Above L/ C| ¢ Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
Tidal U A TMDL for dissolved oxygen is in preparation in conjunction with the TMDL for Segment 1103.
1108 | Chocolate Bayou Above L Cv Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
Tidal
1109 | Oyster Creek Tidal M C Vv Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign (M/NS).
1110 | Oyster Creek Above M GV In the lower 25 miles of the segment, southwest of the City of Angleton in Brazoria County, bacterig levels
Tidal sometimes exceed the criterion established to assure the safety of contact recreation (M/NS), and dissolved
oxygen concentrations are sometimes lower than the standard established to assure optimum habitat
conditions for aquatic life (M/NS).
1111 | Old Brazos River M C v | / [The average mercury concentration in water exceeded the human health criterion for saltwater fish|(M/NS).
Channel Tidal This criterion was established to protect consumers from bioaccumulation of toxicants in fish tissug. Risk of
exposure to mercury from fish consumption has not been assessed.
1113 | Armand Bayou Tidal M/ C « | v Dissolved oxygen concentrations are sometimes below the standard established to assure optimum habitat
U conditions for aquatic life, in the upper two miles of the segment (U/NS). These low dissolved oxygen
levels may be due to natural conditions associated with poor flushing capability and high sediment pxygen
demand. Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation
(M/NS). A TMDL to address low dissolved oxygen levels is in preparation for this water body.
1113-A Armand Bayou L/ C| v v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign (L/NS),
Above Tidal U and dissolved oxygen concentrations are sometimes lower than the standard established to assur¢ optimum

habitat conditions for aquatic life (U/NS) in a three-mile, perennial, freshwater portion of Armand Bayou

upstream of tidal. This water body (not part of segment 1113) was not evaluated in 1996. A TMDL

(0]

address low dissolved oxygen levels in Armand Bayou is under development and will include Armard

Bayou Above Tidal.

Section 1, Page 10 of 21
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1202 | Brazos River Below L D v | / Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
Navasota River
1213 | Little River L D | v/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatign from the
City of Cameron downstream to the end of the segment (L/NS).
1218 | Nolan Creek/SouthNolan M D ¢ v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign (M/NS).
Creek
1221 | Leon River Below M D v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign in the
Proctor Lake middle and lower portion downstream of the South Leon River (M/NS).
1226 | North Bosque River L/ D v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
U Nitrite plus nitrate nitrogen, and ortho- and total phosphorus greater than the screening levels occur in the
upper portion of the segment in the area of Highway 6 and the city of Iredale (U). Excessive nutrient levels
are occurring in the lower portion near the city of Clifton. The excessive nutrient levels are entering|the
river from tributary watersheds and are contributing to excessive plankton growth (U). The Texas Ifstitute
for Applied Environmental Research (TIAER) has monitored agricultural nonpoint source runoff since
1991. TIAER, the Brazos River Authority, and the TNRCC are participating in intensive monitoring
surveys to determine nonpoint source loading. A TMDL is in preparation for this water body. Local studies
will support control programs in the near future.
1233 | Hubbard Creek Reservoir L D v Average sulfate levels greater than the reservoir criterion to protect aquatic life, water supply, and ¢ther
water quality uses occur in the Big Sandy Creek arm of the reservoir (L/CN).
1240 | White River Lake L Dl v Average total dissolved solid levels exceed the segment criterion to protect aquatic life, water supply, and
other water quality uses (L/CN).
1242 | Brazos River Below M D v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign in the
Whitney Lake portion of the segment from the City of Marlin to the FM 979 crossing east of Cameron (M/NS).
1242-A Marlin City Lake System T-h D v All water quality measurements currently support use as a public water supply; however, atrazine
concentrations in finished drinking water indicate contamination of source water and represent a thfeat to

future use (T-h). The lake system includes Old Marlin City Lake and New Marlin Reservoir.

Section 1, Page 11 of 21



State of Texas 1998 Clean Water Act Section 303(d) List (06/26/98)

weN uswbas

SUTIERNEIEY Yo

dnoi uiseq

frewwins
uswbas

"aquiny 1uswbas

Upf)Der Oyster Creek

<

Q

<82.1n0S juioduoN

<@2IN0S WI0d

Dissolved oxygen concentrations are sometimes below the standard established to assure optimum habitat
conditions for aquatic life in the area from the Texas Department of Corrections Jester Unit downstfeam to
the confluence of Stafford Run (M/NS). Dissolved oxygen levels have been historically depressed ih the
segment due to a complex series of diversion dams, oxygen demanding wastes, high sediment oxygen

demand, low re-aeration rates, and nearly stagnant velocities. A draft waste load evaluation, based

on

intensive survey data, indicates that the dissolved oxygen criterion supportive of the intermediate use should

be attainable at the recommended effluent limits (advanced treatment with nitrification).

1254

Aquilla Lake

Atrazine concentrations in finished drinking water violate the Maximum Contaminant Level for prim
drinking water standards (H/NS). Origin of the contamination is source water and represents a failJ
water body to support the public water supply use. Alachlor concentrations in finished drinking wate
indicate contamination of source water and represent a threat to future use (T-m).

1255

Upper North Bosque
River

L/

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatig
headwater of the river upstream of the City of Stephenville (L/NS). Dissolved oxygen concentratio
occasionally below the standard established to assure optimum habitat conditions for aquatic life (4
Average chloride, sulfate, and total dissolved solids levels exceed segment criteria to protect aquat
water supply, and other water quality uses (L/CN). Nitrogen and phosphorus levels are elevated an

ary

re of the

=

nin the

\S are

IPS).
ic life,
d

contribute to excessive phytoplankton and attached algal growths (U). A TMDL is in preparation for this

water body. A wasteload evaluation conducted on the segment requires advanced waste treatment
attainment of stream standards. Local studies will support control programs in the near future. The

for the
Texas

Institute for Applied Environmental Research (TIAER) has monitored agricultural nonpoint source rpinoff in

the segment since 1991. TIAER, the Brazos River Authority, and the TNRCC are conducting intens
monitoring surveys in the Lake Waco watershed to determine nonpoint source loading.

1301

San Bernard River Tidal

M

D

Dissolved oxygen concentrations are occasionally below the standard established to assure optimy
conditions for aquatic life (M/PS), and bacteria levels sometimes exceed the criterion established t
the safety of contact recreation (L/NS).

1304

Caney Creek Tidal

M

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatig

1403

Lake Austin

Dissolved oxygen concentrations are occasionally below the standard established to assure optimt
conditions for aquatic life, in the first few miles below Lake Travis (L/PS). This segment receives Ig
oxygen bottom water from Lake Travis during the summer months.
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Average levels of sulfate and total dissolved solids exceed segment criteria to protect aquatic life, \
supply, and other water quality uses (U/CN). Excessive dissolved solids, especially chloride, are at|
to brine seepage from abandoned and improperly capped or cased oil wells located along the Cold
River (Segment 1412) and tributaries immediately downstream from Lake J.B. Thomas. There is a
for the public water supply use for this segment because the mean sulfate, chloride, and total dissg
solids concentrations exceed the secondary drinking water standard in finished water. Public water]
systems have experienced increased costs for demineralization due to high dissolved solids. A TM
scheduled for FY 1998.

vater
tributed
rado
concern
Ived
supply
DL is

1414

Pedernales River

Dissolved oxygen concentrations are occasionally below the standard established to assure optimy
conditions for aquatic life, downstream of the confluence with Barons Creek below Fredricksburg, ¢
summertime low flow conditions (L/PS). A waste load evaluation has addressed dissolved oxygen.
levels sometimes exceed the criterion established to assure the safety of contact recreation, in the
of the segment (M/NS).

m habitat
uring
Bacteria
lower part

1421

Concho River

Dissolved oxygen variations and elevated levels of chloropltgitlove the screening levels occur during
the summer months in the City of San Angelo river impoundments. In the North Concho Fork below
O.C. Fisher in San Angelo, dissolved oxygen concentrations are occasionally below the standard &
to assure optimum habitat conditions for aquatic life (L/PS), and bacteria levels sometimes exceed
criterion established to assure the safety of contact recreation (L/NS). A waste load evaluation has
addressed dissolved oxygen.

Lake
stablished
the

1427

Onion Creek

The average level of total dissolved solids exceeds the segment criterion to protect aquatic life, wa
supply, and other water quality uses (L/CN). Very stringent effluent limits are in place.

er

1428

Colorado River Below
Town Lake

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq
Austin (M/NS).

n below

1429

Town Lake

Fish and sediments collected from Town Lake have elevated levels of chlordane (M/NS). The Texa
Department of Health has issued a restricted consumption advisory for the general population. Bag
levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS)
source pollution demonstration projects have been implemented by the City of Austin.

s
teria
Nonpoint

1430

Barton Creek

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatid

n (MINS).

1602

Lavaca River Above
Tidal

Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatiq

n (LINS).

The Texas Railroad Commission has identified oil field wastes as a problem in the segment (Sumnary

Report: Regional Assessments of Water Quality Pursuant to the Texas Clean Rivers Act, Senate B

il 818,

TNRCC 1992).
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1906 | Lower Leon Creek M E V V Dissolved cadmium concentrations in water sometimes exceed the criterion established to protect aquatic
life (M/NS). Bacteria levels sometimes exceed the criterion established to assure the safety of contact
recreation in the upper 21 miles (L/NS).
1910 | Salado Creek U E « | v Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum
habitat conditions for aquatic life in a 2-mile portion from 1 mile downstream of Rigsby Avenue to
Southcross Boulevard, and in a 5-mile portion from NE Loop 410 to Pershing Road (U/NS). In the [lower
half of the segment, bacteria levels sometimes exceed the criterion established to assure the safety of contact
recreation (U/NS). A TMDL is scheduled for FY 1998. Dissolved oxygen has been addressed by a waste
load evaluation.
1911 | Upper San Antonio River L E v v/ |Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign in a 12-
mile portion from 1 mile upstream of South Alamo Street to 2 miles upstream of Blue Wing Road (L{/NS).
2002 | Mission River Above L El v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
Tidal
2004 Aransas River Above L E % % The average level of total dissolved solids is elevated above the criterion to protect aquatic life, water
Tidal supply, and other water quality uses in the lower part of the segment (L/CN).
2106 Nueces/Lower Frio River L E v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatipn (L/NS).
2107 | Atascosa River L E v | / Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum
habitat quality for aquatic life (L/NS). Field observations suggest that low dissolved oxygen concenfrations
are not associated with discharges, but occur as pools stagnate during intermittent flow conditions.
2116 Choke Canyon Reservoir M E v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreatign in the
upper portion of the reservoir (M/NS).
2117 Frio River Above Choke L E v Bacteria levels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).
Canyon Res
2201 | Arroyo Colorado Tidal U E v« | v/ Dissolved oxygen concentrations are sometimes lower than the standard established to assure optimum

habitat conditions for aquatic life (U/NS). Comments received from the Texas Parks and Wildlife

Department suggest that depressed dissolved oxygen impairs aquatic life in the upper 16 miles of the

segment, and point out that the segment provides important habitat for many economically, ecologi

cally,

and recreationally valuable species. A TMDL is underway.
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2202 | Arroyo Colorado Above U E v | / The Texas Department of Health issued a restricted consumption advisory for the general populatipn in

Tidal September 1980 due to elevated levels of chlordane, toxaphene, and DDE in fish tissue (U/NS). The
advisory, which applies to the entire segment, recommends that consumption be limited to one meal per
month for any type of fish. Bacteria levels sometimes exceed the criterion established to assure thge safety of
contact recreation (U/NS). A TMDL is in preparation for this water body. The Texas Department of Health
issued an aquatic life closure for Donna Reservoir, an unclassified, 333-acre lake which stores watgr
pumped from the Rio Grande, in February 1994, due to elevated levels of PCBs in fish tissue (U/N§). The
closure applies to the entire reservoir and the canal system that connects it to the Rio Grande.

2302 Rio Grande Below Falcon L E v |/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).

Reservoir All other uses and water quality standards are supported.

2304 | Rio Grande Below L E v v/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreation (L/NS).

Amistad Reservoir

2307 | Rio Grande Below L E v v Average chloride, sulfate, and total dissolved solids concentrations exceed the segment criteria to protect

Riverside Diversion aquatic life, water supply, and other water quality uses (L/CN). River flow in the segment is reduced due to
irrigation withdrawals in the El Paso area and evaporation throughout the segment.

2310 | Lower Pecos River M E v Average chloride, sulfate, and total dissolved solids levels exceed the segment criteria to protect aquatic
life, water supply, and other water quality uses (M/CN). Natural contributions of salts from the soil, ais well
as saline groundwater seeps and springs, contribute to these elevated levels.

2421 Upper Galveston Bay M C v | / The fish consumption use was not supported in the 22 square mfes (mi ) from Red Bluff Point to Five Mile

Cut Marker to Houston Point, north to Morgan's Point. A restricted-consumption advisory for the ge
population and a no-consumption advisory for children and women of childbearing age were issueq
Texas Department of Health due to elevated levels of dioxin in blue crabs and catfish (M/NS). Bast

neral
by the
ed on

Texas Department of Health shellfish maps, 55% of the bay (59.5 mi of the outer perimeter) does ot

support and 19% of the bay (20.62mi of the area adjacent to the nonsupporting area) partially supy
oyster water use (L/NS/PS). The remaining 26% (40% mi ) fully supports the oyster water use. Parf
supporting areas are conditionally approved for the growing and harvesting of shellfish. Nonsuppo
areas are restricted or prohibited for the growing and harvesting of shellfish for direct marketing du

orts the
ially
ting
e to

potential water quality concerns.
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The average mercury concentration in water exceeded the human health criterion for saltwater fish

in eight

square miles north of Exxon C-1 platform (M/NS). This criterion was established to protect consumegrs from
bioaccumulation of toxicants in fish tissue. Risk of exposure to mercury from fish consumption has hot been

assessed. Based on Texas Department of Health shellfish maps, 69.3% of the bay (90.2 mi of the
perimeter) does not support and 13.8% of the bay (17.9 mi of the area adjacent to the nonsupport

outer
ng area)

partially supports the oyster water use (L/NS/PS). The remaining 16.9%%22 mi ) fully supports the pyster

water use. Partially supporting areas are conditionally approved for the growing and harvesting of s

Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish for dire¢t

marketing due to potential water quality concerns.

2423 | East Bay

The average mercury concentration in water exceeded the human health criterion for saltwater fish
square miles between Marsh and EIm Grove Points (M/NS). This criterion was established to prote)
consumers from bioaccumulation of toxicants in fish tissue. Risk of exposure to mercury from fish
consumption has not been assessed. Based on Texas Department of Health shellfish maps, 22.19
(11.5 mf at the east end of the bay near East Bay Bayou and Intracoastal Waterway) does not sup
(L/NS) and 77.9% of the bay (the remaining 40.6 mi ) fully supports the oyster water use. Nonsupp
areas are restricted or prohibited for the growing and harvesting of shellfish for direct marketing du
potential microbial contamination.

2424 | West Bay

The average mercury concentration in water exceeded the human health criterion for saltwater fish
square miles near Carancahua Reef (M/NS). This criterion was established to protect consumers f
bioaccumulation of toxicants in fish. Risk of exposure to mercury from fish consumption has not beg
assessed. Due to elevated mercury (chronic) and copper (chronic) in water, the high aquatic life us
supported in eight square miles of the bay near Carancahua Reef (M/NS). Based on Texas Depart|
Health shellfish maps, 35.2% of the bay (24.4 mi at the east end near the Galveston and Texas Ci
not support (L/NS) and 64.8% of the bay (the remaining 4429 mi ) fully supports the oyster water us
Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish for dire
marketing due to potential microbial contamination.
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2425 | Clear Lake

Tri-butyl tin concentrations in water are occasionally higher than the EPA screening level (1.0 ¢g/L) and
the standard for protection of aquatic life (L/PS). The Federal Organotin Antifouling Paint Control Act of
1988 imposed restrictions on the formulation and use of tri-butyl tin paint, and took full effect in 1990.
Due to the relatively short half-life of tri-butyl tin in seawater, ambient concentrations near marinas and
boat repair operations are expected to decline over time, and studies have already documented such

declines in the Gulf of Mexico and Chesapeake Bay.
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2426 Tabbs Bay M | C V |/ Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatid
The fish consumption use is not supportedubfothe entire segment, based on a fish consumption advisory
issued by the Texas Department of Health in 1990 due to elevated levels of dioxin in fish and crab fissue
(M/NS).

2427 | San Jacinto Bay M C v/ The fish consumption use is not supportedugtothe entire segment, based on a fish consumption ad
issued by the Texas Department of Health in 1990 due to elevated levels of dioxin in fish and crab tissue
(M/NS).

2428 | Black Duck Bay M C v/ The fish consumption use is not supportedugtothe entire segment, based on a fish consumption ad
issued by the Texas Department of Health in 1990 due to elevated levels of dioxin in fish and crab
(M/NS).

2429 | Scott Bay M | C v | v Bacterialevels sometimes exceed the criterion established to assure the safety of contact recreatid
Municipal wastewater discharges are a probable contributor to this condition. The fish consumptior
not supported thriegh the entire segment, based on a fish consumption advisory issued by the Texal
Department of Health in 1990 due to elevated levels of dioxin in fish and crab tissue (M/NS).

2430 | Burnett Bay M  C v/ The fish consumption use is not supportedugtothe entire segment, based on a fish consumption ad
issued by the Texas Department of Health in 1990 due to elevated levels of dioxin in fish and crab
(M/NS).

2432 | Chocolate Bay L C v | v Based on Texas Department of Health shellfish maps, the entire bay does not support the oyster w
(L/NS). Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish
direct marketing due to potential microbial contamination.

2436 Barbours Cut M  C v/ The fish consumption use is not supportedugtothe entire segment, based on a fish consumption ad
issued by the Texas Department of Health in 1990 due to elevated levels of dioxin in fish and crab
(M/NS).

2437 | Texas City Ship Channel L Cc v/ Dissolved oxygen concentrations are occasionally below the standard established to assure optimd
conditions for aquatic life (L/PS).
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Lower Galveston Bay
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The average mercury concentration exceeded the human health criterion for saltwater fish in 16 square

miles near Redfish Island and the Galveston Channel-FLR 2 (M/NS). This criterion was established

to

protect consumers from bioaccumulation of toxicants in fish tissue. Risk of exposure to mercury from fish

consumption has not been assessed. The mean dissolved copper concentration in water exceeds

he criterion

established to protect aquatic life from chronic exposure (M/NS). Based on Texas Department of Health

shellfish maps, 43.5% of the bay (60.7 mi of the outer perimeter, Galveston and Texas City) does

not

support and 9.9% of the bay (13.8mi of the area adjacent to the nonsupporting area) partially supports the

oyster water use (L/NS/PS). The remaining 46.6% (65 mi ) fully supports the oyster water use.

Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish for dire¢t

marketing due to potential microbial contamination. Partially supporting areas are conditionally appfroved

for the growing and harvesting of shellfish.

2441

East Matagorda Bay

Based on Texas Department of Health shellfish maps, 2.6%of the bay{1.5 mi near the Caney Cregk

confluence with the bay, Intracoastal Waterway, marsh and fishing cabins) does not support and 29% of the

bay (1.7 mi near the Live Oak Bayou confluence) partially supports the oyster water use (LINS/PS
remaining 94.5% (55.8 rhi ) fully supports the oyster water use. Nonsupporting areas are restricted
prohibited for the growing and harvesting of shellfish for direct marketing due to potential microbial
contamination. Partially supporting areas are conditionally approved for the growing and harvesting
shellfish.

2442

Cedar Lakes

Based on Texas Department of Health shellfish maps, the entire area does not support the oyster
(L/NS). Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish
direct marketing due to potential microbial contamination.

2451

2452

Section 1,

Matagorda
Bay/Powderhorn Lake

Tres Palacios Bay

Page 18 of 21

Based on Texas Department of Health shellfish maps, 8.3% of the bay (21.7 mi at the west end) d
support and 1.7% of the b#§.4 m? of Powderhorn Lake) partially supports the oyster water use
(L/NS/PS). The remaining 90% (235.5°mi ) fully supports the oyster water use. Nonsupporting are
restricted or prohibited for the growing and harvesting of shellfish for direct marketing due to poten
microbial contamination. Partially supporting areas are conditionally approved for the growing and
harvesting of shellfish.

Based on Texas Department of Health shellfish maps, 49% of the bay{7.2 mi of the upper half) dd
support and 51% of the bay (7.5°mi of the lower half) partially supports the oyster water use (L/INS
Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish for dire
marketing due to potential microbial contamination. Partially supporting areas are conditionally app

. The
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vater use
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pes not

s are
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for the growing and harvesting of shellfish. Probable cause for nonsupport is Tres Palacios Creek.
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Lavaca Bay/Chocolate
Bay
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The Texas Department of Health has issued an aquatic life closure for 2.5 square miles of the segment due

to elevated mercury levels in finfish and crab tissue. Mercury contamination is residual from histori¢al

sources (M/NS). Based on Texas Department of Health shellfish maps, 34.1% of the bay*(18.7 mi
north-northwest end of the bay near the Lavaca River confluence and the area around Port Lavacy

including Chocolate Bay) does not support and 37.7% of the bay (20.7 mi of the area adjacent to the
The

nonsupporting area on the west side of the bay) partially supports the oyster water use (L/NS/PS).
remaining 28.2% (15.4 rhi ) fully supports the oyster water use. Nonsupporting areas are restricted
prohibited for the growing and harvesting of shellfish for direct marketing due to potential microbial
contamination. Partially supporting areas are conditionally approved for the growing and harvesting
shellfish.

2454

Cox Bay

the

or

of

The Texas Department of Health has issued an aquatic life closure for 1.7 square miles of the segment due
to elevated mercury levels in fish and crab tissue (M/NS). Based on Texas Department of Health shellfish

maps, 16.2% of the bay (0.5°mi at the north end of the bay and Cox Creek) does not support the o
water use (L/NS). The remaining 83.8% (2.4 mi ) of the bay fully supports the oyster water use.
Nonsupporting areas are restricted or prohibited for the growing and harvesting of shellfish for dire
marketing due to potential microbial contamination.

2456

Carancahua Bay

Based on Texas Department of Health shellfish maps, 48.4% of the bay49.2 mi at the north end o
and Carancahua Creek) does not support the oyster water use (L/NS). The remaining 51.6% (9.8 1
bay fully supports the oyster water use. Nonsupporting areas are restricted or prohibited for the grd
harvesting of shellfish for direct marketing due to potential microbial contamination.

yster
Ct
the bay

ni ) of the
wing and

2462

San Antonio Bay/Hynes
Bay/Guadalupe Bay

Based on Texas Department of Health shellfish maps, 8.5% of the bay (10.2 mi at the north end o
near the San Antonio and Guadalupe River confluences and the area adjacent to Seadrift) does

the bay
hot support

and 50.9% (60.8 rhi of the area south of the nonsupporting area, including Hynes Bay up to the Infracoastal

Waterway) of the bay partially supports the oyster water use (L/NS/PS). The remaining 40.6%%48.
the bay fully supports the oyster water use. Nonsupporting areas are restricted or prohibited for thg
and harvesting of shellfish for direct marketing due to potential microbial contamination. Partially
supporting areas are conditionally approved for the growing and harvesting of shellfish.

b mi ) of
growing

2471

Aransas Bay

Based on Texas Department of Health shellfish maps, 7.8% of the bay{6.8 mi along the northern ¢
the bay and Rockport) does not support the oyster water use (L/NS). The remaining 92.2%(81.0 n
bay fully supports the oyster water use. Nonsupporting areas are restricted or prohibited for the grd

edge of
i) of the
wing and

harvesting of shellfish for direct marketing due to potential microbial contamination.
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Based on Texas Department of Health shellfish maps, 20.6% of the bay (13.4 mi near the Intracoastal

Waterway, shoreline and Aransas/Mission Rivers) does not support the oyster water use (L/NS). The

remaining 79.4% (51.8 rhi ) of the bay fully supports the oyster water use. Nonsupporting areas arg
restricted or prohibited for the growing and harvesting of shellfish for direct marketing due to poten{
microbial contamination.

2473

St. Charles Bay

Based on Texas Department of Health shellfish maps, 51.5% of the bay{6.7 mi of the northern hal
tributary and marsh drain) does not support the oyster water use (L/NS). The remaining 48.5% (6.
the bay fully supports the oyster water use. Nonsupporting areas are restricted or prohibited for thg
and harvesting of shellfish for direct marketing due to potential microbial contamination.

2481

Corpus Christi Bay

Based on Texas Department of Health shellfish maps, 13.0% of the bay (16.0 mi near Corpus Chr
not support the oyster water use (L/NS). The remaining 87.0% (107.1 mi ) of the bay fully supports
oyster water use. Nonsupporting areas are restricted or prohibited for the growing and harvesting d
shellfish for direct marketing due to potential microbial contamination.

ial
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1 mi ) of
growing

sti) does
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—h

2482

Nueces Bay

Based on Texas Department of Health shellfish maps, 100% of the bay (28.9 mi ) does not suppor
oyster water use (M/NS). Nonsupporting areas are restricted or prohibited for the growing and hary
shellfish for direct marketing due to zinc in oyster tissue.

the
esting of

2484

Corpus Christi Inner
Harbor

Dissolved oxygen concentrations are occasionally below the standard established to assure optimy
conditions for aquatic life in the Avery and Viola Turning Basins (L/PS).

m habitat

2485

Oso Bay

Dissolved oxygen concentrations are occasionally lower than the standard established to assure o
habitat conditions for aquatic life in the lower portion of the bay (L/PS). Based on Texas Departme)
Health shellfish maps, 100% of the bay (7.2 mi ) does not support the oyster water use (L/NS).

Nonsupporting areas are restricted for the growing and harvesting of shellfish for direct marketing,

prohibited due to potential microbial contamination. Studies and analyses are underway or pending.

Dtimum
nt of

pr

2491

Laguna Madre

Based on Texas Department of Health shellfish maps, 5.2% of the bay (18.1 mi near the Arroyo C
does not support the oyster water use (L/NS), and 38.8% (134.8 mi ) of the bay fully supports the @
water use. The remaining 56% (194.6 mi ) ofjluiaa Madre, from Port Mansfield to Corpus Christi, ha
been assessed. Nonsupporting areas are restricted for the growing and harvesting of shellfish for d
marketing, or prohibited due to potential microbial contamination.

blorado)
yster
5 not
irect

2501

Gulf of Mexico

The fish consumption use is partially supported in the entire segment (3879 mi ) (L/PS). A restricte
consumption advisory for the general population was issued by the Texas Department of Health in

d-
June

1997 due to elevated levels of mercury in king mackerel.
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RIVER BASINS

GROUP E Basins - 30
Colorado-Lavaca Coastal,
Lavaca-Guadalupe Coastal,
Guadalupe River, San
Antonio River, San Antonio-
Nueces Coastal, Nueces
River, Nueces-Rio Grande
Coastal, Rio Grande

GROUP A Basins - 25
Canadian River, Red River,
Sulphur River, Cypress
Creek, Sabine River, Neches
River

GROUP B Basins - 24
Trinity River

DRAFT TNRCC Statewide Schedule for TMDL Candidates
June 15, 1998

GROUP C Basins - 43
Neches-Trinity Coastal,
Trinity-San Jacinto Coastal,
San Jacinto River, San

Jacinto-Brazos Coastal

GROUP D Basins - 25
Brazos River, Brazos-
Colorado Coastal, Colorado

River, Lavaca River

* Start of Biennium ﬂflmpleméntation begins

Section 1, Page 21 of 21

10 Segments - 5 yrs.

I I
1997 | 1998* 1999 2000* 2001 2002’% 2003 2004* 2005 2006* 2q07 2008* 2009
3 Segments - 3 yrs o ! !
1910, 2201, 2202 I I
I I
| 7 Segments - 5 yrs. - |
I |
| | 16 Segments - 4 yrs. -
I I . . -
| | 4 Segments - International Water Bodies - 6 yrs.
2 Segments - 4 yrs. - : :
403,404 I I
I I
| 14 Segments - 5 yrs. - |
I |
| | 8 Segments - 3 yrs. -
I I -
| | 1 Segment - Interstate Waters - 6 yrs.
I |
| 18 segments - 4 years - |
I
| 6 Segments - 5 yrs. -
7 Segments - 3 yrs.
1005, 1006, 1006-A, 1007} s~ | |
1007-A, 1113,1113-A | |
| ' |
| 21 Segments - 4 yrs. - |
I |
| | 15 Segments - 5 yrs. -
5 Segments - 3 yrs. - : :
1226, 1255, 1411 I I
I I
| 10 Segments - 5 yrs. - |
: ' ' y

2010*
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Methodology for Establishing Surface

Water Quality Priorities for Texas River Basins
June 26, 1998

The Texas Natural Resource Conservation Commission (TNRCC) has established the following
methodology for identifying water bodies that may require a total maximum daily load (TMDL)
allocation to address the cause and source of a water quality impairment. This methodology meets
the requirements of the Clean Water Act (CWA) under §303(d)(1)(A) and 40 Code of Federal
Regulations (CFR) §130.7, as well as the “EPA Region 6 303(d) Listing Regional Guidance”
(draft, 2/17/98). The development of the 1998 CWA 303(d) List and this methodology began in
October 1997 and culminated with a final list submitted to the U.S. Environmental Protection
Agency (EPA) Region 6 in April 1998. The following methodology summarizes how the 1998 List
evolved and includes the following sections:

Coordination with the Watershed Management Cycle
The Listing Process

Targeting of Listed Water Bodies

Appendices

NN NN

Coordination with the Watershed Management Cycle

The TNRCC made a strategic change from the 1996 listing process by choosing to concentrate
the majority of its water quality assessment activities [CWA Section 305(b)] for the 1998 §303(d)
List in a specific geographic area of the state. This focus of resources will, over time, result in a
more intensive and comprehensive assessment of water quality for all regions of the state.
Therefore, beginning with the 1998 List, the TNRCC will perform water quality assessments
annually within one of the five basin groups established by the TNRCC for permitting and
watershed management purposes, following a rotating five-year cycle (see Figure 1, TNRCC
Watershed Management Planning Areas). Annual updates to the 303(d) list will follow these
assessments and coincide with the strategy development phase of the watershed management cycle
for each respective basin group (see Appendix 1, The Statewide Watershed Management
Schedule). Thus, the TNRCC and basin stakeholders will be allowed at least four years to address
issues identified by a 303(d) listing before the priorities are changed or adjusted in the next listing
cycle for a basin group. This time period is the minimum needed for addressing the complexity
of TMDL analyses, and for tracking the status and trends of surface water quality throughout each
river basin.

The TNRCC permit-by-basin groups were defined programmatically to equalize permit counts
(i.e., for each of the five groups to comprise roughly one-fifth of the state’s permits). As a result,
there are some hydrologically-defined river basins that are divided into two different (but adjacent)
permit basin groups. However, the 303(d) data review and listing process uses the hydrologically-
defined basins so that data analyses and TMDL development can be conducted on hydrologically-
linked watersheds. This discrepancy between the programmatically- and hydrologically-defined
basin groups results in some minor inconsistencies between permit-by-basin groups and

Methodology for Establishing Surface Water Quality Priorities for Texas River Basins  Section 2, Page 1



(S00£2) sauemsy pue skeg - +2
(S009]) 21y veae] - §|

(S00%1) 3201y OpRIOK)) - ]

(SNOT 1) [B35R0]) OpRIDga)-S0RIg - €]
(S00Z1) 301y so7mig = 7|

6661 - ( dnoasy |

(LOST) oamxapy Jo giony - 67

(S00yT) SAUBNIST pue SABg - pT

{SNOET) apumIny o1y - £7

SOOTT) [BISBOD) SPURID 00 -S53N - {T

(S001Z) 1aAry s3x0ay] - |2

D00T) TR0} SOINN-VIWOWY UBS - (I

(50061 ) 1A MIBOIEY UBS - 6]

(5008 1) 2ary xnjepenn - g

(SO0L1) [mse0)) xdnjepenny-paese] - /|

{S00¢|) [E5L0)) BRAT-CpIc) - §|
0007 - 1 dnoasy [l

(SQN#7) sauenisy pue siug - £7

1500 ] |) [B35R0 ) SOCRIG—OMIIRL URS - [ |
(SO00 1 } J2ARY OWNE[ UBS - ()]

{s0060) [er580) cyuisef wes-Luuu| - 4
($D0L0) fEase0)) Ruw) -saydaN - £

8661 - O dnoany 77

(5000 124y Sywu - 3
7007 - g dnoux) _ |

(009D} 12A5Y SAYIAY - ¢
(s00pT
¥ SO0S0) 5584 AUIES 3 IR 0NES - €
(20080) Yo ssaudi)y - ¢
(S00<0) =any mydyng - ¢
(S00T0) 3Ty pay - T

[50010) 424 wEIpeuE]) - |
v 1007 - ¥ dnoary 7]
l
sealy Buluue|d 1uawabeuely paysialepl DOYNL “ L ainbi4

-




303(d)/TMDL planning groups, but will not adversely affect or limit analyses or permitting
programs.

The 1998 303(d) cycle focused on two basin groups (rather than one as the management cycle
would suggest) because 1998 marks the transition from the previous approach of revising the
entire state list every two years. Since the last listing cycle in 1996, two basin groups, B and C,
have advanced to or beyond the list revision point in their respective cycles, so both basin groups
are addressed this year to bring the various program cycles into synchronization. The same
situation will occur in Groups D and E in FY 1999; consequently, both groups will be assessed
for the FY 1999 update in order to bring all basins into synchronization with the watershed
management cycle.

Groups B and C consist of the Trinity River basin, the San Jacinto River basin, the
Neches-Trinity Coastal basin, the Trinity—-San Jacinto Coastal basin, the San Jacinto-Brazos
Coastal basin, and the estuaries associated with those basins (See Figure 2, Planning Basin Groups
B and C). The Houston and Dallas-Fort Worth metropolitan areas, with a major portion of the
state population, are located within these basins. Most of the coastal heavy industry areas of
southeast Texas are also contained within the river basins assessed for the 1998 List.

The Listing Process

The listing process involved the selection of data and information used to develop the state’s
1998 §303(d) List, the development of criteria and guidance for listing and prioritization, the
assessment of water bodies, the preparation of various drafts of the list, and the solicitation of
public input.

Data and Information Used

As required by CWA §303(d) and CFR §130.7(B)(5), the TNRCC considered “all existing
and readily available water quality-related data and information” during the development of the
1998 List. Compared to the 1996 listing process, the TNRCC embarked on a much more extensive
search for data and information, relying on both the established public outreach mechanisms of
the Texas Clean Rivers Program (CRP) and on the posting of various draft 303(d) lists on the
Internet. All data and information received were considered for additional monitoring efforts to
identify impaired water bodies. However, the TNRCC and EPA recognize that there are some
boundaries that must be established in the use of data and information necessary for listing
impaired water bodies. These boundaries are:

< Time limitations. Data collected prior to the most recent five years of data do not
reflect actual conditions and as a result were not considered.

< Geographic focus. In an effort to focus limited available resources more intensively,
the TNRCC focused this assessment on part of the state (in the case of the 1998 List,
Groups B and C). By targeting assessment activities, the TNRCC and the CRP partners
will, over time, be able to perform a better evaluation of waters in the state. This kind
of intensive assessment requires more than the obvious resources related to data
analysis; it also requires resources related to the solicitation of and response to public

Methodology for Establishing Surface Water Quality Priorities for Texas River Basins  Section 2, Page 3



input. The trade-off between a less intensive statewide assessment every two years and
a more intensive assessment on part of the state every year was evaluated, and the
geographic focus was adopted as part of the statewide watershed management cycle.

< Data quality objectives. In order to increase the data available to the TNRCC for water
quality management, the Clean Rivers Program has worked closely over the last three
years with local and regional agencies and other interest groups to develop and
implement data collection efforts under an established quality assured/quality control
program. Although not initiated solely for the 303(d) listing process, the CRP has
increased the monitoring resources in Texas and will increase the amount of available
water quality data for identifying impaired water bodies. During the development of
this program, data quality issues were raised that are relevant to the 303(d) listing
process. Chief among these issues was the potential unreliability of data collected
without strong quality assurance/quality control measures. Given the technical
complexities associated with determining whether a water body is actually impaired,
assessment of data based on consistent and scientifically rigorous water quality
sampling methods ensures a level playing field for all stakeholders. Furthermore, given
the regulatory implications associated with the use of water quality data, greater
emphasis should be placed on requiring the highest quality data feasible. For this
reason, the TNRCC requires that data used for the initial step in the listing process
(data screening and assessment) must have been collected under a TNRCC-approved
Quality Assurance Project Plan.

Readily Available Data

Data resident in the TNRCC integrated database (surface water quality monitoring module)
were used to compile the 1998 List. Other data that could be readily obtained electronically from
other sources were also considered. The data resident in the TNRCC surface water quality
monitoring integrated database consist of water quality data collected by the TNRCC, the U.S.
Geological Survey, the International Boundary Water Commission, and various planning agencies
under contract through the Texas Clean Rivers Program. Data must also be available in a form that
does not require extensive data manipulation to be useable for decision making. To provide
additional consistency and scientific dependability to the 303(d) listing process, emphasis was
placed on the need for data to meet minimum quality assurance/quality control procedures
established by the TNRCC. Descriptions of the types of data and information used for the listing
procedure, and the use made of that data and information, are provided in Appendix 2, Water
Quality Data and Information.

Other important sources of data and information were:

< Texas Department of Health (TDH) for fish consumption advisories, aquatic life and
shellfish waters closures, and fecal coliform data for oyster waters.

< TNRCC’s Water Utilities Division Chemical Monitoring System database on finished
drinking water quality for constituents related to surface water quality. Drinking water
system samples are collected under quality assurance project plans in compliance with
regulations passed in support of the federal Safe Drinking Water Act.

Section 2, Page 4 Methodology for Establishing Surface Water Quality Priorities for Texas River Basins



Figure 2. Planning Basin Groups B and C

| | Group B - 2002 \20 .
§ - Trinity River (0800s) N,
i 22 |
7/; Group C- 1998 : 2
7- Neches—Trinity Coastal (0700s) f \
9 - Trinity-San Jacinto Coastal (0900s) \ .

10 - San Jacinio River (1000s)
11 - San Jacinto Brazos Coastal (1100s)
24 - Bays and Estuanes (2400s)
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Other Data and Information

The commission chose to rely on the formal public comment periods (see Public Participation)
to solicit additional data and information to support the listing process. This approach makes the
most efficient use of the state’s limited resources. Other data and information were used to support
results of the initial screening analysis to verify partial or nonsupport of a designated use and to
determine the priority ranking of water bodies. Data and information identifying water quality
concerns which are not part of the TNRCC integrated database will also be used to direct future
water quality monitoring. The value and accuracy of these data used must be confirmed by
TNRCC water quality staff on a case-by-case basis. As the state’s watershed management cycle
matures and becomes institutionalized, the listing process will become more comprehensive as
other state, regional, or local entities learn about the schedule and submit additional quality-
assured data in a timely manner.

Consideration of Additional Lists

As mentioned above, the 303(d) listing process is based on, and begins with, the same guidance
and data screening developed for the 305(b) Water Quality Inventory. In essence, the 305(b) report
is the first step in the 303(d) listing process, so the two documents or assessments are consistent
at the most basic level. Subsequent steps in the 303(d) process may result in minor differences that
can be explained by the differing purposes and perspectives of the two documents. The 305(b)
inventory, in many cases, may mention water quality concerns that are worthy of note and
technical investigation but do not constitute use impairments. Other concerns arise due to the lack
of adopted water quality standards for certain constituents (for example, nutrients, sediments)
needed to gauge an impairment, to data sets that are too small to support impairment
determinations, or to subjective information and speculation that can not reliably support
impairment determinations.

The 303(d) list, on the other hand, is meant to identify known and reasonably verifiable
impairments or threats. This determination requires a higher level of quality assurance for data,
information, or analyses used to identify such conditions. Consequently, the 305(b) inventory and
303(d) list are consistent with each other but are not necessarily identical. This consistent-but-not-
identical concept has been discussed with EPA staff, who verbally agreed that it is consistent with
their understanding of CWA §303(d)(1)(A) and 40 CFR §130.7 requirements.

In addition to linking the 305(b) Water Quality Inventory and the 303(d) listing process with
the statewide watershed management schedule, the TNRCC has also adjusted its procedures for
updating the CWA §319 Assessment Report. The §319 assessment is derived from the 305(b)
Water Quality Inventory and the 303(d) list. Within the 1998 update (and subsequent updates) of
the 305(b) Water Quality Inventory for basin Groups B and C, the TNRCC will identify those
water bodies where nonpoint source pollutants are judged to contribute to the impairment of
designated uses. This information will also be incorporated in the final 303(d) list. The CWA §319
Assessment Report will be updated on an annual basis, subsequent to preparation of the 303(d) list,
and will focus on the same portion of the state as the 303(d) list each year. The consistency
between the 305(b) Water Quality Inventory, the 319 Assessment Report, and the 303(d) List will
allow the state to focus on a common set of water quality priorities.
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For the 1998 303(d) List, the TNRCC did not give specific consideration to the CWA 314 list.
The TNRCC considers the assessment of reservoirs using numeric criteria for evaluating specific
designated uses, and narrative criteria for identifying nutrient concerns, a more thorough and
defensible method for determining impairments than the traditional methods used in preparing the
314 list, which relies on a statewide comparison of the trophic levels in reservoirs.

The 304(1) lists (which identified waters impaired by toxic substances, sources of those
substances, and control measures) have become elements of the TNRCC 305(b) and 303(d) listing
and wastewater permitting procedures, and thus they no longer have separate identities. The
substances and screening levels that would be addressed by 304(1) lists are included in the 305(b)
data screening and assessment. Any waters impaired by toxic substances are identified in the
305(b) report and the 303(d) list. In addition, the TNRCC wastewater permitting process now
includes steps for identifying which discharges may be sources of toxic substances, via chemical
concentrations and biomonitoring tests, and methods for establishing control measures when
needed. The permitting procedures will support and become part of any TMDLs that address
relevant parameters.

Consideration of Antidegradation Policy

The antidegradation policy in the Texas Surface Water Quality Standards (30 TAC §307.5) is
considered in the development of the 303(d) list, development of TMDLs, and implementation of
pollutant controls on listed water bodies. Tier 1 of the antidegradation policy contains provisions
to protect existing uses for all water bodies, and Tier 2 contains additional provisions to protect
high quality waters from degradation. The policy applies to regulatory actions that potentially
allow an increase in pollutant loading to waters in the state, and such actions include the
development and implementation of TMDLs. In the 303(d) list, water bodies listed as “impaired”
are targeted for TMDLs so that appropriate water-quality-related uses can be restored and then
maintained in accordance with Tier I of the antidegradation policy. Water bodies listed as
“threatened” are targeted so that existing uses can be maintained (Tier 1) and so that applicable
high quality waters are protected from degradation (Tier 2). For this revision of the 303(d) list,
TNRCC has added “threatened” as an explicit reason for listing water bodies. For future
revisions, additional trend analyses to identify threatened water bodies will be conducted as data
availability improves.

Preparation of the First Draft

The 1998 303(d) List began with revision of the 1996 303(d) List. The following steps were
taken by the TNRCC to prepare the first draft of the 1998 303(d) List:

< update the 1996 List by assessing water bodies in basin Groups B and C for all
designated uses and numeric and narrative criteria;

< update the 1996 List for all state water bodies by assessing fish and shellfish advisories
and oyster waters criteria;

< determine if any water bodies on the 1996 List could be removed based on changes to
the guidance protocols developed in cooperation with EPA;
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review additional data and information;

assess threatened water bodies;

consider additional lists of water bodies;

consider the antidegradation policy;

assign initial priority ranking to listed water bodies; and
solicit public comment.

NNNNNNA

Removal of Water Bodies from the 1996 List

All water bodies included on the 1996 List were reviewed to determine if removal from the list
(de-listing) was appropriate. Recent changes in the screening procedures and assessment for listing
water bodies were the basis for de-listing several water bodies. These new procedures were
developed jointly by the TNRCC, the CRP, and the EPA and are described in the “Guidance for
Screening and Assessing Texas Surface and Finished Water Quality Data” (4/21/98). Specifically,
the EPA agreed that:

< it is not appropriate to list waters for partial support of the contact recreation use when
fewer than 25% of the screened samples exceeded relevant criteria, and

< at least nine samples or measurements are needed to support listing decisions for
conventional pollutants, and at least five samples are required for toxic substances and
ambient toxicity tests.

In addition, Texas Department of Health information was reviewed to determine if any listed water
bodies were affected by changes in consumption advisories or aquatic life closures.

Twenty-seven (27) water bodies were de-listed due to changes in the screening and assessment
methodology to determine nonsupport of contact recreation use and because fish consumption
advisories were rescinded by the TDH. Ten (10) other waters were de-listed due to insufficient
samples or because further assessment indicated that the original designation of impairment was
erroneous (see Section V, Water Bodies Removed from the List).

Assessment of Water Bodies in Basin Groups B and C

The TNRCC Water Quality Division assessed water bodies in Groups B and C for attainment
of all designated uses and numeric and narrative criteria. Conventional and toxic pollutants data
were screened against numeric surface water quality standards.

These assessments identified impaired water bodies and were compiled in the initial 303(d) list.
TNRCC staff also assessed water quality described by narrative criteria for which associated
numeric data exist. In particular, ambient water and sediment toxicity data that help determine
support of the narrative criterion that surface waters shall not be toxic to aquatic life were
examined. Important water quality data exist for which water quality standards have not been
developed, for example, for nutrients in water (associated with narrative criterion concerning
aquatic plant growth) and toxicants in sediment and fish tissue. Assessment of available data
resulted in a list of water bodies where elevated levels of these constituents may be cause for
concern. Water bodies with these water quality concerns were compiled in a separate list labeled
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Addendum 2. Water bodies listed on Addendum 2 required additional data or information related
to an actual impairment to support listing on the 303(d) list.

Water bodies on the 303(d) list and the addenda were identified by a designated segment
number and name. In cases where the water body listed is a tributary of a classified segment, the
identifying number used in the list is the designated segment number with an alphabetic extension
(for example, 0806-B, 1242-A). Each letter extension is used only once under a single parent
segment number. This practice allows the list to show more precisely that some impairments have
been identified only in the tributary waters. However, since only Groups B and C were assessed
for this listing, there are still some impaired tributary waters described within the segment
summary for the parent segment (such as Donna Reservoir, which is identified in the listing for
Segment 2202, Arroyo Colorado above Tidal). Ultimately, as discussed later in this document,
the TNRCC intends to delineate and identify subwatersheds of segments to enhance watershed
management activities. Additional tributaries may be identified and listed in subsequent updates
to the list as each basin group is addressed in sequence.

The data screening was consistent with the guidance and procedures used for compiling the
1998 §305(b) Water Quality Inventory (see “Guidance for Screening Assessing Texas Surface and
Finished Water Quality Data”). Data used to support the preparation of the 1998 §303(d) List can
be obtained through a request to the TNRCC Surface Water Quality Monitoring Team (attention:
Louanne Jones, by mail at TNRCC, MC150, P.O. Box 13087, Austin, Texas 78711-3087; by
phone at 512-239-2310, or by e-mail to lojones@tnrcc.state.tx.us).

Assessment of All Water Bodies for Selected Designated Uses and Parameters

The TNRCC assessed all state water bodies for fish consumption advisories, and aquatic life
and shellfish closures. These uses and criteria were selected because they signal a potential risk
to human health and therefore were analyzed for the entire state. These assessments identified
impaired water bodies and were compiled in the initial draft of the 303(d) list.

The annual update issued by TDH for aquatic life closures, fish consumption advisories, and
shellfish harvesting restrictions was used in this assessment (see Fish Advisories and Bans, TDH
1997). Review of TDH data was consistent with the guidance and procedures used for compiling
the 1998 §305(b) Water Quality Inventory (see “Guidance for Screening and Assessing Texas
Surface and Finished Water Quality Data”). Data or information used for this assessment can be
obtained by mail from Mike Ordner, Texas Department of Health, Seafood Safety Division, 1100
West 49th Street, Austin, Texas 78756; by phone at 512-719-0215; or fax 512-719-0220.

Review of Additional Data and Information

An additional assessment considered data for all basin groups that was collected by the Water
Utilities Division of TNRCC. This assessment was done to determine if surface drinking water
sources were impaired or threatened based on samples from finished (treated) water supplies.
Screening criteria for this analysis were based on:

< Primary Drinking Water Standards. Only data on organic chemicals is used at this time
for two reasons: the data on inorganic chemicals in finished drinking water are not
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readily available for analysis, and exceedances of inorganic chemicals tend to be
associated with groundwater sources, rather than surface waters.

< Secondary Drinking Water Standards for treated water [chlorides, sulfates and total
dissolved solids (TDS)].

Exceedances of organic constituents were considered for either impaired [violation of the
maximum contaminant level (MCL)] or threatened status (exceedances of 50% of the MCL).
TDS, chloride, and sulfate exceedances were used to identify water quality concerns. Water bodies
associated with public water supply systems that have increased demineralization were also
identified. All of these water bodies were compiled on a list labeled Addendum 1. Water bodies
listed on Addendum 1 required additional data or information related to an actual impairment to
support listing on the 303(d) list.

Assessment of Threatened Water Bodies

As outlined in 40 CFR Section 130.2(j) and in EPA guidance, states are required to identify
water-quality limited segments “where it is known that water quality . . . is not expected to meet
applicable water quality standards.” Such water bodies, that are supporting their designated uses
and have no exceedances of criteria, are considered “threatened.” The TNRCC defined threatened
water bodies as those water bodies where specific pollutants have been identified which may cause
nonsupport of uses and/or criteria within the next four years.

After completing the initial screening analyses of the Water Quality and Water Utilities
Divisions’ data bases, the TNRCC outlined one method for listing a water body as threatened.
This method relies on data from treated drinking water for pollutants whose only source is surface
water. Data (organics only) were screened against 50% of the MCL for primary drinking water
standards. Water bodies with exceedances of 50% of the MCLs were listed in Addendum 1. These
water bodies required additional data or information to support listing on the 303(d) list.

Priority Ranking of Listed Water Bodies

The first draft list was reviewed by an interagency panel consisting of technical staff
representing the TNRCC (both Austin and regional offices), the Texas Water Development Board
(TWDB), the Texas State Soil and Water Conservation Board (TSSWCB), and the Texas Parks
and Wildlife Department (TPWD). Water bodies were prioritized for TMDL development using
the criteria and logic identified in Section III, Guidance for Assigning Priority for TMDL
Development (4/21/98).

Exceedances of water quality standards and criteria were considered. Additional conditions
were appraised, including the level of public concern as judged, in part, by the interest of local
groups in addressing the issue. The panel assigned initial priority rankings for each pollutant or
stressor in that water body, following specific discussion of the listed parameters in each water
body. An overall priority for each water body was also assigned, based on the highest priority
assigned to any specific stressor or pollutant listed for that water body.
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Public Participation

Those waters, or portions of waters, identified as not supporting a designated use, or as not
meeting numeric water quality standards, were placed on the first draft 303(d) list. This draft
303(d) list (1/23/98) and the two addenda were posted on the TNRCC Internet site in mid-January
and presented at a January 23, 1998, CRP meeting. This meeting was attended by representatives
of numerous local, state, and federal agencies (including EPA Region 6 TMDL staff), and other
organizations and interest groups. This presentation initiated the second round of public input. The
presentation described the process used to develop the list to that point, and solicited public
comments, data, or any other information relevant to the listing process, the contents of the draft
list, and the status of water bodies on the two addenda lists. An additional basin steering
committee meeting was held in the Trinity River basin on February 9, 1998, to discuss the
addenda lists, rankings, monitoring strategies, timetables, and threatened waters.

Participants at these meetings were asked to provide all comments and submissions in written
form, via letter, facsimile transmission, or e-mail, to provide for an accurate record of the
commentor’s own words and concerns.

Attendees were informed that comments or information received by early February 1998 could
affect the draft list submitted for initial EPA staff review. Any comments or information received
between the submission of the first draft list to the EPA and the end of the Texas Register final
public notice comment period would be considered before submission of the final list in April.

Refinement of the First Draft List

Numerous written comments, and many requests for more information, were received over the
ensuing few weeks. TNRCC staff compared the comments with staff interpretations of scientific
principles and the Texas Surface Water Quality Standards to revise the January 23 draft list.
Waters included on the two addenda lists were either added to, or omitted from, the draft list.

Consideration of Addenda 1 and 2

Water bodies on Addendum 1 (drinking water use only) and Addendum 2 (narrative criteria)
required additional data or information to justify inclusion on the 303(d) list. For the water bodies
listed on Addendum 1, the TNRCC had initially proposed using exceedances of secondary
standards in both finished and raw water. However, based on stakeholder input as well as
TNRCC’s concerns that exceedance of these drinking water criteria at the levels detected do not
pose a risk to public health or safety, this proposal was withdrawn.

TNRCC re-evaluated the water bodies on Addendum 2 to determine exceedances of screening
levels for narrative criteria resulting in the impairment of a designated use. In addition to the
review of numeric data, comments addressing narrative criteria were also considered. Additional
segments were listed based on narrative criteria when the water bodies also demonstrated
nonsupport of an associated designated uses or numeric criteria.

Refinement of List Based on Public Comment

Based on the comments and data received during the first two rounds of public comment,
TNRCC made appropriate adjustments to listing. For example:
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< USGS data submitted on mean dissolved lead in Clear Fork of the Trinity River Below
Lake Weatherford was used to recalculate the criterion for lead, resulting in the
removal of this constituent from the draft list.

< Information submitted on temperature violations in Lake Arlington suggested that the
monitoring locations were in the mixing zone for the power plant’s hot water
discharge. TNRCC agreed with this information and the conclusion that the
temperature data did not reflect ambient conditions, and so removed this impairment
from the draft list.

Refinement of Criteria for Threatened Designation

Additional consideration was given for determining if a water body was threatened. Water
bodies moved from Addendum 1 onto the 303(d) list and classified as threatened were water bodies
with exceedances of 50% of the MCL for organic compounds. The additional data and information
used to justify this move was:

< Best professional judgment of the Water Utilities Division that treated water was
nearing an MCL violation for particular pollutants whose only source is surface water.
Exceedances of 50% of the MCL was chosen based on workgroup discussions for
revising the National Primary Drinking Water Regulations;

< Best professional judgment of Water Quality Division that levels of atrazine found in
treated water approximate the levels found in surface water; and

< Direct confirmation of the impending impairment of one water body listed as
threatened using the methodology of exceedances of 50% of the MCL. With one
additional sample taken in early February 1998, Aquilla Lake, which had been listed
as threatened in January 1998, was in violation of the MCL for atrazine and became
impaired. The threatened status was based on two samples taken in 1997, both of
which actually exceeded the MCL (not just 50% of the MCL). The one additional
sample in early February 1998 raised the annual running average over the MCL, which
is a violation of drinking water standards. The water body was then reclassified as
impaired.

At this stage, a second method was adopted for categorizing a water body as threatened. This
method involves those water bodies where the human health criteria (for toxicants in water) for
consumption of fish are exceeded, but available fish/shellfish tissue data have been evaluated by
the Texas Department of Health, and through a risk assessment, fish/shellfish are determined to
be safe for consumption. In this context, the fish consumption use is still supported but is
threatened based on water column data indicating the potential for bioaccumulation in fish tissue.

Other reliable, available data and information, such as statistically valid trend analyses, that
indicate an apparent declining water quality trend would have been considered; however, no trend
analyses were carried out by TNRCC nor were any submitted by stakeholders. The TNRCC and
the CRP will continue to bolster efforts in the future to collect and identify additional sources of
available data and information that could be used to determine if a water body’s uses are
threatened. Links to other TNRCC program areas (for example, source water protection) will be
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strengthened, and greater use will be made of data and information from other agencies
(TSSWCB, TWDB, TPWD, TDH, and federal agencies).

Dilution calculations or predictive models are routine parts of individual TNRCC permitting
actions to develop effluent limits that will prevent potential future impairment, so the use of such
analyses of permitted discharges for 303(d) list development would be redundant and would not
provide any new perspectives.

Refinement of Priority Ranking

In addition to changes in listing made in response to public comment, changes were also made
to some of the initial priority rankings. TNRCC agreed with certain recommendations that better
reflected local concerns expressed in comment letters. The revised priorities were based on the
severity of pollution (whether greater or lesser than initially thought), the adequacy of data sets,
and the uses of the water bodies. For example, all water bodies not meeting their contact
recreation use were initially ranked as a low priority, pending the results of an ongoing fecal
coliform study. This study is investigating the use of fecal coliform as the indicator of contact
recreation use. Based on concerns about water bodies that are currently listed for nonsupport and
are heavily used for recreation, TNRCC gave these water bodies higher priority.

Completion of Second Draft

Descriptions of the listed water body stressors were edited to better describe the nature of
apparent water quality problems or concerns and to make the list more understandable to a general
audience. Agency analyses of comments and revisions of the draft list were coordinated with the
executive management of TNRCC. A revised draft 303(d) list (2/19/98) was then submitted in
mid-February for review and comment by EPA Region 6 staff. This revised draft list was also
posted on the Internet, replacing the earlier (1/23/98) version.

Preparation of the Final 303(d) List

After receiving EPA staff comments regarding the 2/19/98 draft list, the TNRCC modified the
list as appropriate, considering sound science, state policies and priorities, and legal requirements.
An announcement of the availability of the proposed final list for review and comment was
published in the Texas Register on March 13, 1998. The revised (3/13/98) draft was made
available for public review via Internet posting and by mail upon request by telephone, mail, or
e-mail. Comments were accepted for 30 days following the Texas Register posting, with the
comment period ending on April 13, 1998. This period constituted the third round of public input.

When the final comment period closed, any comments received were synthesized with the
previous comments from the public and EPA, and evaluated by comparison with staff
interpretations of scientific principles and the Texas Surface Water Quality Standards. Appropriate
revisions to the draft list were made and coordinated with TNRCC executive management. The
resulting final list is consistent with sound science, state policies and priorities, and legal
requirements. The final list and supporting materials and documents for the list were submitted
to EPA Region 6 on April 23, 1998. The supporting materials included:
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< “Methodology for Establishing Surface Water Quality Priorities for Texas River
Basins” (this document);

< “Guidance for Screening and Assessing Texas Surface and Finished Water Quality
Data;”

< “Guidance for Assigning Priority for TMDL Development;”

< Documentation to explain the status of formerly listed water bodies that are no longer
included on the final 1998 CWA 303(d) List; and a

< List of other water bodies considered for 1998 listing.

A summary of TNRCC responses to comments received during the listing process will be
prepared following the submission of the final list and will be submitted to EPA and posted in the
Texas Register as soon as possible.

Targeting of Listed Water Bodies

Criteria were developed to establish priorities for TMDL development (summarized in Section
III, Guidance for Assigning Priority for TMDL Development). While designated uses and severity
of pollution were the basis for structuring the criteria, it should be noted that the prioritization
methodology was not an attempt to determine the economic or aesthetic value of a water body or the
value of its designated use. The priority ranking criteria are meant to include elements of risk
assessment (that is, place higher priority on more severe water quality problems) and allow for
programmatic needs (that is, distinguish between situations that are known to require immediate
TMDL development and those where more information is required to verify that impairments exist).
The TNRCC intends to delineate watersheds and subwatersheds statewide to allow better
resolution when defining and confronting water quality issues. Delineation of watersheds will also
provide a geographic reference for water bodies on the list that are more detailed than the current
designated segment numbers. Where possible, impairments will be addressed at the subwatershed
level, unless evidence shows that constituents from other subwatersheds contribute to the
impairment of the targeted water body. In general, TMDL analyses and activities will be designed
to include all subwatersheds necessary to adequately define or address the issues at hand, but will
be limited to those subwatersheds where a TMDL is truly needed and appropriate. That scope may
sometimes require that pre-defined subwatersheds be even further subdivided to address very
localized issues. As the subwatershed delineation proceeds, a scheme for numbering or identifying
the subwatersheds will be developed and implemented. The delineation of watersheds and
subwatersheds throughout the state is evolving through the Watershed Planner, a tool that will
greatly enhance Texas’ ability to target water quality impairments at the scale necessary to address
nonpoint source pollution.

Statewide Schedule for Developing and Implementing

Total Maximum Daily Loads

Section I provides a schematic layout of where and when each water body on the 1998 CWA
§303(d) List will be targeted for action over an eleven year period. To the extent possible, multiple
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pollutants will be addressed concurrently as TMDLs are developed for listed water bodies. As the
schedule conveys, TNRCC expects that it will require a minimum of three years and a maximum
of six years to address any particular water body. However, some TMDLs may be completed
sooner than the proposed time line, and some water bodies may take longer than anticipated for
a variety of unforeseeable reasons. The EPA, the TNRCC, and the watershed interest groups
participating in the development of TMDLs must collaborate in an efficient manner, but must also
allow some acceptable level of flexibility in the process.

As a general rule, the TNRCC will address impaired water bodies with the highest priority
assignments first, within the constraints of the watershed management cycle. If there are no water
bodies listed with a high priority within a basin, then TMDL activities will focus on those listed
as medium, then on those listed as low, and finally on those listed as threatened. This prioritization
is not absolute, and can be changed with significant stakeholder information to support the need
to target a threatened segment first. Each basin group will begin a cluster of TMDL actions at five-
year intervals; statewide, a different basin will be initiating TMDLSs each year of the five-year
cycle.

Management Activities Currently Underway

TMDLs, or other water quality management initiatives that address pollutants of concern, are
currently underway in certain water bodies on the 1998 303(d) List.

To date, the TNRCC has submitted a total of eight TMDLs to the EPA for technical review,
in the form of five separate reports, within about the last five years. None of these eight have
received final approval by the EPA. These TMDLs are described below.

< Cypress Creek, Segment 1089draft of this TMDL for dissolved oxygen was sent
to EPA for technical review and was approved. The TNRCC is planning to conduct
a public hearing for this TMDL within the next six months in conjunction with a
public hearing for another TMDL in the Houston Ship Channel (described below).
The TNRCC is using the Cypress Creek TMDL model in review of new wastewater
permits.

< Houston Ship Channel System (HSC), multiple segm&nis.drafts of a TMDL for
dissolved nickel have been submitted. The EPA approved the first draft, but it was
unacceptable to area stakeholders. The EPA did not approve the second draft, but
with minor, resolvable objections. A third draft is being prepared and should be
submitted for EPA review after receipt of stakeholder comment and TNRCC
management review. After EPA approval, a public hearing will be conducted in
conjunction with the hearing on the Cypress Creek TMDL.

< Houston Ship Channel System, multiple segmaie as those for nickel). TMDLs
for six other dissolved metals (zinc, copper, lead, arsenic, mercury, and silver) were
submitted in three separate reports for EPA review, and were approved. However, the
TMDLs were opposed by stakeholders, and have been delayed. The process currently
underway to resolve issues related to the nickel TMDLs will be used to reach
agreement on the TMDLs for these other metals. However, recent sampling and
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assessment for the 1998 303(d) List suggest that the problems from these metals may
not actually exist, and significant revision or elimination of some of these TMDLs
may be needed.

TMDLs or related management activities are underway in eight more watersheds, as described
below.

< Armand Bayou, Segment 1113evelopment of a TMDL for dissolved oxygen is in
the initial stages. TNRCC staff have developed a water quality model of the bayou
system, and are developing a geographic information system model of the watershed
using techniques similar to those used in the nearby Dickinson Bayou watershed.
Additional field studies have been performed to gather hydraulic characterization
data for Armand Bayou and tributaries. Stakeholder meetings have been held in the
watershed to introduce project plans and begin involving local interests in planning
further developments. A watershed study may be financed by the General Land
Office to better assess water and biological community quality in the watershed, and
to determine the appropriate standards for undesignated tributaries or tidal fringes.

< Arroyo Colorado, Segments 2201 and 220Bemical, hydrologic, and spatial data
is being acquired and compiled for the water quality modeling effort associated with
this project. Analysis of existing data is currently underway. Coordination of
stakeholder and public participation for the project is also progressing, and a
functional participation mechanism is expected to be in place by the beginning of the
summer (1998). The first meetings of the Stakeholder Committee and the Science
and Technical Advisory Committee are scheduled for June, 1998.

< Big Cypress Creek and Lake O’ the Pines, Segments 0404 andTIMREC, in
partnership with the CRP, is currently performing a study of poultry operations to
determine any impact to water quality. This study is being conducted under a
mandate of the Texas Legislature. Three river basins are involved in the study,
including the Big Cypress, the Angelina River, and the Guadalupe—Blanco. The
results of that study may support or become part of a subsequent TMDL specifically
for the Big Cypress Creek (segment 0404) and Lake O’ the Pines (segment 0403)
watersheds. The Clean Rivers Program is developing a monitoring plan to collect
data on other water quality issues (such as dissolved oxygen and metals) that will be
used in the TMDL planned for these watersheds.

< Dickinson Bayou, Segments 1103 and 1104RCC is developing a method for
using geographic information system software in conjunction with water quality
models for performing TMDLs, using the Dickinson Bayou watershed as the test
case. After the method is developed adequately and usable, recent data on watershed
land use is available, a TMDL for dissolved oxygen will be developed for Dickinson
Bayou.

< E.V. Spence Reservoir, Segment 14lf%e Colorado River Municipal Water District
and the TNRCC are currently collaborating to produce a work plan for this project.
The work plan will include detailed descriptions of all individual project efforts,
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including data collection, water quality modeling, quality assurance, and stakeholder
and public participation. A funding agreement for the project is expected to be in
place by early summer (1998). Compilation and analysis of existing water quality
data and (other data) is currently underway.

< Greens Bayou Above Tidal, Segment 1026TMDL for dissolved oxygen is being
developed. A model to analyze point source impacts has been calibrated, and
preliminary estimates of nonpoint source loads have been developed with a simple
spreadsheet model. Representatives for the City of Houston have proposed
performing a study in the watershed to characterize nonpoint source loading and
effects, and TNRCC is awaiting specifics on the proposed study.

< North Bosque River, Segments 1226 and 1®2&Bious state, federal, and regional
agencies have been studying nutrient loading issues, especially as related to intensive
dairy operations, for several years. The Texas Institute for Applied Environmental
Research (TIAER) at Tarleton State University has collected data and developed a
model of the upper part of the North Bosque River watershed. TIAER and other
agencies are working to extend the model into the lower watershed, where land use
patterns are different, with the hope of including Lake Waco in the modeled
watershed. The Texas Institute for Applied Environmental Research and the Brazos
River Authority continue to collect water quality data in the watershed to support
development of the TMDL. TIAER is also conducting a project in the Upper North
Bosque watershed to evaluate loading from waste application fields and the effect of
implementation of best management practices to reduce impact from runoff from
these areas. TIAER and the Brazos River Authority are in the final stages of
completing a report on water quality in the watershed, efforts to develop and apply
water quality models to evaluate the water quality in the river, and the potential
impact on the water quality in Lake Waco. TNRCC has monitored the studies and
developments in the Bosque River watershed, and is providing guidance to the
participants, with the intent that the analyses and plans that ultimately result will
become a TMDL.

< Salado Creek, Segment 19The San Antonio River Authority and the TNRCC are
currently collaborating to produce a work plan for this project. The work plan will
include detailed descriptions of all individual project efforts, including data
collection, water quality modeling, quality assurance, and stakeholder and public
participation. A funding agreement for the project is expected to be in place by early
summer (1998). Compilation and analysis of existing water quality data and model
evaluation is currently underway. TNRCC staff met with representatives from the
San Antonio River Authority on March 26, 1998 to discuss the components of the
TMDL. Under the current Clean Rivers Program contract (FY98-99) the San Antonio
River Authority will conduct several activities which will contribute to the
development of the TMDL for this segment. This effort will include additional data
collection to evaluate the presence and levels of diazinon, which has been found in
historical samples collected in this segment. Other issues related to fecal coliform
bacteria and dissolved oxygen levels will also be evaluated.
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River Basins & Hydrologic
Units

Appendix 1. The Statewide Watershed Management Schedule

FY 1998 FY 1999

FY 2000

FY 2001 FY 2002

FY 2003 FY 2004

FY 2005

Group A:

Canadian River, Red River,
Sulphur River, Cypress Creek,
Sabine River, Neches River

Scoping

Data Collection

Baseline Monitoring

Data Collection

Baseline Mon.

Assessment & Targeting

Strategy Development

Assessment & Targeting

Strategy Dev.

Implementation

Neches—Trinity Coastal,
Trinity—San Jacinto Coastal,
San Jacinto River, San
Jacinto—Brazos Coastal

Group B: Scoping Scoping
Trinity River ] ] . ]
Data Collection Baseline Monitoring Data Collection
Assessment & Targeting Assess & Target
Strategy Development
Implementation
Group C: Scoping Scoping

Baseline Mon.

Data Collection

Baseline Monitoring

Data Collection

Assessment & Targeting

Strategy Development

Implementation

Group D:

Brazos River,
Brazos—Colorado Coastal,
Colorado River, Lavaca River

Scoping

Scoping

Baseline Monitoring

Data Collection

Baseline Monitoring

Data Collection

Assessment & Targeting

Strategy Development

Implementation

Group E:

Colorado—Lavaca Coastal,
Lavaca—Guadalupe Coastal,
Guadalupe River, San Antonio
River, San Antonio—Nueces
Coastal, Nueces River,
Nueces—Rio Grande Coastal,
Rio Grande

Scoping

Data

Baseline Monitoring

Data Collection

Baseline Monitoring

Assess. & Targeting

Strategy Development

Assessment & Targeting

Strategy Development

Implementation

Implementation

March 1998
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Appendix 2. Water Quality Data and Information
Used by the TNRCC for the 1998 305(b) Assessment and 303(d) Listing

June 26, 1998

Type of Category To determine For waterbodies in
. . which basins?
data/information
1. Water quality data | A. Instream water quality data collected under a TNRCC-approved 1) Partial or nonsupport of a designpted use  Basin groups B & C
(numeric values) Quality Assurance Project Plan (QAPP). Under the existing systgm, determined by computer scan.
these data are routinely submitted to TNRCC by Clean Rivers 2) Segment ranking (H,M,L)**
Program basin planning agencies, USGS, or TNRCC's monitoring 3) Monitoring plans
program, & then entered into TNRCC's database.
B. Instream fecal coliform bacteria data collected under a TNRCC- 1) Partial or nonsupport of designated use All basins
approved QAPP (as in A) & used to develop 1996 305(b) inventofy & based on re-evaluation of 1996 305(b)
1996 303(d) list. More recent fecal coliform data from basins B &|C summary data using new EPA guigelines
will be used in Category A. 2) Segment ranking (H,M,L)**
3) Monitoring plans
C. Instream water quality data other than Category A or B (above). falue 1) Support results of computer scan (in A)  Basi&dolps B
& accuracy confirmed by TNRCC. to verify partial or nonsupport of a
designated use
2) Segment ranking (H,M,L)**
3) Monitoring plans
2. Information (may | D. Evaluative (modeling) analyses, water quality studies, anecdotal 1) Segment ranking (H,M,L,T)** Basin groups B & C
be based on numeric information. Value & accuracy confirmed by TNRCC. 2) Monitoring plans
values but is summary
or evaluative in E. Aquatic life closure or consumption advisory & closing of shellfish 1) Partial or nonsupport of a designated use  All basins
nature) waters (both from Texas Department of Health). 2) Segment ranking (H,M,L)**
3) Monitoring plans
F. Information from TNRCC Water Utilities on levels of chemicals 1) Nonsupport of a PWS use Basin groupg B & C

(exceedances of drinking water standards and detections below t

he 2) Segment ranking (H,M,L,T)**

standards) in treated water.

3) Monitoring plans

*k

H=High, M=Medium, L=Low, T=Threatened. The public input process will help develop the criteria to determine these rankings.
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Guidance for Assigning Priority for TMIDL Development in 1998-Listed Water Bodies

June 26, 1998

Priority Rank Ranking Criteria
Texas Surface Water Quality Standards Impairments and . . . . . . Additional Conditions That Must Be Met
HIGH Any one of the following For all impairments classified as HIGHNonsupport also represents potentially
correctable and/or serious problamd one of the following:
Utility and e sufficient data exist to justify and/or support TMDL development
feasibility of e immediate programmatic needs or planning cycle coordination require gction
TMDL ® |egislative initiatives or court orders/decisions must be met.

development

high 1. Designated use not supported

A. Aguatic Life use not supported due to exceedance of numeric criteria
(DO, toxic substances) or ambient toxicity

B. Public Water Supply use not supported due to exceedances in source (b) Drinking water MCL violation is a result of suidacéawétation
water of human health criteria, or violation in treated water of primary from human activities.
MCL and (b)
C. Contact Recreation use not supported and (c) (c) Water body is heavily used for contact recreation and illnesses caused by

waterborne pathogens have been confirmed.
D. TDH Aquatic Life Closure for non-legacy pollutants (e.g., Se, dioxin)

E. Oyster Waters harvesting not supported, based on permanent closure by
TDH due to monitored indicators of pathogens or toxic substances

2. TSWQS criteria exceeded

F. Numeric criteria exceeded for human health (for bioaccumulation in (f) Fish tissue data indicate human health risk frortiocoosfistp
fish) and (f)

G. Numeric criteria for TDS, chloride, etc,. . . (Not applicable)

H. Narrative criteria (e.g., excessive plant growth) are not met and (h) (h) Problem also represents significant publie.gomegriert levels &
effects are excessive & local entities have taken actions to address thein).

3. Designated uses supported and TSWQS criteria méthreatened”)

I. No MCL violation, but exceedances of 50% of MCL and (i) (i) Levels result of human activities to surface water. (See Note 2A)

J. Numeric criteria exceeded for human health, etc . . . (Not applicable)

K. Available data & information evaluated by TNRCC suggests that uses or (k) Threatenedoggtelso represents a significant public concern (e.qg.,
criteria may not continue to be maintained in following 4 years and (k) local entities or groups have taken significant action to address isgue).

DO=Dissolved oxygen Se=Selenium Hg=Mercury TSWQS=Texas Surface Water Quality Standards = PCBs=polychloringted Hipi$e=Total dissolved solids
TDH=Tx. Dept. of Health MCL=Maximum Contaminant Level
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Priority Rank

Ranking Criteria

Texas Surface Water Quality Standards Impairments and . . . . . . Additional Conditions That Must Be Met

MEDIUM

Need more dat]

2l

Any one of the following For all impairments classified as MEDIUMPartial or nonsupport also
represents potentially correctable and/or serious problem, where additional
collection is necessary to verify the extent and/or severity of impairment.

data

to verify extent
and/or severity

1. Designated use not supported or partially supported

of impairment

A. Aquatic Life use not supported or partially supported due to exceedances (a) Additional data required to verify exteatisesiffrnonsupport of usg.

of numeric criteria (DO, toxic substances) or ambient toxicity and (a)
B. Public Water Supply use not supported, etc. . . . (Not applicable)

(c) Water body is heavily used for contact recreation and there is considerg
local support for addressing problem.

C. Contact Recreation use not supported and (c)

D. TDH Aquatic Life Closure or Consumption Advisory for legacy pollutant
(e.g., chlordane) or non-legacy pollutant as a secondary contaminant; or
Consumption Advisory for non-legacy pollutants.

E. Oyster Waters harvesting not supported based on permanent closure @ Sources of contamination and exclusion represents significant public cq
TDH and (e) (i.e., concern about exclusion from harvesting).

ible

ncern

2. TSWQS criteria exceeded

F. Numeric criteria exceeded for human health (for bioaccumulation in (f) Fish tissue data not available or insufficienhfoinddteman health
fish) and (f) risk from fish consumption.

G. Numeric criteria for TDS, chloride, sulfate, temperature, pH or
enterococcus bacteria exceeded

H. Narrative criteria (e.g., excessive plant growth) not met and (h) (h) Problem represents a potential but not verified pubhcem.

3. Designated uses supported and TSWQS criteria méthreatened”)

I. No MCL violation, but exceedances of 50% of MCL and (i) (i) Levels result of human activities to surface water. (See Note 2A)
J. Numeric criteria exceeded for human health (for bioaccumulation in (j) Fish tissue data indicates no human health riskifntiocoof fish.
fish, but (j)

K. Available data & information evaluated by TNRCC suggests that uses or (k) Threat thediteequires verification.
criteria may not continue to be maintained in following 4 years and (k)

DO=Dissolved oxygen Se=Selenium Hg=Mercury TSWQS=Texas Surface Water Quality Standards = PCBs=polychloringted Hipi$e=Total dissolved solids
TDH=Tx. Dept. of Health MCL=Maximum Contaminant Level



Priority Rank Ranking Criteria

Texas Surface Water Quality Standards Impairments and . . . . . . Additional Conditions That Must Be Met
LOW Any one of the following For all impairments classified as LQWartial or nonsupport also represents

e potentially correctable problem and:

Utility or TMDLs require international or interstate collaboration
feasibility of ® problem occasional or intermittesuhtd one of the following
TMDL i) problem not correctable (natural causes, physical factors)
development is i) problem has minor consequences and/or would not severely limituses
low (e.g., minimal temperature exceedances in unshaded prairie streams)

1. Designated use not supported or partially supported

A.

B. Public Water Supply use not supported , etc. . . (Not applicable)

. Contact Recreation use not supported due to exceedance of fecal coliform

. TDH Fish Consumption Advisory

. Oyster Waters harvesting partially supported, based on temporary closure (e) Closure due to preemptive response to itieathémuooff)l or red tide

Aquatic life not supported or partially supported due to exceedances of
numeric criteria (DO, toxic substances) or ambient toxicity

bacteria criteria

by TDH and (e) and exclusion does not represent significant public concern

2. TSWQS criteria exceeded

F.

G.

H.

Numeric criteria exceeded for human health, etc . . . (Not applicable)

Numeric criteria for TDS, chloride, sulfate, temperature, pH or (g) Criteria exceeded but with no significant public impact
enterococcus bacteria exceeded and (g)

Narrative criteria not met and (h) (h) No known public concern

3. Designated uses supported and TSWQS criteria méthreatened”)

No MCL violation, but exceedances of 50% of MCL and (i) (i) Levels result of natural conditions in surface water. (See Note 2A)

J. Numeric criteria exceeded for human health, etc. . . (Not applicable)

K.Available data & information, etc . . . (Not applicable)

DO=Dissolved oxygen Se=Selenium Hg=Mercury TSWQS=Texas Surface Water Quality Standards = PCBs=polychloringted Hipi$e=Total dissolved solids
TDH=Tx. Dept. of Health MCL=Maximum Contaminant Level
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NOTES:

1. Water bodies witl significant & immediate threat to human health or ecosystem integlitye consideredritical and addressed immediately,
through programs and procedures (other than the TMDL process) to remove the immediate threat or exposure. These c¢atisalcoditend
themselves to the cyclical nature of the 303(d) listing process and the often time-consuming development of the TMDL. oHogvtheitmmediate
threat is addressed, and if conditions persist that could result in a future occurrence of the critical problem, the watged bogly be a candidate for
the High category (or Medium, Low, or Threatened if appropriate) in the next listing cycle. For example, (1) Violation of a drinking water MCL in the
treated drinking water would be addressed immediately (e.g., boil water notice); if the exceedance is identified as a source water contaminant, then the
water body could be a candidate for listing. (2) llinesses contracted through contact recreation; the immediate expoksaraddoesded through
closure of the water body to swimming; if conditions persist or reoccur, the water body would also be a candidate f(8)listajgr fish kills caused
by a spill or illegal discharge; the spill or discharge would be addressed immediately; if the water body remains contaminated, then it could also be a
candidate for listing.

2. For the 1998 303(d) List, the data and information to determine if a water body falls into the threatened categoryH#EHNA&DIUM or LOW)
will come from three sources:
A. Data provided by TNRCC's Water Utilities Division for organic chemicals that are above 50% of the maximum contaminM€levielr (
primary drinking water standards (and may also exceed the MCL, but do not cause an MCL violation). These chemicals must also represent
contamination of a surface water source that are the result of human activities. Only data on organic chemicals is tisesl fat thvo
reasons: the data on inorganic chemicals in finished drinking water are not readily available for analysis, and exceedances of inorganic chemical
tend to be associated with groundwater sources, rather than surface waters. To distinguish between source waterghhaicity dani
TMDL development (Threatened-high) and those that are a medium priority (Threatened-medium), the following criteria were used:
Threatened-high: Systems with 9 or fewer samples, 3 or more samples of organic chemicals exceed 50% of MCL; systeragids> 9 s
>25% of samples of organic chemicals exceed 50% of MCL.
Threatened-medium: Systems with 9 or fewer samples, 2 samples of organic chemicals exceed 50% of MCL; systems with,31 ®-samples
25% of samples of organic chemicals exceed 50% of MCL.
B. Datafrom TNRCC'’s Surface Water Quality databagee screened against numeric criteria for human health (for bioaccumulation in fish).
Exceedances of these criteria, coupled with a TDH human health risk analysis for fish consumption based on fish datanfrenvdtes $ody
for the same constituent of concern which indicates NO additional risk would lead to ranking of the water body as Threhtened-me
C. Verifiable information provided by stakeholders and other agencies that establishes an impairment of water quality standards would occur in the
next 4 years. Such information consists of evaluative (modeling) analyses or water quality studies, whose value and accuracy have been
confirmed by TNRCC.

3. “Legacy pollutants” are those pollutants that have been banned by EPA or those pollutants emanating from a known legacy source.

4. “TMDLs underway” refers to TMDLs or other water quality management initiatives currently in process that address thieghcltute@rn.
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Guidance for Screening and Assessing
Texas Surface and Finished Drinking
Water Quality Data

June 26, 1998

General Assessment Methodology

The Texas Natural Resource Conservation Commission (TNRCC) administers water quality
management programs with the goal of protecting, maintaining, and restoring Texas water
resources. The Texas Surface Water Quality Standards (TSWQS), adopted by the TNRCC on
March 19, 1997, 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 (aquatic life, contact recreation, oyster waters, etc.) are designated to each of the
classified segments. Numerical criteria (concentrations) established in the TSWQS provide a
quantitative basis for evaluating use support and managing point and nonpoint loadings in Texas
surface waters. These criteria are used as maximum 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 supported.

Texas Drinking Water Standards (TDWS), adopted by the TNRCC on June 4, 1977 and revised
on November 25, 1994, assure the safety of public water supplies. Numerical criteria established
in the TDWS for finished 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 instream
conditions as specified in the TSWQS/TDWS. In many cases, however, sufficient monitoring data
for exact comparisons to numerical criteria cannot be reasonably obtained. For example, fecal
coliform criteria in the TSWQS are based on five measurements within 30-days and dissolved
oxygen criteria are based in part on 24-hour averages. These conditions are not met by most
monitoring efforts, which are based on “instantaneous” measurements at monthly or quarterly
intervals. Compliance with the TSWQS/TDWS is therefore sometimes estimated from instream
monitoring data using screening levels, which establish compliance targets that can be directly
compared with monitoring data. Screening levels are intended to provide the best comparisons
that can be reasonably attained with available data and numerical criteria in the TSWQS/TDWS.

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.

Instream levels of nutrients and chlorophyll a, toxic substances in sediment, and toxic
substances in fish tissue are useful in identifying water quality concerns and evaluating the causes
of nonsupport of the narrative standards. Numerical criteria for these constituents have not been
established in the TSWQS. Screening levels for these parameters were statistically developed from
long-term monitoring data for this guidance. More recent monitoring data are compared to the
screening levels to identify parameters and areas of concern.
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The TSWQS also contain narrative criteria which apply to all waters of the state. Narrative
criteria include general information 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 using numeric criteria if they are available. Other information
consisting of water quality studies, existence of fish kills or contaminant spills, photographic
evidence, local knowledge, and best professional judgment is also used to 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, ordered 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 percentage of all values in exceedance is computed. The
percent exceedance is then compared to categorical ranges (supporting, 0-10%; partially
supporting, 11-25%; and not supporting, > 25%) to determine the degree of use support or
criteria support. For those parameters where only narrative criteria have been established in the
TSWQS, the same categorical ranges are used to identify water bodies with no concerns, potential
concerns, or concerns for impairment. In a few cases where numeric criteria are established as
averages (chloride, sulfate, and total dissolved solids criteria, chronic criteria for toxic substances,
public drinking water criteria, and human health criteria), individual values for each parameter
are summed and an average is computed. The average is then directly compared to criteria in the
TSWQS/TDWS to determine the degree of use support or criteria support.

Sources of Data

Surface water quality monitoring (SWQM) data resident in the TNRCC Regulatory Activities
and Compliance System (TRACS) database, finished drinking water quality data in the TNRCC’s
Water Utilities Division databases, Clean Rivers Program (CRP) databases, and/or other quality
assured data may be considered for evaluation. In addition to SWQM data collected by the
TNRCC, the TRACS database contains quality assured data from other state and federal agencies,
river authorities, cities, and volunteer monitoring groups. SWQM data are collected at fixed
stations during routine monitoring and from many other sites selected for special studies and
intensive surveys. Finished drinking water data resident in the organic substances database of the
TNRCC’s Water Utilities Division are considered in assessment of the public water supply use.
Inorganic substances in finished drinking water are not utilized in public water supply use
assessment, since data are not readily available for analysis and elevated levels tend to be
associated with groundwater sources rather than surface water. These data are collected under
quality assurance plans that ensure data are of known and appropriate quality for assessment.
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.

Period of Record

All quality assured SWQM and finished water data collected during the most recent five-year
period may be considered for assessment. Most monitoring groups collect data at fixed sites at
recurring monthly or quarterly frequencies. In some cases, particularly for toxicants, samples may
be collected annually at these sites.
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Minimum Number of Samples

For all field measurements (dissolved oxygen, pH, and temperature) and routine water quality
constituents (nutrients, fecal coliforms, chlorophyll a, dissolved solids, and salts) in surface water,
at least nine samples over the five-year period of record are required for assessment. Monitoring
sites with fewer than nine measurements/samples for any of the referenced parameters are not
considered for assessment. An exception can be made for streams or reaches of streams that are
25 miles or less in length and for reservoirs or estuarine waters, or portions of reservoirs or
estuarine waters (5,210 acres or eight square miles or less, respectively), where water quality
conditions are similar. For these water bodies or portions of water bodies, field measurements
and water quality constituents collected at multiple sites may be aggregated to meet the nine
sample minimum requirement. For all toxicants in water, sediment, fish tissue, or ambient water
and sediment toxicity tests, at least five samples over the five-year period are required for
assessment. Samples for toxicants and toxicity may also be aggregated as described above. In
finished drinking water, an average of at least four samples is required for comparison to the
primary and secondary standards. These minimum sample numbers were chosen to allow
confidence in the assessment while making the best use of the limited monitoring data available.

Values Below Limits of Detection

Many individual values in SWQM and finished drinking water databases are reported as less
than a minimum detection limit (nondetects). There is no generalized way to determine the true
value for an individual nondetect in the range between zero and the reported minimum detection
limit. For assessments, 50 percent of a minimum detection limit is computed for these nondetects
and used for special reporting purposes. 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 individual parameters are reported as nondetects. These
occurrences in themselves are particularly noteworthy, because they may indicate levels are below
those for concern. Values computed from 50 percent of minimum detection limits that exceed
criteria or screening levels are not counted as exceedances. However, the 50 percent value
reported for these nondetects is used in developing screening levels and in calculation of summary
statistics (minimum, maximum, and mean).

An exception to the above guidance regarding nondetects is made when evaluating chronic
toxicant and human health criteria for water. The criteria for these constituents are expressed as
mean values. In these cases, the smaller of the following measurements is used in calculation of
the mean: the 50 percent value reported for nondetects; or 50 percent of the chronic
criterion/human health criterion.

Waters Covered in Assessments

All stream, reservoir, estuary, and oceanic sites with sufficient water quality data are to be
included in an assessment. This includes sites within defined classified segments as specified in
the TSWQS. Water quality data collected at sites off classified segments (unclassified waters) are
also evaluated. The general criteria in the TSWQS pertaining to aquatic life use and dissolved
oxygen criteria are applied to unclassified waters for assessment purposes unless site-specific
criteria derived from receiving water assessments are available. Toxicant and other conventional
criteria for unclassified waters are the same as those for the downstream classified segment.
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Spatial Coverage

Water quality data are reviewed station by station within classified and unclassified waters to
determine geographical extent of use and criteria 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 and hydrological modifications, and best professional judgment of TNRCC/CRP
assessment personnel. Streams are measured in miles, reservoirs are measured in acres, and
estuaries and oceans 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 a monitored 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. A single monitoring site in reservoirs, estuaries,
and oceans is considered representative of 25 percent of the total reservoir acres and estuary or
ocean square miles, but not more than 5,120 acres or eight 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. The remaining area not covered by a single site will
be reported as not assessed.

Assignment of Causes and Sources of Pollutants

Whenever possible, analysts link causes of pollution with their sources for the analysis.
Causes are those pollutants and other stressors that contribute to actual nonsupport or partial
support of designated uses in a water body (Table 1). Stressors are factors or conditions (low
dissolved oxygen, stream flow, siltation, habitat alterations, etc.) 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 (Table 2).

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 identified from available information (SWQM
data, field observations, land use, CRP assessments, nonpoint source assessment reports, special
studies, and intensive surveys).

Depth of Water Quality Measurements

Surface measurements (typically collected at a depth of one foot) of water temperature,
chloride, sulfate, total dissolved solids, nutrients, chlorophyll a, fecal coliform, E. coli,
enteroccocus, and toxicants in water are utilized in an assessment. In the cases of dissolved
oxygen and pH, measurements over the entire mixed surface layer are evaluated.

Determination of the Mixed Surface Layer

Monitoring personnel often make vertical field measurement profiles in deep freshwater streams
that are generally mixed from 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
mean compared to the criterion. Individual pH measurements made in the profile are compared
to the minimum/maximum criteria. Only one exceedance is counted in cases where more than one
pH measurement in the profile does not meet the minimum/maximum criteria.
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Table 1. List of Causes/Stressors

Code Cause/Stressor Code Cause/Stressor
0000 Cause Unknown 1000 pH
0100 Unknown Toxicity 1100 Siltation
0200 Pesticides 1200 Organic Enrichment
0300 Priority Organics 1300 Salinity/TDS/Chloride/Sulfate
0400 Nonpriority Organics 1400 Thermal Modifications
0410 PCBs 1500 Flow Alterations
0420 Dioxins 1600 Habitat Alterations
0500 Metals 1700 Pathogens

0510 Arsenic 1800 Radiation

0520 Cadmium 1900 Oil and Grease

0530 Copper 2000 Taste and Odor

0540 Chromium 2100 Suspended Solids

0550 Lead 2200 Noxious Aquatic Plants

0560 Mercury 2400 Total Toxics

0570 Selenium 2500 Turbidity
0600 Ammonia 2600 Exotic Species
0700 Chlorine 2800 Excessive Algal Growth
0800 Other Inorganics 2900 Inappropriate Littoral Vegetation
0900 Nutrients

0910 Phosphorus

0920 Nitrogen

0930 Other
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Table 2. List of Sources

Code Source Category

0100 Industrial Point Sources

0110 Major Industrial Point Sources

0120 Minor Industrial Point Sources

0200 Municipal Point 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

0400 Combined Sewer Overflow

0500 Collection System Failure

0900 Domestic Wastewater Lagoon

1000 Agriculture

1050 Crop-Related Sources
1100 Non-irrigated Crop Production
1200 Irrigated Crop Production
1300 Speciality Crop Production (e.g., horticulture, citrus, nuts, fruits)

1350 Grazing-Related Sources
1400 Pasture Grazing--riparian and/or upland
1410 Pasture Grazing--riparian
1420 Pasture Grazing--riparian and/or upland
1500 Range Grazing--riparian and/or 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 Nonpoint Sources
1700 Aquaculture
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Code

Table 2. List of Sources

Source Category

2000

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

3000

Construction

3100 Highway/Road/Bridge Construction
3200 Land Development

4000

Urban Runoff/Storm Sewers

4100 Non-industrial Permitted Sources

4200 Industrial Permitted Sources

4300 Other Urban Runoff

4400 Illicit Connections/Illegal Hook-ups/Dry Weather Flows
4500 Highway/Roadway/Bridge 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

6500 Onsite Wastewater Systems (septic tanks)
6600 Hazardous Waste

6700 Septage Disposal
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Table 2. List of Sources

Code Source Category

7000 Hydromodification

7100 Channelization

7200 Dredging

7300 Dam Construction

7350 Upstream Impoundment

7400 Flow Regulations/Modification

7550 Habitat Modification (other than hydromodification)

7600 Removal of Riparian Vegetation
7700 Bank or Shoreline Modification/Destabilization
7800 Drainage/Filling or Wetlands

7900 Marinas and Recreation Boating

7910 In-water Releases
7920 On-land Releases

8050 Erosion from Derelict Land

8100 Atmospheric Deposition

8200 Waste Storage/Storage Tank Leaks (above ground)

8250 Leaking Underground Storage Tanks

8300 Highway Maintenance and Runoff

8400 Spills (accidental)

8500 Contaminated Sediments

8520 Debris and Bottom Deposits

8530 Internal Nutrient Cycling (primary lakes)

8540 Sediment Re-suspension

8600 Natural Sources

8700 Recreation and Tourism Activities

8710 Releases From Boats
8750 Golf Courses

8900 Salt Storage Sites

8910 Groundwater Loadings

8920 Groundwater Withdrawal
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Table 2. List of Sources

Code Source Category

8950 Other

9000 Unknown Source

9050 Sources Outside State Jurisdiction or Borders

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 wmhos
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 is 0.5°C less than the water temperature 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.

Methodology for Screening and Assessing Use Support

Aquatic Life Use

Support of aquatic life uses is based on assessment of dissolved oxygen criteria, toxic
substances in water criteria, and ambient water and sediment toxicity tests. Each set of criteria
is evaluated independently of each other, and nonsupport of aquatic life uses results if any are not
attained.

Dissolved Oxygen Criteria

An exceptional, high, intermediate, or limited aquatic life use is assigned to each classified
water body in the TSWQS based on physical, chemical, and biological characteristics. Dissolved
oxygen criteria (24-hour means) to protect these aquatic life uses for freshwater are 6.0, 5.0, 4.0,
and 3.0 mg/L, respectively. Each of the aquatic life use dissolved oxygen criteria is 1 mg/L lower
for tidally influenced water bodies due to differences between oxygen solubility in fresh and salt
water. There is no limited use for tidally influenced waters. Unclassified perennial water bodies
are presumed to have a high aquatic life use and corresponding dissolved oxygen criteria. The
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. Most of the dissolved oxygen data collected at fixed monitoring stations are
instantaneous measurements, so direct comparison to the 24-hour criteria is not possible. Due to
these data limitations, dissolved oxygen levels of 6.0, 5.0, 4.0, and 3.0 mg/L from the mixed
surface layer are established in this guidance as single measurement minimum screening levels to
evaluate support of respective exceptional, high, intermediate, and limited aquatic life uses.
Dissolved oxygen measurements made during the day are considered representative of the 24-hour
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mean. Support of assigned aquatic life uses is based on ranges for the percent of exceedances
among dissolved oxygen measurements specified in Table 3.

Toxic Substances in Water Criteria

Support of the aquatic life use is also based on an evaluation of the prevalence and magnitude
of toxic chemicals in water. The SWQM Database contains sufficient data for analysis of 12 metals
and 132 organic substances (39 pesticides, 30 volatile organics, and 63 semivolatile organics).
The TNRCC has developed water quality criteria in the TSWQS for the 12 metals, but for only
17 of the organic substances (Tables 4 and 5). 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.

Individual measurements of the 12 metals and 17 organic substances are compared against acute
criteria established in the TSWQS (Tables 4 and 5). Selection of which set of criteria (freshwater
or saltwater) to use in the comparison is based on the location of the station; for example, for a
station located in tidally influenced water, the marine criteria are applicable. For several toxic
substance parameters where the relationship of 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 basin (Table 2 in the TSWQS) are used
to compute criteria during the initial screening. Where exceedances are identified, a secondary
screening is conducted using segment-specific or site-specific data. If 30 or more ambient samples
are available, pH and hardness values are ranked from the lowest to the highest and the 15th
percentiles are used to compute criteria for the entire segment or for a specific site. Segment-
specific pH and hardness values that have been generated from long term monitoring data can be
used in the secondary screening when less than 30 ambient samples are available (Table 6 in
Implementation of the TNRCC Standards via Permitting, Report RG-194).

The TSWQS express the criterion for silver in the free 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 correlation exists between the
dissolved chloride concentration and the percent free ionic silver.

The TNRCC developed a regression equation (R’of 87 percent) that calculates the percentage
of dissolved silver that is in the free ionic form. The following equation is used to determine what
percentage of dissolved silver is in the free ionic form:

Y = exp [ exp (1/(0.6559 + 0.0044 (Cl) ) )]
where,

Y = percent of dissolved silver in the free ionic form
Cl = dissolved chloride

The percentage obtained from the above equation is 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 basin is used unless sufficient chloride values are available within the water body. The
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Use/Impact

Parameter/Criteria or
Screening Levels

Table 3. Framework for Evaluating Use Support

Fully Supporting

Partially Supporting

Not Supporting

Overall Use Support

All uses are fully supported if:

One or more uses are partially
supported and remaining uses are
fully supported if:

One or more uses are not supported if;

Aquatic Life Support

Contact Recreation

Dissolved Oxygen

0-10 % do not meet screening
level.

11-25 % do not meet screening
level.

>25 % do not meet screening level.

Toxicants

For any individual parameter,

0-10% exceed acute criterion,
and/or

the mean does not exceed the

chronic criterion.

For any individual parameter,
11-25% exceed acute criterion.

For any individual parameter, >25%
exceed acute criterion,

and/or
the mean exceeds the chronic criterion.

Ambient Water and
Sediment Toxicity

If nine or fewer samples, no
toxicity is observed in either
acute or chronic tests
compared to controls;

or
if more than nine samples,
0-10% have acute or chronic
toxicity.

If nine or fewer samples, acute
and/or chronic toxicity is
observed in one or two separate
samples;

or
if more than nine samples,
11-25% have acute or chronic
toxicity.

If nine or fewer samples, acute and/or
chronic toxicity is observed in three or
more separate samples;

or
if more than nine samples, >25% have
acute or chronic toxicity

Fecal coliform

400 colonies/

100 mL or E. coli
252 colonies/100 mL

0-25% exceed screening level.

Partial support is not assessed for
the contact recreation use.

>25% exceed screening level.

Noncontact
Recreation

Fecal coliform
400 colonies/100 mL or
E. coli 252 colonies/100
mL

or
4,000 fecal coliform
colonies/100mL
(Segment 2308 only)

0-25% exceed screening level.

Partial support is not assessed for
the noncontact recreation use.

>25% exceed screening level.
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Parameter/Criteria or

Table 3. Framework for Evaluating Use Support

Use/Impact Screening Levels Fully Supporting Partially Supporting Not Supporting
Public Water Supply | Finished Water Primary | No violation of the MCL. Partial support is not assessed. Violation of the MCL.
Drinking Water
Standards
Fish Consumption Consumption No fish/shellfish consumption Restricted-consumption advisory Aquatic life closure (no taking of

Adviories/Aquatic Life
Closurers

advisories or aquatic life
closures in effect.

(limits on number or size of
meals) in effect for general
population or a subpopulation that
could be at greater risk (e.g.,
pregnant women, children).

aquatic life) in effect;

fish/shellfish “no-conumption”
advisory in effect for one or more
species for the general population or
subpopulation that could be at greater
risk;

or
commerical fishing/shellfish harvesting
ban in effect.

Human Health Criteria
for Water and Fish,
Freshwater Fish Only
and Saltwater Fish Only
(toxic substances)

Mean does not exceed human
health criteria.

Partial support is not assessed.

Mean exceeds human health criteria.

Oyster Waters

TDH Shellfish Maps

Area approved for growing
and harvesting shellfish.

Area conditionally approved for
the growing and harvesting of
shellfish.

Area is restricted for the growing and
harvesting of shellfish or prohibited
due to water quality concerns.
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Table 4. Criteria for Specific Metals in Water for Protection of Aquatic Life

(All values listed or calculated in w.g/L)

(Hardness concentrations are input as mg/L)

Marine Marine
Parameter Code Parameter Freshwater Acute Freshwater Chronic Acute Chronic
01106 Aluminum (d) 991 - --- -—
01000 Arsenic (d) 360 190 149 78
01025 Cadmium (d) e(1.128[1n(hardness)] -1.6774 e(0.7852[1n(hardness)] -3.490 45 62 10.02
01030 Chromium (Tri)(d) e(0.8190)(1n(hardness)) + 3.688 e(O.819O)(1n(hardness)) + 1.561 L L
01040 Copper (d) e(0.9422[1n(hardness)] - 1.3844 e(0.8545[1n(hardness)] - 1.386 16.27 437
00722 Cyanide (free) 45.78 10.69 5.6 5.6
01049 Lead (d) e(1.273 [In(hardness)] - 1.460 e(1.273 [In(hardness)] - 4.705 140 56
71900 Mercury (t) 2.4 1.3 2.1 1.1
01065 Nickel (d) e(0.8460[1n(hardness)] + 3.3612 e(0.8460[1n(hardness)] + 1.1645 119 13.2
01147 Selenium (t) 20 5 564 136
01075 Silver (d)(f) 0.92 2.3 -—
01090 Zine (d) +(0.8473(In(hardness)] + 0.8604 o(0.8473[In(hardness)] + 0.7614 08 29

(d)—dissolved fraction; (t)—total metal; (f)—criteria corrected to free ionic form for individual samples.
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Table 5. Criteria in Water for Specific Organic Substances for Protection of Aquatic Life
(All values listed or calculated in wg/L)

Parameter Marine Marine
Code Parameter Freshwater Acute Freshwater Chronic Acute Chronic
Pesticides
39330 Aldrin 3.0 -—- 1.3
39350 Chlordane 2.4 0.0043 0.09 0.004
39370 DDT 1.1 0.0010 0.13 0.0010
39780 Dicofol (Kelthane) 59.3 19.8
39380 Dieldrin 2.5 0.0019 0.71 0.0019
39388 Endosulfan 0.22 0.056 0.034 0.0087
39390 Endrin 0.18 0.0023 0.037 0.0023
39782 gamma-Hexachlorocyclohexane 2.0 0.08 0.16
39410 Heptachlor 0.52 0.0038 0.053 0.0036
39530 Malathion -—- 0.01 --- 0.01
39480 Methoxychlor 0.03 -—- 0.03
39755 Mirex -—- 0.03 0.03
39540 Parathion (ethyl) 0.065 0.013
39516 PCBs, total 2.0 0.014 10 0.03
39032 Pentachlorophenol ol 1-005(pHD) - 4.830] ol1-005(H) - 5.290] 15.14 9.56
39400 Toxaphene 0.78 0.0002 0.21 0.0002
Semivolatile Organic Substances
34461 Phenanthrene 30 30 7.7 4.6




degree of aquatic life use support is based on ranges for the percent of exceedances among toxicant
measurements specified in Table 3.

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 mean of all values collected during a five-
year period is compared against the chronic criterion to determine aquatic life use support. If the
mean exceeds the criterion, the use is not supported (Table 3).

Ambient Water and Sediment Toxicity Tests

Aquatic life use support is also evaluated based on ambient water and sediment toxicity tests.
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 candidates for more intensive special
studies to confirm the occurrence of toxic conditions or nonsupport of aquatic life uses, and to
determine the causes and sources of the toxicity. The EPA Region 6 Laboratory conducts standard
7-day chronic toxicity tests on ambient water and sediment elutriates using Ceriodaphnia dubia
(water flea) and Pimephales promelas (fathead minnow) in freshwater. For estuarine or saline
waters and sediment a standard 9-day chronic toxicity test is conducted using Cyprinodon
variegatus (Sheepshead minnow). In addition to this type of testing, the CRP also conducts short-
term acute ambient water toxicity tests. Support of the aquatic life use using ambient water and
sediment toxicity data is based on the occurrence of toxicity shown in Table 3.

Biological Monitoring

A more direct approach for assessment of the aquatic life use may be made by sampling
biological communities and determining physical habitat quality. The TNRCC and Texas Parks
and Wildlife Department are developing assessment methods for the use of indices of biological
integrity for fish and macrobenthos communities and for indices of habitat quality in Texas. When
the methods are fully developed, they will be incorporated into the screening and assessment
guidance.

Contact Recreation Use

Contact recreation is a use that is assigned to all water bodies except in special cases. A
designation of contact recreation is not a guarantee that the water is completely free of disease-
causing organisms. A fecal coliform criterion of 200 colonies/100 mL (30-day, five-sample
geometric mean) is assigned in the TSWQS to protect contact recreational uses. Similarly, an E.
coli screening level of 126 colonies/100 mL (30-day, five sample geometric mean) may also
protect the contact recreation use. Most of the fecal coliform and E. coli data collected at SWQM
fixed stations are not collected at a frequency that would allow direct comparison to the criterion
or screening level. For this guidance, a fecal coliform density of 400 colonies/100 mL and an E.
coli density of 252 colonies/100 mL are established as screening levels, and support of the contact
recreation use is based on ranges for the percent of exceedances among fecal coliform/E. coli
samples specified in Table 3. A method for determining support of the contact recreation use from

Guidance for Screening and Assessing Texas Water Quality Data Section 4, Page 15



more frequent (30-day, five samples) sampling is under development by the TNRCC/CRP/EPA
staff.

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). The noncontact
recreation use for these water bodies is protected by the same fecal coliform/E. coli screening
levels assigned to contact recreational waters (400/100 mL and 252/100 mL, respectively). The
noncontact recreation use is also assigned to certain other water bodies. For example, fecal
coliform 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. A criterion of 2,000
colonies/100 mL (30-day, five-sample geometric mean) is assigned in the TSWQS to protect the
noncontact recreation use in this segment.

For this guidance, a fecal coliform density of 4,000/100 mL is established as a screening level
for water bodies designated for noncontact recreation. Support of the noncontact recreation use
is based on ranges for the percent of exceedances among fecal coliform/E. coli samples specified
in Table 3. 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 which
preclude recreational uses for safety reasons.

Public Water Supply Use

In the TSWQS, 219 segments are designated for the public supply use. The use for these
water bodies is protected by the TDWS. The primary drinking water criteria for organic
chemicals are shown in Table 6 and criteria for inorganic chemicals are shown in Table 7. 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 primary drinking water standards. An annual mean of samples
(minimum of four) is computed and compared to the primary standards.

Fish Consumption Use

A fish consumption use is protected by the designation of human health criteria in the TSWQS.
For each toxicant parameter at each site, the mean of all values collected during a five-year period
is computed. The means are compared to human health criteria shown in Table 8. Column A is
used for freshwater bodies designated for public water supply. Column B is used for freshwaters
which are not designated for public water supply, and ten times this level is used for unclassified
perennial water bodies which are greater than third order streams. Column C is used for classified
and unclassified marine water bodies. Selection of either freshwater (column B) or saltwater
(column C) criteria for a given station is guided by the influence of tidal activity.

Water bodies were also assessed as not supporting the fish consumption use if they are listed
by the Texas Department of Health (TDH) for aquatic life closures or “no-consumption”
fish/shellfish advisories for the general population or a more vulnerable subpopulation (Table 3).
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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 growing areas and 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 shellfish growing areas in Texas estuaries. These
maps do not provide the current status of shellfish growing areas. Status (open or closed) of
shellfish 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 Classification
of Shellfish Harvesting Area Maps, dated November 1, 1997. Water bodies are classified as
supporting, partially supporting, or not supporting according to the classification guidance
provided in Table 3. Water bodies that are classified as prohibited for reasons other than water
quality impairment are reported as not assessed. 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
and/or 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, poisonous
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 approved criteria for a
predictable period. Events causing the degraded water quality must be predictable and definable
(river stage, wastewater treatment plant effluents, run-off conditions). A conditionally approved
shellfish growing area is closed when the area does not meet the approved criteria.

Restricted Area

Restricted areas are shellfish growing areas with threatened poor water quality classified by the
TDH from which shellfish may be harvested 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).

Prohibited Area

A prohibited area is where there is no current sanitary survey, or where the sanitary survey or
other monitoring program data indicate that fecal material, pathogenic microorganisms, poisonous
or deleterious substances, marine toxins, or radionuclides may reach the area in excessive
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in Public Drinking Water Supplies

Table 6. Maximum Contaminant Levels for Organic Chemicals

Contaminant mg/L Contaminant mg/L
Alachlor 0.002 Ethylbenzene 0.7
Aldicarb 0.003 Ethylene dibromide (EDB) 0.00005
Aldicarb sulfone 0.002 Glyphosate 0.7
Alicarb sulfoxide 0.004 Heptachlor 0.0004
Atrazine 0.003 Heptachlor epoxide 0.0002
Benzene 0.005 Hexachlorobenzene 0.001
Benzo(a)pyrene 0.0002 | Hexachlorocyclopentadiene 0.05
Carbofuran 0.04 Lindane 0.0002
Carbon tetrachloride 0.005 Methoxychlor 0.04
Chlordane 0.002 Monochlorobenzene 0.1
2,4-D 0.07 Oxamyl (vydate) 0.2
Dalapon 0.2 Pentachlorophenol 0.001
Dibromochloropropane (DBCP) 0.0002 | Picloram 0.5
Di(2-ethylhexyl) adipate 0.4 Polychlorinated biphenyls (PCB) 0.0005
Di(2-ethylhexyl) pthalate 0.006 Simazine 0.004
o-Dichlorobenzene 0.6 Styrene 0.1
p-Dichlorobenzene 0.075 2,3,7,8-TCDD (Dioxin) 0.00000003
1,2-Dichloroethane 0.005 Tetrachloroethylene 0.005
1,1-Dichloroethylene 0.007 Toluene 1.0
cis-1,2-Dichloroethylene 0.07 Toxaphene 0.003
trans-1,2-Dichloroethylene 0.1 2,4,5-TP (Silvex) 0.05
Dichloromethane 0.005 1,2,4-Trichlorobenzene 0.07
1,2-Dichloropropane 0.005 1,1,1-Trichloroethane 0.2
Dinoseb 0.007 1,1,2-Trichloroethane 0.005
Diquat 0.02 Trichloroethylene 0.005
Endothall 0.1 Vinyl chloride 0.002
Endrin 0.002 Xylenes (total) 10.0
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Table 7. Maximum Contaminant Levels for Inorganic Chemicals
in Public Drinking Water Supplies
Contaminant’' mg/L Applicable System2
Antimony 0.006 CN
Arsenic 0.05 CN
Asbestos 7 million fibers/liter CN
(longer than 10 xm)

Barium 2.0 CN
Beryllium 0.004 CN
Cadmium 0.005 CN
Chromium 0.1 CN
Cyanide 0.2 (as free cyanide) CN
Fluoride 4.0 C

Mercury 0.002 CN
Nickel 0.1 CN
Nitrate 10.0 (as nitrogen) CNT
Nitrite 1.0 (as nitrogen) CNT
Nitrate + Nitrite (total) 10.0 (as nitrogen) CNT
Selenium 0.05 CN
Thallium 0.002 CN

! Dissolved fraction analyzed for metals

Ic = Community; N = Non-transient, non-community; T = Transient, non-community
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Table 8. Human Health Criteria in Water

Column A Column B Column C
Parameter

Code Parameter Water and Fish | Freshwater Fish Only | Saltwater Fish Only

ug/L ug/L pg/L
39330 Aldrin 0.0312 0.0327 0.0218
39337 Alpha hexachlorocyclohexane 0.645 0.997 0.665
01000 Arsenic (d) 50"
01005 | Barium (d) 2,000'
34030 Benzene 5! 312 208
39120 Benzidine® 0.0011 0.0035 0.0023
34526 Benzo(a)anthracene 0.0011 0.0035 0.0023
34247 Benzo(a)pyrene 0.0261 0.0265 -
39338 Beta hexachlorocyclohexane 2.26 3.49 2.33
34268 Bis(chloromethyl)ether 0.0207 1.59 1.06
01025 Cadmium (d) 5'
32102 Carbon tetrachloride 5' 182 121
39350 Chlordane® 0.0210 0.0213 0.0213
34301 Chlorobenzene 1,305 4,947 3,298
32106 Chloroform ---- 12,130 8,087
01030 Chromium (d) 100"
34320 Chrysene 0.0261 0.0265
79778 Cresols 4,049 46,667 31,111
00720 | Cyanide (free)* 200"
39360 4'.4'-DDD 0.297 0.299 0.199
39365 4'4'-DDE 0.0544 0.0545 0.0363
39370 4'.4'-DDT 0.0527 0.0528 0.0352
39730 | 2,4-D 70"
—————— Danitol 0.709 0.721 0.481
34306 Chlorodibromomethane 100" 15,354 10,236
77651 1,2,-Dibromoethane 0.0518 1.15 0.769
39380 Dieldrin’ 0.0012 0.0012 0.0008
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Table 8. Human Health Criteria in Water
Column A Column B Column C
Parameter
Code Parameter Water and Fish | Freshwater Fish Only | Saltwater Fish Only
ug/L ug/L ug/L
34571 | p-Dichlorobenzene 75!
(1,4 Dichlorobenzene)
34531 1,2-Dichloroethane 5' 1,794 1,196
34501 1,1-Dichloroethylene 7' 87.4 58.3
39780 Dicofol 0.215 0.217 0.144
------ Dioxins/Furans 0.0000010 0.0000010 0.0000007
(TCDD Equivalents)*
Equivalency
Compound Factors
2,3,7,8 TCDD 1.0
1,2,3,7,8 PeCDD 0.5
2,3,7,8 HxCDD’s 0.1
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
39390 | Endrin 2!
00951 Fluoride (mg/L) 4.0'
39782 Gamma 0.2! 16.0 10.7
hexachlorocyclohexane
(Lindane)
39410 Heptachlor2 0.0177 0.0181 0.0120
39420 Heptachlor epoxide 0.2" 7.39 4.92
39700 Hexachlorobenzene 0.0129 0.0129 0.0086
34391 Hexachlorobutadiene 9.34 11.2 7.48
34396 Hexachloroethane 84.4 94.1 62.7
88813 Hexachlorophene 0.0531 0.0532 0.0355
01049 Lead (d) 5 25 3.85
71900 Mercury4 0.0122 0.0122 0.0250
39480 | Methoxychlor 40"
81595 Methyl ethyl ketone 4,411 886,667 591,111
39755 Mirex 0.0171 0.0189 0.0126

Guidance for Screening and Assessing Texas Water Quality Data Section 4, Page 21




Table 8. Human Health Criteria in Water

Column A Column B Column C
Parameter
Code Parameter Water and Fish | Freshwater Fish Only | Saltwater Fish Only
ug/L ug/L ug/L

00620 Nitrate-nitrogen (mg/L) 10.0' -
34447 Nitrobenzene 41.8 721 481
73611 N-Nitrosodiethylamine 0.0382 7.68 5.12
73609 N-Nitroso-di-n#-Butylamine 1.84 13.5 8.98
39516 PCBs (Polychlorinated 0.0013 0.0013 0.0009

Biphenyls)5
77793 Pentachlorobenzene 1.09 1.11 0.739
39032 Pentachlorphenol 129 136 90.5
77045 Pyridine 88.1 13,333 8,889
01147 Selenium (d) 50"
77734 1,2,4,5-Tetrachlorobenzene 1.43 1.52 1.01
34475 Tetrachloroethylene 5' 1832 1221
39400 Toxaphene2 0.0440 0.0445 0.0297
39760 2,4,5-TP (Silvex) 50!
77687 2,4,5-Trichlorophenol 2,767 4,021 2,681
39180 | Trichloroethylene 5'
34506 1,1,1-Trichloroethane 200’
82080 TTHM (Sum of total 100 -——- -——-

trihalomethanes)
32101 bromodichloromethane
34306 dibromochloromethane
32104 tribromomethane
32106 (bromoform)

trichloromethane

(chloroform)
39175 | Vinyl Chloride 2! 94.5 63.0

! Based on Maximum Contaminant Levels (MCLs) specified in 30 TAC §290 (relating to Water Hygiene).
2 Calculations based on measured bioconcentration factors with no lipid correction factor applied.
3 Calculations based on USEPA action levels in fish tissue.
4 Compliance will be determined using the analytical method for cyanide amenable to chlorination or weak-acid dissociable cyanide.
3 Calculated as the sum of seven PCB congeners: 1016, 1221, 1232, 1242, 1254, 1248, and 1260.

All other criteria are for total recoverable

(d) Indicates the criteria are for the dissolved fraction in water.

concentrations.
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concentrations. The taking of shellfish for any human food purposes from such areas is prohibited.
Shellfish from a prohibited area may not be taken for cleaning by depuration or relaying.

Threatened Water Bodies

As outlined in 40 CFR section 130.2(j) 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, and/or is not expected to meet applicable water quality standards.” Those
water bodies not expected to meet applicable water quality standards are considered “threatened.”
As a result, water bodies that are supporting their designated uses and have no exceedances of
criteria may be categorized as threatened. A water body is considered threatened if:

(1) Information provided by TNRCC’s Water Ultilities Division indicates detections in
treated water of organic chemicals that are above 50 percent of the maximum
contaminant level (MCL) for primary drinking water standards. For water utility
systems with nine or fewer samples, two or more must exceed 50 percent of the MCL
for the associated water body to be considered threatened; for systems with more than
nine samples, 11 percent or more of the samples must exceed 50 percent of the MCL.
For a water body to be classified as threatened, individual organic substances may
actually exceed the MCL (i.e., values 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 average (minimum of four samples) for organic
substances exceeds the MCL (see Methodology for Screening and Assessing Use
Support). These chemicals must also represent possible source water contaminants
from a surface water source.

(2) Human health (toxicants in water) criteria for consumption of fish are exceeded and
available fish/shellfish tissue data have been evaluated by the TDH, through a risk
assessment, indicating fish/shellfish are safe for consumption; or

(3) Other reliable, available data and information indicate an apparent declining water
quality trend (i.e., water quality conditions have deteriorated, compared to earlier
assessments, but the waters still support uses). 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 water bodies, in this context, are those
where specific pollutants are identified and documented as probable contributors to
nonsupport of uses and/or criteria in the future.

For future 305(b) assessments, the TNRCC/CRP will continue to identify additional sources
of available data and information which could be used to determine whether a water body’s uses
are threatened. Links to other TNRCC program areas (e.g., source water protection) will be
strengthened, and greater use will be made of data and information from other agencies (Texas
State Soil and Water Conservation Board, Texas Water Development Board, Texas Parks and
Wildlife, Texas Department of Health, and federal agencies).
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Methodology for Screening and Assessing Water Quality
Concerns

Water quality criteria for nutrients and chlorophyll a in water have not been developed for
Texas by the TNRCC. The EPA is developing procedures to generate criteria for selected
toxicants in sediment; however, they have targeted only a few parameters, and the criteria have
not been adopted. Criteria for toxicants in fish tissue have also not been developed. In the
absence of established criteria, the TNRCC/CRP developed screening levels for these three water
quality indicator groups in order to identify areas where elevated levels may constitute cause for
concern. The screening levels do not represent adopted state criteria and should not be considered
as such. Waters are classified as having no concerns, potential concerns, or concerns based on
comparisons of water quality data to screening levels and application of rating criteria (Table 9).
The geographical extent of concern within each water body follows the same basis as that for
determining use support. Waterbodies with concerns and potential concerns are candidates for
further evaluation to determine if the narrative criteria in the TSWQS are violated.

Nutrients and Chlorophyll a Screening Levels

The screening levels listed for nutrients and chlorophyll @ in Table 9 were statistically derived
from long-term SWQM monitoring data (September 1, 1985-August 31, 1995). The 85th
percentile values for each parameter in freshwater streams, tidal streams, reservoirs, and estuaries
are shown in Table 9. Determination of the level of concern for each water body is determined by
ranges for the percent of exceedances among nutrient and chlorophyll @ measurements shown in
Table 9.

Sediment Quality Screening Levels

Screening levels for toxicants in sediment were statistically derived by the TNRCC from long-
term SWQM data (September 1985-August 1995). The SWQM Database was first screened for
specific metals and organic substances with at least 25 observations statewide within four types
of water bodies: freshwater streams, reservoirs, tidally influenced streams, and estuaries. This
screen resulted in the selection of 12 specific metals and 131 specific organic substances (38
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 10 and 11. Determination
of the level of concern for each water body is determined by ranges for the percent of exceedances
among sediment levels as shown in Table 9.

Fish Tissue Screening Levels

The screening levels for concentrations of toxicants in fish tissue were developed from human
health criteria in the TSWQS. TDH screening levels were used for arsenic, cadmium, chromium,
copper, and selenium. TDH screening levels for these metals 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 by calculating
an allowable concentration in fish tissue and then dividing by the bioaccumulation factor for that
particular toxicant. The formulas for deriving human health criteria were developed by the EPA.
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The following procedures and assumptions were used to calculate allowable fish tissue
concentrations.

For noncarcinogens: RTC = RFD x WT

FC
For carcinogens: RTC = (RL)/ql*) x WT
FC
Definitions:
RTC = Reference Tissue Concentration (as mg of toxicant/kg of fish tissue),

which is the allowable concentration of the toxicant in edible fish tissue.

RFD = Reference Dose (as mg of toxicant/kg human body weight/day),
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 of fish consumed per person (as kg of fish per day). This
amount was 0.010 kg/day for freshwaters, 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.

ql* = Cancer potency 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 q1* are extrapolated from data on cancer rates
in laboratory animals that are exposed at very high dose rates. The ql* values were
obtained from 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.
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Using this approach, screening levels were developed for two metals and 31 organic substances
(Tables 12 and 13). Screening levels developed by the TDH are used for the other five metals.
Five years of data are screened using these levels. Support of the fish consumption use is based
on ranges for the percent of exceedances among toxicants specified in Table 9.

Public Water Supply Concerns

All finished water samples (minimum of four) collected over the most recent five-year period
are used to compute a mean to compare to the secondary standards in the TDWS. Secondary
MCLs that are evaluated are limited to chloride (300 mg/L), sulfate (300 mg/L), and total
dissolved solids (1,000 mg/L). 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 data to the secondary drinking water criteria. Samples (minimum of nine) from all sites
within a water body are averaged for the comparisons.
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Table 9. Framework for Identifying Water Quality Concerns for Evaluating Pollution Impacts

Parameter/Screening
Category Levels No Concern Potential Concern Concern
Nutrients
Freshwater
Streams NH;-N - 0.3 mg/L | For any one parameter, 0- For any one parameter, 11- For any one parameter, more

NO,-N + 10% of values exceed the 25% of values exceed the than 25% of values exceed
NO;-N - 3.1 mg/L | screening level. screening level. the screening level.
0] - 1l.4mg/L
TP - l.6mg/L
Chla - 16.5ug/L

Reservoirs NH;-N - 0.13mg/L
NO,-N +
NO;-N - 0.41 mg/L
opP - 0.1mg/L
TP - 0.2mg/L
Chl a - 20.0ug/L

Saltwater

Tidal Streams NH,;-N - 0.72 mg/L | For any one parameter, 0- For any one parameter, 11- For any one parameter, more
NO,-N + 10% of values exceed the 25% of values exceed the than 25% of values exceed
NO;-N - 1.86 mg/L | screening level. screening level. the screening level.
opP - 1.25mg/L
TP - 1.72 mg/L
Chl a - 23.0ug/L

Estuaries NH;-N - 0.15mg/L | For any one parameter, 0- For any one parameter, 11- For any one parameter, more
NO,-N + 10% of values exceed the 25% of values exceed the than 25% of values exceed
NO;-N - 0.3 mg/L | screening level. screening level. the screening level.
op - 0.24 mg/L
TP - 0.3mg/L
Chl a - 15.2ug/L
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Table 9. Framework for Identifying Water Quality Concerns for Evaluating Pollution Impacts

Category

Toxicants in
Sediment

Parameter/Screening
Levels

12 Metals and 131
Organic Substances (85th
Percentiles; see Tables 10
and 11)

No Concern

For any one parameter, 0-
10% of values exceed the
screening level.

Potential Concern

For any one parameter, 11-
25% of values exceed the
screening level.

Concern

For any one parameter, more
than 25% of values exceed
the screening level.

Toxicants in Fish
Tissue

7 Metals and 31 Organic
Substances (85th
Percentiles; see Tables 12
and 13)

For any one parameter, 0-
10% of values exceed the
screening level.

For any one parameter, 11-
25% of values exceed the
screening level.

For any one parameter, more
than 25% of values exceed
the screening level.

Public Water Supply

Finished Water
Secondary Drinking
Water Standards

Mean does not exceed
criteria.

Partial support is not
assessed.

Mean exceeds criteria.

Surface Water
Secondary Drinking
Water Standards

Mean does not exceed
criteria.

Partial support is not
assessed.

Mean exceeds criteria.




Table 10. Screening Levels for Metals in Sediment
(All values in mg/kg dry weight)
Type of Water Body
Paléa:(llzter Parameter Freshwater Tidal _
Stream Stream Reservoir Estuary
01003 Arsenic 6.9 5.7 17.6 6.9
01008 Barium 189.0 290.0 287.0 397.0
01028 Cadmium 1.024 1.000 2.000 0.830
01029 Chromium 20.0 45.0 34.0 29.0
01043 Copper 19.2 38.5 33.0 24.0
01052 Lead 40.0 96.0 61.5 32.0
01053 Manganese 490.0 490.0 1210.0 630.0
71921 Mercury 0.115 0.240 0.160 0.324
01068 Nickel 15.0 20.0 25.2 18.0
01148 Selenium 1.30 1.30 1.73 1.70
01078 Silver 1.6 1.6 1.6 1.6
01093 Zinc 83.0 191.0 120.0 110.0
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Table 11. Screening Levels for Organic Substances in Sediment
(All values in ug/kg dry weight)
Type of Water Body
Parameter Freshwater Tidal
Code Parameter Stream Stream Reservoir | Estuary
Pesticides
39731 2,4-D 33.0 335 25.0 47.0
39741 2,4,5-T 7.0 6.7 5.0 9.0
39761 2,4,5-TP (silvex) 5.5 5.5 5.0 9.5
39333 Aldrin 0.63 0.9 0.56 0.8
39076 alpha-Hexachlorocyclohexane 0.80 1.00 1.25 0.95
46290 beta-Hexachlorocyclohexane 4.8 8.8 - 2.01
46292 delta-Hexachlorocyclohexane 4.8 6.1 - 1.5
39783 gamma-Hexachlorocyclohexane 0.65 1.05 1.25 0.65
(lindane)
39351 Chlordane, total 7.5 17.8 1.5 6.0
81404 Chloropyrifos (dursban) 5.0 -—-- 5.0
39363 DDD, total 3.0 3.0 3.8 3.0
39365 DDE, total 7.55 2.2 5.0 1.5
39373 DDT, total 4.0 4.02 3.0 3.0
82400 Demeton 100.0 -—-- -
39571 Diazinon 3.3 5.0 6.86 3.55
79799 Dicofol (kelthane) 25.0 -——- - 25.0
39383 Dieldrin 1.0 1.45 1.0 1.0
39389 Endosulfan 6.05 9.3 14.5 3.0
34354 Endosulfan sulfate 4.05 22.10 7.50 3.75
39393 Endrin 1.5 1.5 1.5 1.5
39581 Guthion 25.0 53.0
39413 Heptachlor 0.5 0.65 0.75 0.45
39423 Heptachlor epoxide 0.65 1.0 0.73 0.9
39701 Hexachlorobenzene 0.5 1.77 0.91 0.5
39531 Malathion 2.9 3.35 2.50 3.68
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Table 11. Screening Levels for Organic Substances in Sediment
(All values in ug/kg dry weight)
Type of Water Body
Parameter Freshwater Tidal
Code Parameter Stream Stream Reservoir | Estuary
39481 Methoxychlor 5.0 5.0 5.0 5.0
79800 Mirex 2.0 - 3.85
39541 Parathion 3.0 1.70 1.6 2.00
39514 PCB-1016 25.0 36.5 108.0 30.0
39491 PCB-1221 25.0 36.5 199.5 35.0
39495 PCB-1232 25.0 36.5 108.0 30.0
39499 PCB-1242 25.0 36.5 199.5 30.0
39503 PCB-1248 25.0 36.5 108.0 35.0
39507 PCB-1254 25.0 36.5 108.0 30.0
39511 PCB-1260 25.0 72.0 108.0 35.0
39519 PCB, total 10.0 31.0 10.0 10.0
39118 Pentachlorobenzene 0.55 0.9 1.25 0.6
39403 Toxaphene 29.0 335 25.0 44.5
Volatile Organic Substances

34218 Acrylonitrile 1250.0 2250.0 2250.0
34237 Benzene 300.0 450.0 - 400.0
34290 Bromoform 300.0 500.0 - 400.0
88802 Bromomethane 500.0 1100.0 1000.0
34299 Carbon tetrachloride 300.0 450.0 -—-- 400.0
34304 Chlorobenzene 300.0 500.0 400.0
34309 Chlorodibromomethane 300.0 450.0 - 400.0
34314 Chloroethane 600.0 1100.0 - 1000.0
34579 2-Chloroethyl vinyl ether 1850.0 4350.0 - 3910.0
34318 Chloroform 390.0 450.0 - 400.0
88835 Chloromethane 500.0 1100.0 1000.0
34330 Dichlorobromomethane 250.0 450.0 - 400.0
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Table 11. Screening Levels for Organic Substances in Sediment
(All values in ug/kg dry weight)
Type of Water Body
Parameter Freshwater Tidal
Code Parameter Stream Stream Reservoir | Estuary
88805 1,2-Dibromomethane 235.0 450.0
34499 1,1-Dichloroethane 300.0 450.0 -—— 400.0
34534 1,2-Dichloroethane 300.0 450.0 -—— 400.0
34504 1,1-Dichloroethylene 250.0 500.0 -— 450.0
34549 1,2-trans-Dichloroethylene 285.0 450.0 -— 450.0
34544 1,2-Dichloropropane 300.0 450.0 - 400.0
34702 cis-1,3-Dichloropropylene 285.0 450.0 - 400.0
34697 trans-1,3-Dichloropropylene 285.0 450.0 - 400.0
34374 Ethylbenzene 300.0 500.0 - 400.0
34426 Methylene chloride 435.0 550.0 465.0
34478 Tetrachloroethylene 285.0 550.0 - 400.0
34519 1,1,2,2-tetrachloroethane 300.0 500.0 -— 400.0
34483 Toluene 400.0 500.0 - 400.0
34509 1,1,1-trichloroethane 285.0 450.0 -— 400.0
34514 1,1,2-trichloroethane 285.0 435.0 - 400.0
34487 Trichloroethylene 250.0 500.0 - 400.0
45510 Xylenes, total 700.0 1300.0 - 1150.0
34495 Vinyl chloride 600.0 1100.0 1000.0
Semivolatile Organic Substances
34208 Acenaphthene 670.0 1000.0 750.0
34203 Acenaphthylene 670.0 1000.0 750.0
34223 Anthracene 660.0 1000.0 - 800.0
39121 Benzidine 1150.0 1150.0 - 900.0
34529 Benzo(a)anthracene 670.0 1000.0 -—-- 750.0
34250 Benzo(a)pyrene 670.0 1150.0 750.0
34233 Benzo(b)fluoranthene 670.0 1500.0 - 810.0
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(All values in ug/kg dry weight)

Table 11. Screening Levels for Organic Substances in Sediment

Type of Water Body
Parameter Freshwater Tidal
Code Parameter Stream Stream Reservoir | Estuary
34524 Benzo(ghi)perylene 670.0 1000.0 - 750.0
34245 Benzo(k)fluoranthene 670.0 1150.0 - 750.0
34639 4-Bromophenyl phenyl ether 670.0 1000.0 - 750.0
88811 Cresols, total 670.0 -— -— 900.0
34281 Bis(2-chloroethoxy)methane 670.0 1000.0 750.0
34276 Bis(2-chloroethyl)ether 670.0 1000.0 - 750.0
34286 Bis(2-chloroisopropyl)ether 670.0 1000.0 - 750.0
34584 2-Chloronaphthalene 670.0 1000.0 - 750.0
34589 2-Chlorophenol 1150.0 1950.0 1500.0
34644 4-Chlorophenyl phenyl ether 660.0 1000.0 - 750.0
34323 Chrysene 670.0 1200.0 - 750.0
34559 Dibenz(a,h)anthracene 670.0 1000.0 — 750.0
34295 n-Butyl benzyl phthalate 683.0 1000.0 - 750.0
39112 Di-n-butyl phthalate 700.0 850.0 1045.0 750.0
34599 Di-n-octyl phthalate 670.0 1000.0 - 750.0
34539 1,2-Dichlorobenzene 500.0 1000.0 -— 750.0
34569 1,3-Dichlorobenzene 500.0 1000.0 - 750.0
34574 1,4-Dichlorobenzene 543.0 1000.0 -— 715.0
34634 3,3'-Dichlorobenzidine 1100.0 1000.0 — 750.0
34604 2,4-Dichlorophenol 1207.5 1950.0 -— 1500.0
34339 Diethyl phthalate 670.0 1000.0 750.0
34609 2,4-Dimethylphenol 1150.0 1950.0 - 1500.0
34344 Dimethyl phthalate 660.0 1150.0 - 750.0
34660 4,6-Dinitro-o-cresol 2050.0 3850.0 - 3000.0
34619 2,4-Dinitrophenol 2475.0 3850.0 -—— 3000.0
34614 2,4-Dinitrotoluene 670.0 1000.0 - 750.0
34629 2,6-Dinitrotoluene 670.0 1000.0 ——— 750.0
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Table 11. Screening Levels for Organic Substances in Sediment
(All values in ug/kg dry weight)
Type of Water Body
Parameter Freshwater Tidal
Code Parameter Stream Stream Reservoir | Estuary
34349 1,2-Diphenylhydrazine 683.0 1000.0 - 900.0
39102 Bis(2-Ethylhexyl)phthalate 750.0 1170.0 1000.0 750.0
34379 Fluoranthene 670.0 1709.0 - 750.0
34384 Fluorene 660.0 1000.0 - 750.0
39705 Hexachlorobutadiene 500.0 1000.0 - 750.0
34389 Hexachlorocyclopentadiene 660.0 1150.0 750.0
34399 Hexachloroethane 660.0 1000.0 ---- 750.0
73120 Hexachlorophene 450.0 - 885.0
34406 Indeno(1,2,3-cd)pyrene 670.0 1000.0 -— 750.0
34411 Isophorone 670.0 1000.0 - 750.0
34455 3-Methyl-4-chlorophenol 975.0 1950.0 - 1500.0
34445 Naphthalene 500.0 1000.0 - 750.0
34450 Nitrobenzene 670.0 1000.0 - 750.0
34594 2-Nitrophenol 1150.0 1950.0 1500.0
34649 4-Nitrophenol 2475.0 3850.0 3000.0
88817 N-Nitrosodiethylamine 450.0 - 750.0
34441 N-Nitrosodimethylamine 750.0 1150.0 - 750.0
73159 N-Nitrosodi-n-butylamine 450.0 - - 750.0
34431 N-Nitrosodi-n-propylamine 670.0 1000.0 - 750.0
34436 N-Nitrosodiphenylamine 670.0 1000.0 - 750.0
39061 Pentachlorophenol 1450.0 1650.0 2.5 1800.0
34464 Phenanthrene 660.0 1000.0 - 750.0
34695 Phenol 1150.0 1950.0 - 1500.0
34472 Pyrene 670.0 1700.0 - 880.0
88823 Pyridine 450.0 - 750.0
88826 1,2,4,5-tetrachlorobenzene 450.0 -— -— 750.0
34554 1,2,4-trichlorobenzene 450.0 1000.0 -— 750.0
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Table 11. Screening Levels for Organic Substances in Sediment
(All values in ug/kg dry weight)
Type of Water Body
Parameter Freshwater Tidal
Code Parameter Stream Stream Reservoir | Estuary
78401 2,4,5-trichlorophenol 1200.0 1950.0 - 1650.0
34624 2,4 ,6-trichlorophenol 1150.0 1950.0 e 1500.0
Table 12. Screening Levels for Metals in Tissue
(All values listed as mg/kg Wet Weight)

Parameter Code Parameter Freshwater Saltwater

01004 Arsenic * 3.0 3.0

71940 Cadmium * 0.5 0.5

71939 Chromium * 100.0 100.0

71937 Copper * 40.0 40.0

71936 Lead 1.25 8.333

71930 Mercury 1.0 1.0

01149 Selenium * 2.0 2.0

* Texas Department of Health screening level
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Table 13. Screening Levels for Organic Substances in Tissue
(All Values in mg/kg Wet Weight)
Parameter
Code Parameter Freshwater Saltwater
Pesticides
34680 Aldrin 0.1360 0.0904
39074 alpha-Hexachlorocyclohexane 0.3660 0.2440
34258 beta-Hexachlorocyclohexane 1.2810 0.8540
39075 gamma-Hexachlorocyclohexane (lindane) 5.8520 3.9010
34682 Chlordane 0.3000 0.3000
81897 DDD 9.6060 6.4040
81896 DDE 5.4500 3.6340
39376 DDT 5.2770 3.5180
85684 Dicofol (Kelthane) 5.239 3.493
39406 Dieldrin 0.0570 0.0379
34687 Heptachlor 0.2020 0.1350
34686 Heptachlor epoxide 0.2530 0.1690
34688 Hexachlorobenzene 0.6090 0.4060
81645 Mirex 0.0355 0.0236
39515 PCBs 0.1340 0.0891
85679 Pentachlorobenzene 14.1870 9.4580
34691 Toxaphene 0.8270 0.5520
Semivolatile Organic Substances
34241 Benzidine 0.0003 0.0002
34530 Benzo(a)anthracene 0.3150 -
34251 Benzo(a)pyrene 0.3150 -
Parameter
Code Parameter Freshwater Saltwater
88812 Cresols, total 886.667 591.111
34324 Chrysene 0.3150 -
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Table 13. Screening Levels for Organic Substances in Tissue
(All Values in mg/kg Wet Weight)
Parameter

Code Parameter Freshwater Saltwater
34395 Hexachlorobutadiene 11.140 7.427
34400 Hexachloroethane 164.6670 109.7780
88815 Hexachlorophene 5.3200 3.5470
34451 Nitrobenzene 8.8670 5.9110
88818 N-Nitrosodiethylamine 0.0077 0.0051
88821 N-Nitrosodi-n-butylamine 0.4270 0.2850
39060 Pentachlorophenol 532.0000 354.6670
88824 Pyridine 17.7330 11.8220
88827 1,2,4,5-Tetrachlorobenzene 5.3200 3.5470
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Methodology for Screening and Assessing Water
Temperature, pH, Chloride, Sulfate, Total Dissolved Solids,
and Enterococcus Criteria

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, and enterococcus bacteria are the parameters in this
grouping. Enterococcus 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 (Table 14).

Water temperature and pH are field measurements that are made at each site. 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 criteria support is based on ranges for the percent of exceedances among
dissolved oxygen and pH measurements specified in Table 14.

Chloride, sulfate, and total dissolved solids criteria in the TSWQS represent annual averages
of all values that were collected when streamflow exceeded the seven-day, two-year low-flow
value established for each segment. Due to infrequent 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 are averaged for all sites within the water body and compared to the
criterion for each parameter. For cases where total dissolved solids was 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 14).

An enterococcus bacterial screening level (500 colonies/100 mL) is established for two Houston
Ship Channel (Segments 1006 and 1007) to provide indication of contamination rather than
protection of a recreational 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
criteria support is based on ranges for the percent of exceedances of enteroccocus samples
specified in Table 14.
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Table 14. Framework for Evaluating Water Temperature, pH, Chloride, Sulfate,
Total Dissolved Solids and Enteroccocus Criteria

6¢& 969d ‘y uoIl09g

Parameter Units/Criteria Fully Supporting Partially Supporting Not Supporting
Water temperature °C, segment-specific 0-10% exceed criterion 11-25% exceed > 25% exceed criterion
criterion
pH Standard units, segment- 0-10% do not meet 11-25% do not meet > 25% do not meet criteria
specific criteria criteria
Chloride mg/L., segment-specific Segment average less Partial support is not Segment average exceeds criterion
than criterion assessed
Sulfate mg/L., segment-specific Segment average less Partial support is not Segment average exceeds criterion
than criterion assessed
Total dissolved solids | mg/L, segment-specific Segment average less Partial support is not Segment average exceeds criterion
than criterion assessed
Enteroccocus 500 colonies/100 mL 0-10% exceed criterion 11-25% exceed >25% exceed criterion
bacteria criterion




Methodology for Screening and Assessing Narrative
Criteria

In addition to numeric criteria and screening levels, designated uses are also protected by
narrative criteria. Narrative criteria include:

(1) Concentrations of taste and odor producing substances;

(2) Floating debris and suspended solids;

(3) Settleable solids (eroding sediment);

(4) Surface waters shall be maintained in an aesthetically attractive condition;

(5) Waste discharges which cause substantial and persistent changes from ambient
conditions or turbidity or color;

(6) Foaming of a persistent nature;

(7) Oil, grease, or related residue which produce a visible film of oil or globules of
grease on the water surface;

(8) Surface waters shall not be toxic to man from ingestion of water, consumption
of aquatic organisms, or contact with the skin, or to terrestrial or aquatic life;

and

(9) Nutrients from permitted discharges or other controllable sources shall not cause
excessive growth of aquatic vegetation which impairs an existing, attainable, or
designated use.

The analysis and determination of narrative criteria support is inherently less objective and
consistent than that for numeric criteria. Therefore, narrative standards are assessed using
narrative criteria for which associated numeric data exist (e.g., excessive aquatic plant growths
associated with instream nutrient concentrations). All water bodies with nutrient, contaminated
sediment, contaminated fish tissue, and public water supply concerns identified by screening
numeric criteria are automatically evaluated to determine if they also fail to support narrative
criteria.

Additional information is solicited from CRP partners, TNRCC central and regional office
staffs, and other basin stakeholders to document conditions that may contribute to nonsupport of
narrative criteria. The information about nonsupport of narrative criteria is used to strengthen or
validate water quality concerns identified using numeric screening techniques. Such information
may consist of water quality studies, existence of fish kills or contaminant spills, photographic
evidence, local knowledge, and best professional judgment. Ambient water and sediment toxicity
tests are used to determine support of the narrative criterion that surface waters shall not be toxic
to aquatic life (see also aquatic life use in Table 3). These tests are also used in determining
support of designated aquatic life uses.

Section 4, Page 40 Guidance for Screening and Assessing Texas Water Quality
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Water Bodies and Constituents
Considered But Not Listed and
Water Bodies Removed from the List



List of Water Bodies and Constituents Considered But Not Listed on
the 1998 List of Impaired and Threatened Water Bodies (/159

Note: It is possible that these water bodies may be included on the 1998 List for other parameters.

Water bodies which are on the 1998 list for other parameters are denoted with an asteNskter bodies de-listed from
the 1996 List are denoted with a sta¢)(

This list identifies water quality parameters for water bodies that were considered for inclusion in the 1998 List, but were
excluded for the reasons shown below. Where the decision not to list is based on lack of sufficient data, additional monitoring
will be conducted in conjunction with the next data collection phase of the basin management cycle for that water body to

verify attainment of uses.

Legend for coded column (3):

Basin Group:

basin management cycle.
Group A - Canadian River, Red River, Sulphur River, Cypress Creek, Sabine River, Sabine Pass, Neches River

Letter code (A - E) indicates which group of river basins the segment is associated with in the TNRCC

Group B - Trinity River
Group C - San Jacinto River, Neches-Trinity Coastal, Trinity-San Jacinto Coastal, San Jacinto-Brazos Coastal, Bays
and Estuaries
Group D - Brazos River, Brazos-Colorado Coastal, Lavaca River, Colorado River, Bays and Estuaries
Group E - Guadalupe River, San Antonio River, Rio Grande, Nueces River, San Antonio-Nueces Coastal, Colorado-
Lavaca Coastal, Lavaca-Guadalupe Coastal, Nueces-Rio Grande Coastal, Bays and Estuaries, Gulf of
Mexico
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0102 | Lake Meredith Al Initial data screening showed that the mean sulfate, chloride, and total dissolved solids
concentrations exceed the secondary drinking water standards in finished water. Exceedante of
these criteria at the levels detected do not pose a risk to public health or safety.

0203 | Lake Texomg A  Elevated levels of dissolved solids in source water have been observed. However, watef systems
are meeting the secondary drinking water standards through demineralization treatment and levels
of dissolved solids in source water are not high enough to exceed surface water quality standards.

0205 | Red River Al  This water body was included in the 1996 CWA 303(d) list for exceedance of the chronig

% |below Pease criterion for average cadmium in water. Because a question arose about the accuracy of the
River cadmium listing, the cadmium criteria were recalculated using hardness data collected fronj the
water body. This raised the site-specific cadmium criterion and the aquatic life use is suppofted.

0222 | salt Fork Redq A  While bacteria levels occasionally exceed the criterion established to assure the safety ¢f contact

* |River recreation, there is no demonstrated correlation between these levels and a threat to humah health.
Consequently, EPA eliminated the category of partial support for the contact recreation use [and no
longer requires listing of these water bodies.

Water temperatures are also occasionally elevated; however, the temperature variation is| seasonal
and does not contribute to use impairment.

0304 | Days Creek A While bacteria levels occasionally exceed the criterion established to assure the safety ¢f contact

* recreation, there is no demonstrated correlation between these levels and a threat to human health.
Consequently, EPA eliminated the category of partial support for the contact recreation use [and no
longer requires listing of these water bodies.

0403 | Lake O’ the Al Only one out of 4 samples showed concentrations of copper in water above the acute criterion

% [Pines established to ensure the safety of aquatic life. This is not enough samples to accurately cTaracterize
water quality conditions for use impairment.

Section 5, Page 1 of 16



List of Water Bodies and Constituents Considered But Not Listed on
the 1998 List of Impaired and Threatened Water Bodies (/159
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0409 | Little Cypresg Al Oné_'sé‘mple (out of 10 total samples) for free ionic silver exceeded the acute criterion egtablished
% [Creek to ensure the safety of aquatic life. This percentage of silver samples is below the amount that
would constitute use impairment.
0503 | Sabine River| A  The 1996 List was reassessed to determine if all listed constituentsibad@amples to gport
% |below Toledo listing. A small number of samples (4) indicate a concern for dissolved lead in water in the upper 25
Bend miles. However, this is not enough samples to accurately characterize water quality conditipns for
Reservoir use impairment. (Only 4 samples for dissolved lead; 1 detects; mean exceeds the chronic g¢riterion.)

In the upper 25 miles of the segment, concentrations of dissolved cadmium in water appepred to
exceed the criterion established to protect aquatic life. However, more recent data was submitted
during the public comment period, and the average cadmium level, computed using this new data,
was below the criterion for use impairment.

0505 | Sabine River| A  This water body was included on the 1996 303(d) List for occasional depressed dissolved oxygen
% [Above Toledd concentrations in a portion of the water body. Because a question arose about the accuragy of the
Bend dissolved oxygen listing, additional data was reviewed. Only 6.2% of dissolved oxygen readings
Reservoir were less than the segment criterion and the lowest value was only 0.1 mg/L below the critgrion.
EPA guidance suggests that partial impairment may exist if 10% or more of the dissolved oxygen
readings are less than the criterion.

In the lower 25 miles of the segment, concentrations of dissolved cadmium in water appeared to
exceed the criteria established to protect aquatic life. However, more recent data was subnfitted
during the public comment period, and the average cadmium level, computed using this new data,
was below the criterion for use impairment.

0513 | Big Cow A| The 1996 List was reassessed to determine if all listed constituentsugtdsamoples to gport
% [Creek listing. Only 4 samples were available for fecal coliform; 2 exceed criterion. This is not enoligh
samples to accurately characterize water quality conditions for use impairment.
0601 | Neches Rivef A  While bacteria levels occasionally exceed the criterion established to assure the safety ¢f contact
* [Tidal recreation, there is no demonstrated correlation between these levels and a threat to humap health.
Consequently, EPA eliminated the category of partial support for the contact recreation use [and no
longer requires listing of these water bodies.
0602 | Neches Rivef A  The 1996 List was reassessed to determine if all listed constituentsifiadamples to gport
* |below B.A. listing. Only 4 samples were available for cadmium and for lead at one monitoring station, and only
Steinhagen 2 samples were available at a second station. This is not enough samples to accurately characterize
Lake water quality conditions for use impairment.
0604 | Neches Rivef A  The 1996 List indicated a concern for cadmium in water in an area near Rockland. However,
*  [below Lake correction of a error discovered in the database indicates no acute or chronic exceedances in 10
Palestine samples. Therefore, cadmium does not cause nonsupport of the aquatic life use.
0606 | Neches Rivef A  The 1996 List was reassessed to determine if all listed constituentsifiadamoles to gport
% |above Lake listing. Only 7 samples were available for sulfate. This is not enough samples to accurately
Palestine characterize water quality conditions for use impairment.
0607 | Pine Island A  The 1996 List was reassessed to determine if all listed constituentsiphdsamples to gyport
* |Bayou listing. Only 6 samples for dissolved oxygen and fecal coliform were available. This is not gnough

samples to accurately characterize water quality conditions for use impairment. A use attain
analysis by the TNRCC has been scheduled for this segment to evaluate applicability of the|

aquatic life use and the causes of depressed dissolved oxygen.

Section 5, Page 2 of 16
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0610 | Sam Rayburn A One s_émple (out of 3 total samples) indicated a concern for dissolved lead in water in the lower

% [Reservoir 25 miles. However, this is not enough samples to accurately characterize water quality conditions

for 