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The 2004 TCEQ water quality assessment
results for the Elm Fork of the Trinity River
identified several issues. Portions of the
subwatershed were found to be not supporting the
contact recreation use due to elevated levels of
bacteria in the headwaters. A concern for elevated
bacteria levels was identified for Denton Creek
and Lake Ray Roberts. Tributaries to Lake
Lewisville were found to not support the contact
recreation use. Nutrient enrichment is identified as
a concern throughout this subwatershed with an
additional concern for algal growth in the upper
and lower river portions. A concern for depressed
DO was found in Denton Creek.

The water quality data for this
subwatershed are summarized in Table ELM-1.
Several parameters on stations along the reach of
the Elm Fork are presented in boxplots in Figure
ELM-1. The results of the statistical screening
method are presented in Table ELM-2.

Segment 824 Elm Fork Trinity River above
Ray Roberts Lake

The Elm Fork Trinity River above Ray
Roberts Lake is on the 2004 draft 303(d) list
because bacteria levels exceed the stream standard
at SH51 (station 15635) and at FM 2071 (station
11031). It is also on the concerns list because
chlorophyll-a and nutrients exceeded the
screening criteria and excessive algal growth was
reported downstream of the Gainesville WWTP.

Trend analyses for this segment at stations
11031 and 15635 are inconclusive. At station
11031 TP and OP data have been above the

screening criteria frequently over the past 6 years
(Figure ELM-2).

Surveys of the Elm Fork have found that
it is surrounded by heavy agricultural use. Dairy
farms are common, and grazing animals along the
banks are typical. Animals have also been
observed in the river, and animal dung along the
river and in the river is a given. These non-point
and point sources explain the elevated nutrient
levels, elevated bacteria levels, and the algal
growth.

Segment 840 Ray Roberts Lake

Ray Roberts Lake is not on the 2004 draft
303(d) list. However, it is included on the
concerns list because nutrient concentrations and
bacteria levels are sometimes above the screening
level. The bacteria data, identified as a concern in
the upper portion of the Jordan Creek Arm, were
above the screening levels for most measurements
in 2000, but since then high levels appear to be
sporadic. High bacteria and nutrient levels may be
related to agricultural activities in the watershed.

Trend analyses for data at station 16824
(Ray Roberts Lake at CR 3002) indicate
improving water quality for secchi depth, and TP.
DO concentrations also have an increasing trend,
but most of the increase occurred in the first four
years of the nine year data set (Figure ELM-3).
The last five years do not have an apparent trend.
Trend analyses for satation11076 (Ray Roberts
Lake—Du Bois Arm) also showed improving
water quality and TP concentrations and TSS
concentrations appear to be decreasing.
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Figure ELM-2, Total Ortho-Phosphate at Station 11031, Elm Fork
Trinity River at FM 2071, south of Gainesville.
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Figure ELM-3, Dissolved Oxygen at Station 16824, Ray Roberts
Lake at CR3002, 13 miles south of Gainesville.
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Runoff from agricultural activities also
appears to be the most likely source of nutrients in
the Buck Creek Cove and upper portion of Jordan
Creek Arm. Such impacts may be addressed
through cooperative efforts with farmers to
establish best management practices.

The 2004 assessment did identify
concerns because NH3 and OP concentrations
exceeding the screening criteria in an unnamed
tributary to Jordan Creek. The data used for the
assessment was collected at station 13620 (Jordan
Creek Tributary, 0.4 miles upstream of confluence
with Jordan Creek). Visual inspection of NH3 and
DO data point to an increasing trend over time,
while phosphorous data appear to be stable. The
most recent data in the database is from 1998.
Nutrient levels above the screening level are not
unusual in this watershed, and are likely a
consequence of agricultural activities, including
cattle grazing and dairy farms.

Segment 839 Elm Fork Trinity River below
Ray Roberts Lake

The Elm Fork Trinity River below Ray
Roberts Lake is not on the 2004 draft 303(d) list
and no concerns were identified. Trend analyses
show improving water quality. TP and OP data
suggest a decreasing trend at station 13619 (Elm
Fork downstream of dam). Decreasing trends for
chloride and fecal coliforms at station 13619
could not be confirmed with additional analyses
and visual inspection of the data. The trends
appear to be an artifact of the sensitivity of the
screening method.

Segment 823 Lewisville Lake

Lewisville Lake is not on the 2004 draft
303(d) list. The 2004 assessment identified
concerns because NH3 and NO3/NO2
concentrations in the Hickory Creek arm and
Little Elm Creek arm, respectively, were above
the screening levels.

The Lake Lewisville watershed has
undergone significant urbanization over the last
decade. Nutrients in the Hickory Creek arm and
Little Elm Creek arm may be the result of urban or
agricultural runoff. As shown in the trend analyses
results (Table ELM-2) chlorophyll-a

concentrations in the Hickory Creek arm may be
increasing. The boxplots (Figure ELM-1) show
that DO levels for the stations located in the arms
of Hickory and Elm Creek are frequently
supersaturated. This may be indicative of
concentrated algal growth. Figure ELM-4. shows
the wide fluctuation within the chlorophyll-a data
set.

Trend analyses for conductivity at station
11027 (Lewisville Lake—Hickory Creek arm)
indicate increasing levels, but visual inspection
shows that the increase occurred in the first 6
years, followed by 4 years of relatively static
values. DO at this station had a decreasing trend
for the first 3 years in the data set, followed by 3
years of increasing concentrations, and then 4
years of varying but static concentrations. TP data
for station 17830 (Lewisville Lake—Little Elm
Creek arm) had a decreasing trend, DO data for
this station had a decreasing trend occurring in the
fall and winter months.

The elevated nutrients are likely the cause
for increased chlorophyll-a concentrations. It is

1027

2 3 4 5 6 7 8 9 0
Year
Figure ELM-4, Chlorophyll-a at Station 11027, Lewisville Lake at

IH35 East, in Hickory Creek arm and Station 17830, Lewisville Lake
near the mouth of Little EIm Creek arm.




recommended to develop a sampling plan that will
provide information about sources and amount of
nutrients entering the reservoir, and the impacts of
the nutrients on the reservoir in terms of algal
growth, pH and DO.

Little Elm Creek is on the 2004 draft 303
(d) list because bacteria levels are above the
stream standard. The 2004 assessment identified
concerns because NH3 concentrations were above
the screening levels. A review of the data show
that NO3/NO2 concentrations also are frequently
above the screening level. The nutrients may be of
concern to the downstream reservoir.

Bacteria levels in the creek have
frequently exceeded the screening level. The
bacteria may be related to agricultural activities. A
review of the data suggest a decreasing trend.
Additional data are needed to assess whether this
is still a concern. It is recommended to include
Elm Creek into a routine monitoring program.

Clear Creek is on the 2004 draft 303(d)
list use concerns list because Dbacteria
concentrations were detected above the screening
level. Bacteria levels above the screening criteria
are not unusual in this watershed.

Segment 822 Elm Fork Trinity River below
Lewisville Lake

The Elm Fork Trinity River below
Lewisville Lake is not on the 2004 draft 303(d)
list. The 2004 assessment identified concerns for
NH3 and algal growth in the middle of the
segment, near the Dallas water intake, and the
upper part of the segment near SH 121.

Review of NH3 data for stations 16438
(Elm Fork of the Trinity River, near the Dallas
Water Utility intake) and 16437 (Elm Fork of the
Trinity River, downstream of Lake Lewisville
spillway) show NH3 concentrations increasing
through the year 2000 or 2001 (year 6 or 7) and
then decreasing (Figure ELM-5). A similar pattern
appears for other nutrients. Chlorophyll-a data
show no apparent relationship between
chlorophyll-a concentrations and NH3. Statistical
trend analyses, after removing a single outlier in
the beginning of the data set, show a significant
DO increase occurring in the spring, summer, and
fall seasons (Figure ELM-6).

Year

Figure ELM-5, Ammonia at Station 16438, Elm Fork Trinity River at
Intake of Dallas Water Utilities EIm Fork Treatment Plant, 1.2km

north of Sandy Lake Road in Carrollton.

The watershed has undergone significant
urbanization in the last decade. Table ELM-2
shows the water quality to be worsening for every
nutrient listed. Visual inspection of the data at
some stations show that trends appear to be
improving over the later part of the assessment
period. The water quality is significantly impacted
by wastewater discharges and releases from the
upstream reservoir. Improvement in NH3 levels
could possibly be related to changes at WWTPs
and as a result of advanced treatment being put
into operation to accommodate a growing
population.

Segment 826 Grapevine Lake

Grapevine Lake is not on the 2004 draft
303(d) list. Trend analyses for at least some
parameters indicate improving water quality in the
lake. The trend of DO concentrations at station
17827 (Grapevine Lake north of Bushong Rd. and
Kaite Dr.) indicates increasing DO levels (Figure
ELM-7). A visual inspection of the data shows an
increase having occurred five to ten years ago, and
concentrations have been relatively stable since.
Statistical analyses show a possible increasing
trend of chlorophyll-a at station 17827, however
the data set is sporadic. OP concentrations at this
station have been decreasing.

Denton Creek above Grapevine Lake is
not on the 2004 draft 303(d) list, but the
assessment did identify concerns because bacteria
and NH3 concentrations above the screening
level. The number of bacteria data assessed is very
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Figure ELM-6, Nitrate and Dissolved Oxygen at Station 16438, Elm
Fork Trinity River at Intake of Dallas Water Utilities Elm Fork Treat-
ment Plant.

small, additional data are needed to assess whether
a concern is justified. NH3 data do not show a
trend, other nutrients were collected but did not
exceed the criteria. TDS and TP at station 14483
(Denton Creek at FM 156) have decreasing trends.

The data set for this creek is small. In
order to provide sufficient data for a thorough
assessment, it is recommended to increase the
frequency of monitoring.
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Figure ELM-7, Dissolved Oxygen and Total Phosphorus at Station
17827, Grapevine Lake at Dallas Water Utilities Intake, north of
Bushong Road and Kaite Drive.

Segment 825 Denton Creek

Denton Creek is not on the 2004 draft 303
(d) list, but the assessment did identify concerns
because DO data were found below the criterion
and bacteria levels exceeded the criterion. The
assessment is based on very limited data. It is
recommended to develop a monitoring plan to
determine whether a concern for the segment is
justified.

/ Table ELM-2

RESULTS OF TREND ANALYSIS FOR ELM FORK

Trend Type

P value
SEGMENT 824 - ELM FORK TRINITY RIVER ABOVE RAY ROBERTS LAKE

Slope T-ratio R2

OP 'Y
P 1

Simple Linear
Simple Linear

Secchi 1t Simple Linear
Ecoli 1 3 Natural Log
OP 2 Simple Linear

SEGMENT 840 - RAY ROBERTS LAKE

SpCond 1t Simple Linear
Chlorophyll 1 Simple Linear
Chloride i Simple Linear
TP I 3 Natural Log

TSS 2 Simple Linear

11031 - ELM FORK TRINITY RIVER @ FM 2071, S OF GAINESVILLE

15635 - ELM FORK TRINITY RIVER AT SH 51 IN GAINESVILLE

0.012 0.092 2.55 0.06
0.007 0.105 2.73 0.07
0.068 0.056 1.96 0.06
0.077 -0.764 -1.87 0.17
0.01 -4.90E-17 -3.14 -7.05

11076 - RAY ROBERST LAKE ISLE DU BOIS ARM W OF JORDAN PARK

0.009 3.1 2.64 0.06
0.006 1.02 2.88 0.17
0.092 -0.394 -1.7 0.03
0.053 -0.04 -1.95 0.03
0.015 -0.295 -2.45 0.05




Table ELM-2 (continued)

RESULTS OF TREND ANALYSIS FOR ELM FORK

Trend Type P value Slope T-ratio
SEGMENT 840 - RAY ROBERTS LAKE (continued)
16824 - RAY ROBERTS LAKE AT CR3002, SOUTH OF GAINESVILLE

Secchi 4 Simple Linear 0.049 0.084 2.04
DO 1+ Natural Log 0.088 0.012 1.72
TP L 2 Natural Log 0.069 -0.049 -1.83
Chloride 1 2 Simple Linear 0.049 -0.486 -1.99

SEGMENT 839 - ELM FORK TRINITY RIVER BELOW RAY ROBERTS LAKE
13619 - ELM FORK TRINITY 1600FT BELOW RAY ROBERTS DAM

DO 1+ Simple Linear 0.004 0.218 2.91
TP 3 Simple Linear 0.07 -0.011 -1.82
Chloride 1 2 Simple Linear 0.027 -1.14 -2.25
Fecal Coliform 3 Natural Log 0.013 -0.234 -2.52
OP 1 2 Simple Linear 0.068 -0.001 -1.84

SEGMENT 823 - LEWISVILLE LAKE
11026 - LEWISVILLE LAKE, ELM FORK ARM

SpCond 1+ Simple Linear 0.089 2.83 1.71
OoP 3 Simple Linear 0.072 -0.002 -1.81
NH3 1 3 Natural Log 0.05 -0.065 -1.98
TSS 3 Simple Linear 0.003 -2.86 -3
Secchi 1+ Simple Linear 0.03 0.058 2.24
11027 - LEWISVILLE LAKE AT IH35E IN THE HICKORY CREEK ARM
SpCond 1+ Simple Linear 0.087 2.95 1.72
Chlorophyll 4 Natural Log 0.052 0.079 1.99
TP 3 Natural Log 0.037 -0.048 -2.1
DO 4+ Simple Linear 0.079 0.112 1.76
16827 - CLEAR CREEK AT IH35, SOUTH OF SANGER

NO2NO3 1 Natural Log 0.055 0.107 1.94
TP ! 3 Simple Linear 0.039 -0.015 -2.09
17830 - LEWISVILLE LAKE NEAR MOUTH OF LITTLE ELM CREEK ARM
SpCond 1+ Natural Log 0.06 0.011 1.89
OoP 3 Natural Log 0.047 -0.066 -2
TP 1 2 Natural Log 0.027 -0.065 -2.23
NH3 3 Natural Log 0.015 -0.088 -2.47
DO 1+ Natural Log 0.063 0.013 1.87

SEGMENT 822 - ELM FORK TRINITY RIVER BELOW LEWISVILLE LAKE
13615 - ELM FORK TRINITY RIVER AT SH121, E OF LEWISVILLE

TSS 1+ Simple Linear 0.045 2.38 2.21
SpCond ) Simple Linear 0.019 12.26 2.67
16438 - ELM FORK TRINITY RIVER at DWU ELM FORK TP INTAKE

SpCond 1 Simple Linear 0.079 4.28 1.77
Chlorophyll 1+ Simple Linear 0.029 1.14 2.25
DO 4 Simple Linear 0.074 0.143 1.8
14483 - DENTON CREEK AT FM 156, 2.4 Ml. NORTH OF JUSTIN

TDS 3 Simple Linear 0.065 -7.97 -1.86
TP 1 2 Simple Linear 0.068 -0.008 -1.84
17827 - GRAPEVINE LAKE AT DWU INTAKE, N OF BUSHONG RD

DO 1+ Simple Linear 0.008 0.209 2.69
NH3 L 2 Natural Log 0.036 -0.071 -2.12
TSS 1 2 Simple Linear 0.014 -0.004 -2.5
Chloride  } Simple Linear 0.047 1.19 2.01
Chlorophyll ) Natural Log 0.049 0.154 2.02
TDS ] Natural Log 0.085 0.016 1.73
OP 1 2 Simple Linear 0.015 -0.004 -2.45
SpCond 4 Simple Linear 0.064 2.83 1.87

R2

0.11
0.02
0.03
0.04

0.07
0.03
0.06
0.06
0.03

0.02
0.03
0.03
0.08
0.12

0.02
0.08
0.04
0.02

0.04
0.05

0.03
0.03
0.04
0.05
0.03

0.27
0.35

0.02
0.11
0.03

0.03
0.03

0.06
0.04
0.05
0.05
0.09
0.02
0.05
0.03
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