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Figure MS-1. Box and whisker plots for the Main Stem Trinity River subwatershed. Arrows indicate the presence of increasing or decreasing trends as indicated by the information
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provided in Appendix D. Red lines indicate screening levels for the waterbody type. The diagram below the plots shows the approximate locations of the sampling sites used in the

plots as well as major point sources and tributaries in the subwatershed.
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The 2004 assessment for the 303(d) list
determined that the Main Stem of the Trinity
River subwatershed is not supporting the contact
recreation and fish consumption uses in the upper
half of the subwatershed. Elevated levels of bacte-
ria and elevated levels of PCBs, DDT metabolites,
and Chlordane in fish tissue caused the inclusion
of portions of the subwatershed on the 303(d) list.
There are also concerns for nutrient enrichment
and algal growth in this portion of the subwater-
shed. Concerns were identified for algal growth
and nutrient enrichment in the lower half of the
subwatershed. In addition, Lake Livingston was
found to be partially supporting the aquatic life
and general uses due to depressed DO concentra-
tions and elevated pH levels. The data for this sub-
watershed are summarized in Table MS-1. Sum-
maries of trend analyses used to screen the data
for this report are presented in Table MS-2. Figure
MS-1 presents data for several stations and pa-
rameters along the reach of the subwatershed.

Segment 806 West Fork Trinity River Below
Lake Worth

The West Fork Trinity River below Lake
Worth is on the 2004 draft 303(d) list because of
PCBs in fish tissue and bacteria concentrations
above the stream standard. It is also on the con-
cerns list because chlorophyll-a concentrations are
above the screening criteria in the lower part of
the segment.

In previous years Chlordane in fish tissue
was also included on the 303(d) list for this seg-
ment. It is no longer on the list after the EPA ap-
proved a TMDL for Chlordane in fish. TMDLs
will also address the elevated bacteria and PCBs
in fish tissue.

The chlorophyll-a concentrations in the
lower part of the segment do not appear to impair
the water quality. Trend analyses for chlorophyll-
a at station 10938 (West Fork at Beach Street in
Ft. Worth) were inconclusive. The analyses are
based on few data points, spread over many years,
and included a 6 year gap. DO and pH, which can
be adversely impacted by excessive algal growth,
are consistently meeting the stream standard. DO
data ( Figure MS-2) are almost all above the
stream standard of 5 mg/L. Typically, in waters
impacted by excessive algal growth, DO concen-
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Figure MS-2, Dissolved Oxygen at Station 10938, West Fork Trinity
River at Beach Street in Fort Worth.

trations fluctuate during the day, and the lowest
concentrations are observed in the morning be-
cause during the night algal respiration causes de-
creasing oxygen levels. However, DO data col-
lected in the river before 10 am shows that indi-
vidual measurements were consistently above the
stream standard. This supports the conclusion that
algal growth is not excessive.

Segment 841 Lower West Fork Trinity River

The Lower West Fork Trinity River is on
the 2004 draft 303(d) list because of PCBs and
Chlordane in fish tissue. It is also on the concerns
list because nutrient levels exceeded the screening
criteria in the lower part of the segment. The
aquatic life use criteria are fully supported.

A TMDL has been approved for the issue
of Chlordane in fish tissue. TMDLs will also ad-
dress the elevated bacteria and PCBs in fish tissue.

Statistical analyses of chlorophyll-a data
at station 11081 (Lower West Fork at Belt Line in
Grand Prairie) are inconclusive because of the
uneven distribution of the data. The statistical
analyses for TKN and conductivity data at station
17176 (Delaware Creek at North Macarthur, in
Irving) appear to show an increasing trend for val-
ues reported in the last few years.

This segment lies within the DFW
metroplex and receives significant WWTP dis-
charges and urban runoff. The data reflect this
with TP values exceeding the screening criteria
frequently. Furthermore, the boxplots demonstrate

61



62

the increasing nutrient concentrations as the river
flows through this urbanized area.

Segment 805 Upper Trinity River

The Upper Trinity River is on the draft
2004 303(d) list because PCB concentrations in
fish tissue and bacteria levels in water are above
the stream standard. It is also on the concerns list
because nutrient concentrations are above the
screening criteria.

In previous years Chlordane in fish tissue
was also included on the 303(d) list for this seg-
ment. It is no longer on the list after the EPA ap-
proved a TMDL for Chlordane in fish. TMDLs
are also planned to address the elevated bacteria
levels and PCBs in fish. No trends in bacteria
were detected, but there are elevated levels in the
available data.

Overall, the spatial pattern through this
segment shows the impact of the DFW metroplex
and its non-point and WWTP discharges. The two
upstream stations, 10925 (Trinity River at SH34
northeast of Ennis) and 10934 (Trinity River at
SH12 below Dallas), have high TP concentrations
and other indications of eutrophication. However,
the boxplots indicate a recovery at or above the
downstream station 10924 (Trinity River at FM 85
west of Seven Points). High and often increasing
levels of DO through this segment indicate that
eutrophication has not caused oxygen depletion.
Sufficient river flow to maintain aeration, com-
bined with advanced wastewater treatment may
explain this observation.

The boxplots show that TP levels fre-
quently exceed screening levels in this segment.
These high levels probably originate from WWTP
discharges and from urban and agricultural runoff.
TP concentrations decline from upstream to down-
stream locations in this segment, suggesting that
recovery takes place. Some increasing trends for
nutrients at stations within this segment are a po-
tential concern, although the trend analyses are not
fully conclusive. An increasing trend in chloro-
phyll-a at station 10925 does suggest increasing
enrichment and eutrophication. The data for the
same station show a statistically convincing in-
crease in DO concentrations (Figure MS-3).
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Figure MS-3, Dissolved Oxygen and Chlorophyll-a at Station
10925, Trinity River at SH 34, northeast of Ennis.

This segment is downstream of significant
discharges, including wastewater treatment plants
in the DFW metroplex. In addition, it is impacted
by agricultural and urban non-point sources. A
wasteload allocation study conducted in 1999 con-
cluded that nutrient limits for upstream discharg-
ers are not needed to protect the water quality of
this segment. The boxplots for upstream station
10934 and downstream station 10924 show mixed
results. DO and TP data show improvement from
upstream to downstream, while chlorophyll-a and
conductivity levels stay about the same.

Segment 804 Trinity River Above Lake
Livingston

The Trinity River Above Lake Livingston
is on the concerns list of the 2004 draft 303(d) list
because nutrient concentrations and chlrophyll-a
concentrations exceed the screening criteria
throughout the segment. The aquatic life use crite-
ria are fully supported.

As is evident in the graphs for station
10919 (Figure MS-4), TP and chlorophyll-a con-



centrations have not changed significantly, but
suggest a recent increasing trend for both parame-
ters. From the spatial patterns in TP noted in the
boxplot analysis, station 10919, which is well
downstream of the DFW metroplex, appears to be
in a zone where recovery from its impact, mean-
ing eutrophication, is taking place. However, ele-
vated chlorophyll-a at this site suggests localized
drivers of eutrophication. DO data for the segment
do not indicate a water quality concern.

Nutrient enrichment has been a concern at
various locations, and algal growth has been a
concern in upper reaches of the segment. Data for
station 10919 reinforce these concerns. TP and
chlorophyll-a are high relative to screening levels
and there are several trends suggestive of increas-
ing eutrophication. While spatial patterns of TP
suggest that recovery from inputs further upstream
is occurring within this segment, the relatively
high levels of chlorophyll-a in the upper part of
this segment suggest that localized factors are also
promoting algal growth.

Segment 803 Lake Livingston

Lake Livingston is on the 2004 draft 303
(d) list for pH levels exceeding the criterion in the
upper portion of the reservoir. DO concentrations
at locations in the upper, middle, and lower por-
tions of the reservoir were at times below the cri-
terion. The TCEQ categorizes all listings as Sc,
indicating the need for additional data. The 2004
assessment also includes a concern for nutrient
enrichment and algal growth at locations through-
out the reservoir, including the riverine portion
near SH19, the middle portion near US190, and
sites near the dam.

The middle portion of the reservoir, below
Kickapoo Creek, and the upper portion centering
on SH19, while included in the 2002 303(d) list
for depressed DO concentrations, have been re-
moved from the 2004 draft 303(d) list. This re-
moval was possible because of data collected in a
special study conducted by the TRA and funded
through the CRP. The study concluded that de-
pressed DO levels were not caused by algal respi-
ration, and that the data set used to classify the
segment as impaired were not representative. The
study found that depressed DO at a cove near Riv-
erside was below the DO criterion. It is believed
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Figure MS-4, Chlorophyll-a and Total Phosphorus at Station 10919,
Trinity River at US 79, northeast of Oakwood.

that the site is impacted by oxygen consuming
substances washing in with rainfall events.

Based on the spatial analysis of boxplots,
the Lake Livingston segment begins at a point
where the influence of discharges in the DFW area
appears to be dissipated. The continuing spatial
trend of declining TP continues downstream
through the reservoir. Despite this spatial decline
in TP, chlorophyll-a increases from the headwa-
ters to mid-lake in the main body of the reservoir
which is a eutrophic location. The spatial displace-
ment of high chlorophyll-a downstream in the res-
ervoir from high TP is probably a result of hy-
draulic detention allowing algae to grow and accu-
mulate as water slowly moves downstream.

Lake Livingston shows a mixture of
trends toward both increasing and declining water
quality. Increases in NH3 were detected at several
upstream locations, which is a potential concern.
At the confluence of the upstream arms, however,
there are several improving trends. The eutrophic
mid-lake site in the main reservoir body has no
trends in eutrophication related parameters, but
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Figure MS-5, Dissolved Oxygen at Station 10913, Lake Livingston
Main Channel, near mouth of White Rock Creek Bay.

the downstream site nearest the dam shows con-
vincing improvements.

Elevated pH and the water quality con-
cerns for algal growth appear to be related. Algal
photosynthetic activity can lead to an elevation in
pH, and is believed to be the cause of the elevated
levels in the lake.

Low DO concentrations in the upper por-
tion of the reservoir are a use concern for aquatic
life. However, DO data are often near or above
saturation in this reservoir (Figure MS-1) and one
of the upper reservoir stations, station 10913, dis-
plays an increasing trend for DO (Figure MS-5).
High pH in the upper reservoir has also been a
concern, but a Texas Parks and Wildlife Depart-
ment study did determine that the lake appears to
be supporting an appropriate fish population.
There are no indications that the elevated pH has
an adverse impact.

Nutrient enrichment has been a concern
for the entire reservoir, as has algal growth near
the dam and in the upper waters. The data suggest
that algal growth (chlorophyll-a) is greatest mid-
lake in the main body of the reservoir, while chlo-
rophyll-a, nutrients and other eutrophication-
related parameters display clear improvements
near the dam. At several upstream sites, however,
there is evidence of increasing NH3 concentra-
tions, suggesting that nutrients remain a concern
in these locations.

Harmon Creek, Segment 803(A), a tribu-
tary to Lake Livingston, is on the draft 2004 303
(d) list because phosphorus levels exceed the

screening level. The number of data for the creek
are limited. The limited data do not suggest that
nutrients levels are causing a concern. It is sug-
gested to continue routine monitoring at the site
and re-assess the data after a more complete data
set is available.

Segment 813 Houston County Lake

Houston County Lake does not have any
apparent water quality concerns and is not listed
on the 2004 draft 303(d) list. While trend analyses
determined conductivity levels to be increasing,
the values are relatively low (Figure MS-6). DO
data for this lake, for the single station with data,
are all above the stream standard of 5 mg/L.

Year

Figure MS-6, Specific Conductivity and Dissolved Oxygen for Sta-
tion 10973, Houston County Lake near Dam.



Table MS-2

RESULTS OF TREND ANALYSIS FOR MAIN STEM

Trend Type P value Slope T-ratio
SEGMENT 841 - LOWER WEST FORK TRINITY RIVER
11081 - LOWER WEST FORK TRINITY AT BELTLINE, GRAND PRAIRIE

Chlorophyll 1 Simple Linear 0.011 1.5 2.64
17176 - DELAWARE CREEK AT NORTH MACARTHUR IN IRVING

TKN 4 Simple Linear-Eco  0.031 0.31 2.38
SpCond 1t Simple Linear-Eco  0.053 340.95 213

SEGMENT 805 - UPPER TRINITY RIVER (MAIN STEM SOUTH OF DALLAS)
10924 - TRINITY RIVER AT FM 85 WEST OF SEVEN POINTS

NH3 2 Simple Linear 0.018 -0.014 -2.52
10925 - TRINITY RIVER AT SH 34 NE OF ENNIS

DO 1t Simple Linear 0.006 0.232 2.8

10934 - TRINITY RIVER AT SOUTH LOOP SH 12 BELOW DALLAS

TP 1t Natural Log 0.08 0.065 1.76
DO 4 Natural Log 0.065 0.019 1.86

SEGMENT 804 - TRINITY RIVER ABOVE LAKE LIVINGSTON
10919 - TRINITY RIVER AT US 79 NE OF OAKWOOD

Secchi ! 2 Simple Linear 0.007 -0.01 -2.76
NH3 1t Natural Log 0.013 0.079 2.53
TKN ! 2 Simple Linear 0.051 -0.109 -1.99
Chlorophyll 1t Simple Linear 0.028 1.14 2.25
SpCond 1 Simple Linear 0.007 19.6 2.78
10921 - TRINITY RIVER AT TP&L STATION DOWNSTREAM FROM SH31

NH3 2 Simple Linear 0.092 -0.009 -1.77

SEGMENT 803 - LAKE LIVINGSTON
10698 - HARMON CREEK @ END OF CR E OF FM 980

NH3 1 Natural Log 0.046 0.16 2.14
10899 - LAKE LIVINGSTON IN MAIN POOL NEAR DAM

NO2NO3 ] Simple Linear 0.031 -0.064 -2.22
TDS 1 Simple Linear 0.013 -3 -2.52
Chlorophyll 1 Simple Linear 0.017 -2.63 -2.47
TSS 1 Simple Linear 0.055 -0.457 -1.93
DO 1 Simple Linear 0.018 0.173 2.39
10911 - LAKE LIVINGSTON AT US 190 WEST OF ONALASKA

Fecal Coliform 1 Simple Linear 0.085 -7.06 -1.81
10913 - LAKE LIVINGSTON NEAR MOUTH OF WHITE ROCK CRK BAY
SpCond 1 Simple Linear 0.033 16.7 2.23
DO 1t Simple Linear 0.001 0.448 3.53
Secchi 1 Simple Linear 0.064 0.018 1.97
Fecal Coliform 1 Natural Log 0.039 -0.567 -2.21
10914 - LAKE LIVINGSTON AT SH 19 SOUTH OF TRINITY

NH3 1t Natural Log 0.001 0.062 3.27
Fecal Coliform 1 Natural Log 0.003 -0.388 -2.97
NO2NO3 L 2 Natural Log 0.073 -0.144 -1.82
SpCond 1 Natural Log 0.091 9.5 1.7
10917 - LAKE LIVINGSTON HEADWATERS @ SH21 NE OF MIDWAY

NH3 1 Simple Linear 0.075 0.002 1.79
TKN L 2 Simple Linear 0.089 -0.02 -1.72

SEGMENT 813 - HOUSTON COUNTY LAKE

10973 - HOUSTON COUNTY LAKE NEAR DAM OVERFLOW
SpCond 1t Simple Linear 0.003 1.9 3.42

R2

0.28
0.27

0.1

0.03
0.03

0.12
0.09
0.07
0.08
0.1

0.2

0.1
0.06
0.12
0.03
0.05

0.15

0.16

0.35

0.18

0.09

0.05
0.02

0.02
0.04

0.42
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