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FOREWORD

The National Eutrophication Survey was initiated in 1972 in
response to an Administration commitment to investigate the nation-
wide threat of accelerated eutrophication to freshwater lakes and
reservoirs.

OBJECTIVES

The Survey was designed to develop, in conjunction with state
environmental agencies, information on nutrient sources, concentrations,
and impact on selected freshwater lakes as a basis for formulating
comprehensive and coordinated national, regional, and state management
practices relating to point-source discharge reduction and non-point
source pollution abatement in lake watersheds.

ANALYTIC APPROACH

The mathematical and statistical procedures selected for the
Survey's eutrophication analysis are based on related concepts that:

a. A generalized representation or model relating
sources, concentrations, and impacts can be constructed.

b. By applying measurements of relevant parameters
associated with lake degradation, the generalized model
can be transformed into an operational representation of -
a lake, its drainage basin, and related nutrients.

c.‘ With such a transformation, an assessment of the
potential for eutrophication control can be made.

LAKE ANALYSIS

In this report, the first stage of evaluation of lake and water-
shed data collected from the study lake and its drainage basin is
documented. The report is formatted to provide state environmental
agencies with specific information for basin planning [§303(e)], water
quality criteria/standards review [§303(c)], clean lakes [§314(a,b)],
and water quality monitoring [§106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Amendments of 1972.



Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and loading) and trophic condi-
tion are being made to advance the rationale and data base for
refinement of nutrient water quality criteria for the Nation's
fresh water lakes. Likewise, multivariate evaluations for the
relationships between land use, nutrient export, and trophic
condition, by lake class or use, are being developed to assist
in the formulation of planning guidelines and policies by EPA
and to augment plans implementation by the states. ‘
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WRIGHT PATMAN (TEXARKANA) RESERVOIR
STORET NO. 4833

I.. CONCLUSIONS
A. Trophic Condition:

Survey data indicate that Wright Patman Reservoir.is eutrophic;
i.e., well supplied with hutrients and quite productive. Whether
nutrient enrichment is beneficial or deleterious depends on the
actual or potential effect on the uses of the reservoir. In this
regard, no'nuisance conditions are known to personnel of the
Texas Water Quality Board and there is 1little or no impairment
of the designated beneficial uses of this water body.

Wright Patman Reservoir ranked thirty-third in overall
trophic quality when the 39 Texas reseryoirs sampled in 1974 were
compared using a combination of six water quality parameters*.
Thirty-four reservoirs had less median total phosphorus, 33 had
less median dissolved orthophosphorus, 18 had less and one had
the same median inorganic nitrogen, 32 had less mean chlorophyll
a, and 33 had greater mean Secchi disc transparency.

Survey limnologists noted heavy growths of submerged and
emergent vegetation at station 4 during the March, May, and

November sampling visits.

* See Appendix A.



B. Rate-Limiting Ngtrienf:

The algal assay results indicate that Wright Patman Reservoir
was limited by nitrogen at the time the samples were taken
(03/22/74 and 11/08/74). The reservoir data indicate nitrogen
lTimitation at all sampling times and stations.

C. Nutrient Controllability:

1. Point sources--During the sampling year, point sources
contributed an estimated 13.8% of the total phosphorus load to
Wright Patman Reservoir. The wastewater treatment plants at
Sulphur Springs contributed 4.5%, the plant at Commerce contribu-
ted 3.9%, and seven other municipal facilities collectively con-
tributed 5.4%. In addition, nine other domestic wastewater
treatment p]ants discharge to tributaries in the drainage basin
(Wyatt, 1976) beyond the 40—ki10meter 1imit of the Survey*.

These sources may be significant as indicated by the phosphorus
export rates of Sulphur River and Cuthand Creek (see discussion
below).

The present phosphorus loading of 2.05 g/m?/year is more than
two times that proposed by Vollenweider (Vollenweider and Dillon,
1974) as a eutrophic loading (see page 18). However, even complete
rehova] of phosphorus at the listed point sources would only reduce
the loading to 1.77 g/m?/year; and, regardless of the applicability
of Vollenweider's eutrophic level to Texas reservoirs, because of

the persistent nitrogen-limited condition of the reservoir, it does

* See Working Paper No. 175, "...Survey Methods 1973-1976".



not see Tikely that control of phosphorus at those sources would
result in a shift to phosphorus limitation. Further investigation
is needed to more accurately determine the controllability of
phosphorus from all sources in thg drainage basin, including land-
use practices (see non-point discussion below).

There was an apparent phosphorus loss from the reservoir during‘
the sampling year (see page 16). This probably is due in part to
the great distances that the sampling sites were ]ocated upstfeam
from the reservoir (see map, page vii); i.e., the entire phosphorus
load from each drainage area would not have been measured. Also,
it is possible that the loss may be the result of underestimation
of point sources which discharge below tributary sampling sites;
e.g., to Sulphur River below L-1 and Cuthand Creek below M-1,

2. Non-point sources--Non-point sources contributed an esti-
mated 86.2% of the total phosphorus input to Wright Patman Reser-
voir during the sampling year. The Sulphur River contributed
44.4%, and seven other gaged tributaries collectively contributed
21.0% of the total. Ungaged minor tributaries and immediate
drainage were estimated to have contributed 19.9%.

The phosphorus export rates of Sulphur River (32 g/km?/year)
and Cuthand Creek (29 kg/km?/year) were appreciably higher than
the rates of the other measured tributaries in the drainage basin
(see page 17). This may be indicative of an underestimation of

point sources impacting those streams, the impact of point sources



beyond the 40-kilometer Survey limit, or land-use practices.
However, the export rates of the tributaries of this reservoir
are similar to the rates of the tributaries of nearby Lake O'
The Pines* and may be typical of this part of the state because

of greater precipitation.

* Working Paper No. 648



IT. RESERVOIR AND DRAINAGE BASIN pHARACTERISTICST
A. Morphometry++:
1. Surface area: 126.13 kilometers?.
2. Mean depth: 3.0 meters.
3. Maximum depth: >4.6 meters.
4. Volume: 373.727 x 1¢f m3.

5. Mean hydraulic retention time:. 57 days.

B. Tributary and Outlet:
(See Appendix C for flow data)

1. Tributaries -

Drainage Mean flow
Name , area (km?)* (m3/sec)*
Rock Creek . | 27.2 0.203
Elliot Creek 21.5 0.160
Caney Creek 18.4 0.135
Big Creek 40.4 0.297
Rice Creek 46.6 0.342
White Qak Creek 1,712.0 13.340
Sulphur River ‘ 3,535.3 29.960
Cuthand Creek 600.9 5.160
Minor tributaries &
immediate drainage - 2,789.0 25.920
Totals 8,791.3 - 75.517
2. QOutlet -
Aqueduct 0.0 1.287%*
Sulphur River 8,917.4 74.620
Totals 8,917.4%%* 75.907

1+ Table of metric conversions--Appendix B.

++ Laurent, 1976 (mean volume and surface area in 1974).
* For limits of accuracy, see Working Paper No. 175.

** Anonymous, 1975.

*** Includes area of reservoir.



C. Precipitation*
1. Year of sampling: 156.5 centimeters.

2. Mean annual: 118.4 centimeters.

* See Working Paper No. 175.



III. WATER QUALITY SUMMARY

Wright Patman Reservoir was sampled four times during 1974 by
means of a pontoon-equipped Huey helicopter. Each time, samples for
physical and chemical parameters were collected from one or more depths
at four stations on the reservoir (see map, page vi). During each visit,
a single depth-integrated (4.6 m or near bottom to surface) sample was
composited from the stations for phytoplankton identification and enumeration;
and during the first visit, a single 18.9-1iter depth-integrated sample
was composited for a1gaT assays. Also each time, a depth-integrated
sample was collected from each of the stations for chlorophyll a analysis.
The maximum depths sampled were 4.6 meters at stations 1 and 2, 4.9
meters at station 3, and 1.5 meters at station 4.

The sampling results are presented in full in Appendix D and are
summarized in the following table (August nutrient samples were not

preserved properly and were not analyzed).



A. SUMMARY OF PHYSICAL AND CHEMICAL CHARACTERIS:ICS FOR TEXARKANA LAKE
STOREY CODE 4833

1ST SAMPLING ( 3/22/74) ZND SAMPLING ( S/31/74) ) 3RU SAMPLING ( 3/723/74)
4 SITES 4 SITES : 4 SITES

PARAMETENR RANGE MEAN MEDIAN RANGE MEAN MEDIAN RANGE ME AN MEDIAN
TEMP (C) 13.5 = 1644 1543 15.06 . 27.0 =~ 2840 2Te4 273 20.2 =~ 30.1 28.2 29.3
DISS OXY (MG/L) Te2 = 9.6 8.7 9.0 5.4 = 7.2 6.7 6.8 2.6 - 7.0 4.l 3.4
CNDCTVY (MCROMO) 177 = 271, 213, 195, 235, = 335. AZSB.I 243. 199. =~ 263. 220. 210.
PH (STAND UNITS) 7.2 = 7.8 7.5 7.6 Teb6 =~ 8.2 8.0 8.0 Te4 -~ 8.3 7.6 Teb
TOT ALK (MG/L) ule = 75. 60, 6l. 48, = 109. 66, 54, : ¥Buadd opocREURRBRGRGRARGRBROL
TOoT P (MG/L) 0.049 = 0.188 0.092 v.082 0.073 - 0.187 0.111 0.099 hAAAA AN LA A LA A A AL AL LAl A
ORTHO P (MG/L) 0.016 = 0.047 0,027 0.026 0.013 - 0.061 0.025 0.022 SRaead  odooduspdRSRGERBOTRROGS
NO2+NO3 (MG/L) 0.030 - 0.180 0.102 0.095 0.056 - 0.170 0.100 0.079 » #BRBER  —FRpLIRMBLIBLIRIRROBELESE
AMMONIA (MG/L) 0.030 - 0.120 0.056 0.050 0.040 - 0.100 0.067 0065 FRUUBE —FRQUREARAAARRDIRRDGADIS
KJEL N (MG/L) 0.500 = 1.000 0.750 0.700 0.600 =~ 1.000 0.770 0.800 ABBUBR  -ERIBIVBLCBIRGBREDIRDRS
INURG N (MG/L) 0.060. ~ 0.300 0f159 0.145 0.110 =~ 0.27v 0.167 G«140 #BRBEE  —FEHLICGLBEARIERBODEIDDDE
TOTAL N (MG/L) 0.530 - 1.186 D.852 0795 0650 = 1.060 0.870 0.915 haled ol ‘““‘“;““““°***“*““““*“*
CHLRPYL A (UG/L)Y = | 100 = 2446 1545 14.0 lasl = 57.0 39.0 4245 13.7 = 16.8 15.3 15.3
SECCHI (METERS) 0,2 -~ Oe7 0.5 0.5 0.5 -~ 0.9 0.6 0.6 6.3 - 0.9 0;7 De7



A. SUMMARY OF PHYSICAL AND CHEMICAL CHARACTERISTICS FUM TEXARKANA LAKE
STORET CUDE «833

4Th SAMPLING (11/ 8/74)

4 SITES
PARAMETER RANGE MEAN  MEDIAN
TEMP (C) . 1603 =~ 1844 1741 16e8
_DISS OXY (MG/L) 5.0 - 7.6 6.6 606
CNDCTVY (MCROMO) 99. - 144, 117, 110.
PH (STAND UNITS) 6.3 = 7.1 6.7 6.7
© TOT ALK (MG/L) 3. - 58, 40. 37,
10T P (MG/L) 0.087 = 04227 04150 0.164
ORTHO P (MG/L) 0,024 = 04141 0.078 0.084
NO2+NO3 (MG/L) 0.020 = 0.060 0.042  0.040
AMMONIA (MG/L) 0.060 - 0.080 0.055 0,060
KJEL N (MG/L) 0.300 - 0.800 0.500 0,500
INORG N (MG/L) 0.070 = 0.140 0.101 0.100
TOTAL N (MG/L) 0,340 = 0.660 0.542 0,540
CHLRPYL A (UG/L) 1.5 = 13.7 6.6 5.6

SECCHI (METERS) 0.3 - 0e6 0.4 0.3



10

B. Biological characteristics:

1. Phytoplankton -

Total

Sampling Dominant Algal Units
Date Genera per ml ~

03/22/74 1. Melosira sp. 5,495
' 2. Centric diatoms 1,672

3. Nitzschia sp. 1,593

4. Chroomonas sp. 1,274

5. Dactylococcopsis sp. 637

Other genera 1,552

Total 12,223

05/31/74 1. Centric diatoms 4,824
2. Melosira sp. 1,495
3. Pennate diatoms 1,158 -

4. Chroomonas sp. 579

5. Merismopedia sp. 338

Other genera 1,846

Total 10,240

08/23/74 1. Melosira sp. 2,795
2. Oscillatoria sp. 2,056

3. Nitzschia sp. 1,529

4. Lyngbya sp. 1,002

5. Dactylococcopsis sp. 738

Other genera 3,586

Total 11,706

11/08/74 1. Melosira sp. 1,211
2. Chroomonas sp.- 413

3. Dactylococcopsis sp. 330

4. Oscillatoria sp. 248

5. Nitzschia sp. 221

Other genera 1,294

3,717
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2. Chlorophyll a -

Sampling Station Chlorophyll a
Date Number ' (ng/1)

03/22/74 10.
11.
24.

16.

S wny—
— O WO

14.
32.
57.
53.

05/31/74

Swrno -
OO — —

08/23/74 13.
15.
16.

15.

B wnrn —
[SaN el G N

11/08/74 /.
13.
3.

1.

B wro —
TN O

C. Limiting Nutrient Study:
1. Autoclaved, filtered, and nutrient spiked -

a. March sample

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1)  (mg/1-dry wt.)
Control : 0.040 0.143 5.5
0.050 P 0.090 0.143 5.4
0.050 P+ 1.0N 0.090 1.143 21.9
1.0 N ) 0.040 1.143 15.6

b. November sample

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1)  (mg/1-dry wt.)
Control 0.086 0.043 1.3
0.050 P 0.136 . 0.043 1.3
0.050 P +1.0N 0.136 1.043 27.5
1.0 N 0.086 1.043 28.2
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Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential primary productivity
of Wright Patman Reservoir was moderately high at the times
the samples were collected (03/22/74 and 11/8/74). Also,
in both assays, the lack of increase in yield with the addi-
tion of phosphorus until nitrogen was also added, indicates
that the reservoir was limited by nitrogen at those times.
Note that the addition of nitrogen alone resulted in yields
much greater than those of the controls.

The reservoir data indicate nitrogen Timitation as well;
i.e., the mean inorganic nitrogen to orthophosphorus ratios
were 9 to 1 or less at all sampling stations and times, and

nitrogen Timitation would be expected.



- 13

IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient Toadings, the Texas HNational
Guard collected monthly near-surface grab samples from each of 'the
tributary sites indicated on the mép (page vii), except for the
months of April and May when two samples were collected. Sampling
was begun in September, 1974, and was completed in August, 1975.

Through an interagency agreement, stream flow estimates for the
year of sampling and a "normalized" or average year were provided by
the Texas District Office of the U.S. Geological Survey for the
tributary sites nearest the reservoir.

In this report, nutrient loads for sampled tributaries were
calculated using mean annual concentrations and mean annual flows.
Nutrient loads shown are those measured minus point-source loads,
if any. Nutrient loads for the aqueduct were calculated using the
mean concentrations measured in the Sulphur River oht]et (station
A-1) and multiplying by the mean aqueduct flow.

Nutrient loads for unsampled "minor tributaries and immediate
drainage" ("Zz" of U.S.G.S.) were estimated using the mean concen-
trations in Rock Creek at station C-1 and the mean ZZ flow.

The operators of the Maud and Redwater wastewater treatment
plants provided monthly effluent samples and corresponding flow data.
The nine other listed wastewater treatment plants did not participate;
nutrient loads from these sources were estimatéd at 1.134 kg P and 3.401

kg N/capita/year, and flows were estimated at 0.3785 m®/capita/day.
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A. Waste Sources:

1. Known municipal* -

Pop. Mean Flow Receiving
Name Served Treatment (m3/d) Water
Maud** 1,100 act. sludge 241.9 Wright Patman
Reservoir
Redwater** 450 stab. pond 49.2 Wright Patman
Reservoir
New Boston 2,800 ox. ditch 1,059.8 Big Creek
Clarksville 3,600 tr. filter 1,362.6 Langford Creek
Bogata 800 stab. pond 302.8 L. Mustang
\ Creek
Mount Vernon 1,200 stab. pond 454 .2 Trib. of White
Oak Creek
Commerce 8,800 stab. pond 3,330.8 Middle Sulphur
' River
Sulphur Springs
old plant . 8,000 tr. filter 3,028.0 White Oak Creek
SE plant 2,300 stab. pond 870.6 Rock Creek
Cooper 3,400 act. sludge 1,286.9 Trib. of Sulphur
: River

There are nine additional municipal facilities which discharge to
tributaries within the drainage basin beyond the 40-kilometer Timit of the
Survey+. These include De Kalb South, Red River Army Depot, Annona, Talco,
Blossom, Roxton (Lamar County WCID No. 1), Pecan Gap, Ladonia, and Wolfe
City (Wyatt, 1976). |

2. Industrial - Unknown

* Anonymous, 1971.
** Treatment plant questionnaires.
See Working Paper No. 175.
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr total
a. Tributaries (non-point load) -
Rock Creek 405 0.2
E1liot Creek 210 <0.1
Caney Creek 225 0.1
Big Creek . 245 0.1
Rice Creek 950 0.4
White Oak Creek 34,920 - 13.5
Sulphur River 114,660 44 .4
Cuthand Creek 17,410 6.7

b. Minor tributaries & immediate
drainage (non-point load) - 51,495 19.9

c. Known municipal STP's -

Maud 565 0.2
Redwater 170 <0.1
New Boston 3,175 1.2
Clarksville 4,080 1.6
Bogata 905 0.4
Mount Vernon 1,360 0.5
Commerce 9,980 3.9
Sulphur Springs ‘
old plant 9,070 3.5
SE plant 2,610 1.0
Cooper 3,855 1.
d. Septic tanks - Unknown ? -
e. Industrial - Unknown . ? -
f. Direct precipitation* - 2,205 0.9
Total © 258,495 100.0

* See Working Paper No. 175.
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2. OQutputs -
kg P/
Jr_
Lake outlet - Aqueduct 4,990
Sulphur River 289,445
Total 294,435

3. Net annual P loss - 35,940 kg.

C; Annual Total Nitrogen Loading - Average Year:

1. Inputs -
kg N/ % of
Source yr total
a. Tributaries (non-point load) -
Rock Creek 4,330 0.2
E1Tiot Creek 3,350 0.2
Caney Creek 3,035 0.1
Big Creek 1,020 - <0.1
Rice Creek 9,145 0.4
White Oak Creek 388,310 16.8
Sulphur River 946,790 40.9
Cuthand Creek 167,770 7.2
b. Minor tributaries & immediate
drainage (non-point load) - 552,570 23.8
c. Known municipal STP's -
Maud 635 <0.1
Redwater 270 <0.1
New Boston - 9,525 0.4
Clarksville 12,245 0.5
Bogata 2,720 0.1
Mount Vernon 4,080 0.2
Commerce 29,930 1.3
Sulphur Springs
old plant 27,210 1.2
SE plant 7,820 0.3
Cooper 11,560 0.5
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Source

d. Septic tanks - Unknown
e. Industrial - Unknown

f. Direct precipitation* -

136,170
2,318,485

38,110

2,209,670

2,247,780

Total
2. Qutputs -
Lake outlet -~ Aqueduct
Sulphur River
Total
3. Net annual N accumulation - 70,705 kg.

Non-point Nutrient Exporf by Subdrainage Area:

Tributary

Rock Creek
E11i0t Creek
Caney Creek

Big Creek

Rice Creek
White Oak Creek
Sulphur River
Cuthand Creek

kg N/km?/yr

kgAE/kmz/yr

15
10
12

6
20
20
32
29

E. Mean Nutrient Concentrations in Ungaged Streams:

Tributary

E. Fork Elliot Creek
Anderson Creek
Horse Creek

* See Working Paper No. 175.

Mean Total P
Conc. (ing/1)

159
156
165

25
196
227
268
279

Mean Total N
Conc. (mg/1)

0.172
0.160
0.109

2.247
1.225
0.920
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F. Yearly Loads:

In the following table, the existing phosphorus Toadings
are compared to those proposed by Vollenweider (Vollenweider
and Dillon, 1974). Essentially, his "dangerous" loading is
one at which the receiving water would become eutrophiclor
remain eutrophic; his "permissible" Toading is that which
wou1d result in the receiving water remaining oligotrophic
or becoming oligotrophic if morphometry permitted. A meso-
trophic Toading would be considered one between ”danggrous"
and "permissible".

Note that Vollenweider's model may not be applicable to
water bodies with short hydraulic retention times.

Total Phosphorus Total Nitrogen
Total Accumulated Total Accumulated

grams/m?/yr 2.05 Toss* 18.4 0.6

Vollenweider phosphorus loadings
(g/m?/yr) based on mean depth and mean
hydraulic retention time of Wright Patman Reservoir:

"Dangerous" (eutrophic loading) - 0.84
"Permissible" (oligotrophic loading) 0.42

* There was an apparent loss of phosphorus during the sampling year. This
would not be expected to occur even in a reservoir with a mean hydraulic
retention time of only 57 days. This may indicate unknown point sources
which discharge directly to the reservoir, underestimation of phosphorus
loads from the point sources discharging directly to the reservoir, resol-
ubilization of previously sedimented phosphorus, or tributary sampling sites
located too far upstream (see map, page vii).
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VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LAKE MEUTEAN MEDIAN 500~ MEAN 15- MEDI AN

CODE  tLAKE HNAME TOTaL P INORG N MEAN SEC CHLOKA MIN DO DISS ORTHO P
4801 AMISTAD LAKE 04013 0.500 371,674 2042 14.500 0.009
4802 BASTROP LAKE 04022 0.090 419,517 12.392 15.000 0.007
4803 BELTON RESERVOIR 0.016 0.185 378.312 8.025 15.000 04007
4804 BRAUNIG LAKE 04134 04150 461,625 22.762 14,800 0.062
4805 BROWNWOOD LAKE . 04027 0.100 470,375 4,887 144400 0,007
4806 LAKE BICHANAN 04036 0.250 437,625 8.606 15.000 04012
4807 CADDO LAKE 04055 0.070 463,333  14.808 11.400 04013
4808 CALAVERAS LAKE 0.038 0.060 461.667 22.500 13.000 0.007
4809 CANYON RESERVOIR 04010 0.450 384,812 2.500 14,800 0.006
4810 LAKE COLORADO CITY 04042 0.090 473.625 12.675 10.200 0.012
4811 CORPUS CRISTI LAKE 04113 04130 475.187 19.756 14,000 0.050
4812 DIVERSION LAKE 04025 0.080 4704111 15.867 94000 04009
4813 EAGLE MOUNTAIN LAKE 0.024 0.070 469,625 5.662 11.000 0.008
4816 FT PHANTOM HILL LAKE 0.060 0.105 474.909 6.317 9.800 0.022
4815 GARZA LITTLE ELM RESERVO * 0,045 0.380 475,782 14.156" 140600 0.018
4816 KEMP LAKE 04023 0.110 455,000 10.217 10.400 0.007
4817 HOUSTON LAKE 04097 0.260 4864187 16.650 12,400 0.036
4818 LAKE OF THE PINES 0.031 0.090 440,000 12.919 154000 0.011
4819 LAVON RESERVOIR 04063 0.180 485,333 5.400 84800 0.018
4820 LIVINGSTON LAKE 0.196 0,555 465,469 16.112 15.000 0.128
4821 LYNDON 8 JOHNSON LAKE 04042 0.420 456,500 8.100 140900 0.013
4822 MEDINA LAKE 04010 0.600 403,562 12.944 15.000 0,004
4823 LAKE MEREDITH 0.02] 0.070 439,312 3.037 144900 0.009
4824  PALESTINE LAKE 0.031 0.180 442,625 10,619 14.800 0,010
4825 POSSUM KINGDOM RESERVOIR 04023 0.070 415,045 9.495 15.000 0.009
4826 SAN ANGELO RESERVOIR 0.093 04140 481,000 24,675 10,200 0.011
4827 SAM RAYBURN RESERVOIR 04029 04150 439,458 64267 15,000 0,009

4828 E V SPENCE RESERVOIR 0.036 0.080 462.583 11.775 15.000 0.008



LAKE DATA TO BE USED IN RANKINGS

LAKE MEDIAN MEDI AN S00- MEaN 15- MEDI AN
CODE L AKE NAME TOTAL P INORG N MEAN SEC CHLOKA MIN VO 0ISS CrTnO #
4829 SOMERVILLE LARE 0.053- . 0.115 473.833 244491 13.000 0.013
4830 STAMFORD LAKE 0,073 0.u60 482.714 18.457 10.600 0.012
4331 STILLHOUSE HOLLOW RESERV 0.015 0,160 4064250 3.917 15.000 0.010
4832 TAWAKON] LAKE 0+046 0.100 4664417 18.246 13.200 0.013
4833 TEXARKANA LAKE 0.106 0.120 478.500 19.119 12.400 0.030
4834 TEXOMA LAKE 0,042 0,160 451.321 12,493 15.000 0.018
4835 TRAVIS LAKE 0.018 . 0.250 389,913 5.595 15.000 0.007
4836 TRINIDAD 0.389 - 0,110 “79.500 244300 10.000 0.240

] 4837 TwIN BUTTES RESERVOIR 0,029 0.250 454,917 8.708 14.800 0.009
4838 WHITE RIVER RESERVOIR 0.020 0.110 434,500 4,333 15.000 0.009

4839 WHITNEY LAKE . 0.028 0.120 430.500 6.912 15.600 0.008



PERCENT OF LAKES wlTH RIGHER VALUES (NJMBER GF LARES =1V~ HIGHEN valUEs)

LAKE MEDIAN MEDI AN 500~ ME AN 15~ MEDI AN INDEX
CODE LAXE NAME TOTAL P INORG N - MEAN SEC CHLORA MIN DO DISS URTHO P NO

«801 AMISTAD LAKE 35 ( 36} 5 ¢ ) 100 ¢ 38) 100  38) 39 ( 1s) 63 (2 a0z
4802 BASTROP LAKE 79 ( 30) 7¢ ( 28) 82 ( 31} 47 ( 18) 17 ¢ 9 92 ( 34) ] 393
4803 BELTON RESERVOIR 92 ( 35) 26 ( 1d) 97 ( 37) 68 ( 26} 17 ¢ 0) 84 ( 51) 384
4804 BRAUNIG LAKE 5 2 42 (16) S0 (19 8 ( 3 49 (17 S ( 2) 159
480S BROWNWOOD LAKE 66 ( 25) 70 ( 26) ‘ 29 ( 11) 87 ( 33) 58 ( 22) 84 ( 31) 394
4806 LAKE SBUCHANAN . 47 ¢ 18) 21 ¢ D 74 ( 28) 63 ( 24) 17 ¢ O 39 ( l4) 261

4807 CADDO LAKE , 26 ( 10) 91 ( 33) 42 ( 16) 32 ( 12) 76 ( 29) 30 ( 10} 297
4808 CALAVERAS LAKE 45 ( 17) 100 ( 38) 47 ( 18) 11 4) 67 ( 25; 92 ( 34) 362
4809 CANYON RESERVOIR 99 ( 37) g8 ¢ 3 95 ( 36) 97 ¢ 3N 49 (17 97 ( 3N %45
4810 LAKE COLORADO CITY 39 ( 14) 76 ( 28) 26 ( 100 42 ( ]e) 88 ( 33) 39 ( 14) 310

4811 CORPUS CRISTI LAKE 8 ( 3) 47 ( 18) 18 ¢ 7 13 ¢ %) 61 ( 23) 8 ¢ 3 155
4812 DOIVERSION LAKE 68 ( 26) 83 ¢ 3D 32 ( 12) 29 ( 11) ST ( 57) 63 (21 372
4813 EAGLE MOUNTAIN LAKE : 71 ¢ 27 %1 ( 3% 34 (13 79 ( 30) 79 ( 30) 75 ( 28) 430

4814 FT PHANTOM HILL LAKE 24 ( 9) 66 ( 25) 21 ( 8) 74 ( 28) 9s ( 36) 16 ¢ 6) 296
4815 GARZA LITTLE ELM RESERVO 34 (13) 13 ¢ 5) 16 ¢ 6) 34 € 13) 55 ( 21) 21 ¢ M 173
4816 KEMP LAKE 76 ( 29) 61 ( 22) 55 ( 21) 55 ( 21) 84 ( 32) 92 ( 34) 423
4817 HOUSTON LAKE 16 ¢ 6) 16 ¢ 6) 0« 0 24 ¢ 9) 72 ( 27) 11 ¢ &) 139
4818 LAKE OF THE PINES S4 ( 20) 76 ( 28) 66 ( 25) 39 ( 15) 17 ¢ 0 46 (17 298
4819 LAVON RESERVOIR 21 ¢ 8) 29 ( 11) 3¢ 84 ( 32) 100 ( 38) 21 ¢ 1 258
4820 LIVINGSTON LAKE 3¢ 1 3¢ D 39 ( 15) 26 ( 10) 17 ¢ 0) 3¢ 91

4821 LYNDON B JOHNSON LAKE 39 ( 14) 11 € &) 53 ( 20) 66 ( 25) 39 ( i) 30 ¢ 10) 238
“822 MFDINA LAKE 99 ( 37) S0 0 89 ( 34) 37 ¢ 14 . 17 C O} 100  38) 342
4823 LAKE MEREDITH g2 ( 31 91 ¢ 33) 71 ¢ 27) 95 ( 36} 39 (-14) 63 ( 21) w4l

4824 PALESTINE LAKE sS4 ( 20) 32 (12 63 ( 24) 53 ( 20) 49 (17 51 ¢ 19) 302
4825 POSSUM KINGDOM RESERVOIR 74 ( 28) 91 ¢ 33) 84 ( 32) 53 ( 22) 17 ¢ ) 63 ( 21) 387
«B26 SAN ANGELO RESERVOIR 13 ¢ 5) 45 (17 8 ¢ 3 o« 0) 88 ( 33! 46 (17 200
4827 SAM RAYBURN RESERVOIR 59 ( 22) 39 ( 15) 68 ( 26) 76 ( 29) 17 ¢ 0) 63 (21 322

4828 E V SPENCE RESERVOIR S0 ( 19) 83 ( 31 4S (17} .50 ( 19) 17 ¢ 0) 76 ( 28) 321



PERCENT OF LAKES WITH HIGHER VALUES (NUMBER OF LAXKES «ITH HIGMER VALUES)

LAKE MEOIAN MEDIAN S00- MEAN 16- MEDI AN INUEX
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHL.ORA MIN DO DISS urTHO P NO

4829 SOMERVILLE LAKE 29 € 11 S5 (201 24 . 9) 30 D 67 ( 25) 30 ¢ 10} 208
4830 STAMFORD LAKE 18 ¢ 7) w7 ¢ 37 S 2) is8 ¢ 7 82 « 31) 319 (14 259
4831 STILLHOUSE HOLLOW RESERV 88 ( 33 37 ( 14) 87 ( 33 92 ( 35) 17 ¢ 0} S1 ( 19) 372
4832 TAWAKONI LAKE 32 ( 12) 70 ¢ 26) 37 ( 1) 21 ( 8) 63 ( 24) 30 ¢ 1O 253
4833 TEXARKANA LAKE 11 (&) S1 (19 13 ¢ 5) 16 ¢ 6) 72 € 27) 13 ¢ S) 176
©«834 TEXOMA LAKE . 39 ( 14) 34 ( 13) 61 (23 45 (17 17 ¢ 0) 21 ¢ 7 217
4835 TRAVIS LAKE . 88 ( 33) 2y ¢ 7 92 ( 35) g8e ( 31) 17 ¢ 0 84 ( 31) 384
4836 TRINIDAD 0o ¢ 0) 61 ( 22) A 11 ( 4) St 2) 92 ( 35) 0 0 169
4837 TWIN BUTTES RESERVOIR 59 ( 22) 21 ¢ 7 58 ( 22) 61 ( 23) 49 ( 17) 63 (21 l 311

4838 WHITE RIVER RESERVOIR 84 ( 32) 61 ( 22) 76 ( 29) 89 ( 34) 17 ¢ 0) 63 ( 21) 390

4839 WHITNEY LAKE 63 ( 24) 51 ( 19) 7% ( 30 71 ¢ 27 17 ¢ 0) 76 ( 28) 357



LAXES RANKED Ry [NOE~ NOS,

RANK LAKE CODE LAKE NAME INDEX NO
1 4209 CANYON RESERVOIR 445
2 4823 LAKE MEREDITH a4l

"3 4813 EAGLE MOUNTAIN LAKE 430
4 4816 KEMP LAKE 423
S 4801 AMISTAD LAKE 402
6 4805 BROWNWOOD LAKE 394
7 4802 BASTRUP LAKE 393
8 4838 wHITE RIVER RESERVOIR 390
9 4825 POSSUM KINGOOM RESERVOIR 387

10 4835 TRAVIS LAKE 384

11 4803 BELTON RESERVOIR 384

12 4831 STILLHOUSE HOLLOW RESERV 372

13 4812 DIVERSION LAKE 372

14 4808 CALAVERAS LAKE 362

15 4839 WHITNEY LAKE 357

16 4822 MEDINA LAKE 342

17 4827 SAM RAYBURN RESERVOIR 322

18 4828 E V SPENCE RESERVOIR 321

19 4837 TWIN BUTTES RESERVOIR 31

20 4810 LAKE COLORADO CITY 310

21 4824 PALESTINE LAKE 302

22 4818 LAKE OF THE PINES 298

23 4807 CADDO LAKE 297

26 4816 FT PHANTOM HILL LAKE 296

25 4806 LAKE BUCHANAN 261

26 4830 STAMFORD LAKE 259

27 4819 LAVON RESERVOIR 258

28 4832 TAWAKONI LAKE 253



LAKES RANKED B8Y INDEX NOS,

RANK

29
30
31
32
33
34
35
36
37
38
39

LAKE CODE

4821
4834
4829
4826
4833
4815
4836
4804
4811
©817

4820

LAKE NAME

LYNDON B JOHNSON LAKE
TEXOMA LAKE

SOMERVILLE LAKE

SAN ANGELO RESERVOIR
TEXARKANA LAKE

GARZA LITTLE ELM RESERVO
TRINIDAD

BRAUNIG LAKE

CORPUS CRISTI LAKE
HOUSTON LAKE

LIVINGSTON LAKE

INDEX NO

$ 238
217
208
200
176
173
169
159
155
139

91



APPENDIX B

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = mi1e§

Meters x 3.281 = feet

Cubic meters x 8.107 x 1074 = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 = cubic feet/sec
Centimeters x 0.3937 = inches

Kifograms x 2.205 = pounds

Kilograms/square kilometer x 5.711 = 1bs/square mile



APPENDIX C

TRIBUTARY FLOW DATA



LALE CODE 4833

TOTAL

TRIBUTARY

4833A1
«833C1H
483301
«833E1
4833F )
483361
“833K1
4833L1
4833M]
483327

89174
27.2
21.5
12.4
L b
46.6

1712.0

3535.3

600.9

291643

SUR~DRAINAGE
AREA(SQ KM)

JAN

90.05
0.275
0.218
0.184
0.396
et}
16.54
40049

6494
34.83

TOTAL DRAINAGE AREA OF LAKE
SUM OF SUB-DRAINAGE AREAS

TRIBYTARY TLU

#RIGHT DATMAN RES,

DRAINAGE AREA OF LAKE (SO KM)

NOTE ##% ALSO TEXARKANA RESERVOIR,

8917e4

MAR

94.01
0.283
0.227
0.193
0.425
0.481
19.85
42.19

7.28
36.25

MEAN MONTHLY FLOWS AND ODAILY FLOWS (CMS)

TRIBUTARY

83341

«833C1

MONTH

9
10
11
12

ot oo
D NPFAR LWV OONTUNESWN-

YEAR

MEAN FLOW

116,382
117,232
2764939
283,451
144,982
241.826
283,168
134,595
169,335
127,952
16,792
11.242
0.133
0.283
1,303
0,793
0125
1,727
0.680
0e368
0.821
Uelbl
0.045
0,040

DAY

[ [ e

—

[
VN ~NWUNEOEXT = O ~NONNWUNI T T~ OO

w INFOWMATION

AFR

93.45
0.283
Ge227
0.193
0.425
0'461
19.74
42.“8

7.19
36.25

FLOW

46,156
170.467
288.832
286,000
282.885
288,832
283,168
286,000

0.233
104.489
14.951
14.781
0.025
04040
0.425
24294
0.110
1.671
Oel44
0.091
4.870
0.076
J.628
0.042

MAY

128.56
0396
0.311
0.263
04595
0,651
27.13
S7.77

9.94
49,55

8917.4
B8918.7

DAY

19
17

19
17

FoRr

TEXAS

NORMAL 1ZED FLOWS{(CMS)

JUN JUL
93445 Tas76
0165 0.068
0.155 0.051
0.130 0.088
0.283 0.053
0340 0,105
10.90 425
35.11 7.36

5.52 1.59
21.55 Taly
SUMMARY

FLOW DAY
169901
231.663

Oelas

Ge396

AUG

25406
0.023
0.017
0e0l4
0.034
0.040
1.13
3468
0.68
2.52

03719776

SEP acTt
0.062 0.125
0s0u3 0.102
0.040 0.085
0.091 0.178
0.102 0.198
4.25 64435
8455 13.24
lea?7 3.14
7.73 13.65

TOTAL FLOwW IN
TOTAL FLOW OUT

FLOW

908.86
A96,.51

NOV

52.67
0el61l
0.127
0,048
0.238
0.272
11.13
23.59

“.05
29.17

ueC

B4495
0e258
0.207
0.176
0.368
0453
17.95
36453

6.65
34.55

MEAN

Tast2
0.203
0.1€0
0.135
0.297
06342
13.34
29.96

5.16
25.92



LAXE CODE 4233

MEAN MONTHLY FLOWS aND OAILY FLOWS(CMS)

TRISUTARY

83301}

4833ct

4833F 1

483361

MONTH

- g b Pues —

NN W= NN O VO NINEWNNOOONONLFWN=N~OOONONSWN~N-O O

b s

TRIBUTARY LDw

WRIORT PATMAN RES,

YEAR

74
74
74
74
75
75
75
75
75
75
75
75
74
74
74
74
75
75
75
75
75
75
75
75
74
74
74
74

MEAN FLOW

0.195
¢.227
1.019
0.623
6.099
1.388
0.538
0.283
0.651
0.127
0,034
0.,03)
0.091]
0.193
0.878
0,538
0,085
1.161
0.453
0,252
0,538
0.108
0,031
0.023
0.198
0,425
1.926
1.189
0.187
2.577
0.991

0.566 -

1.218
0.238
0.065
0.057
0,227
0,481
2.180
1.331
0.210
2.917
1.133
0.623
1359
0.272
0.076
.C65

NAaY

- — — — —

—

— .
WSO~ 0O U N~NONNWUOLRORO= 0O NIONNWORRIE = CCUVN~NON~NWO = OO0~

—

—

—

INFORMATICN FOR

0.130
000
0.0

DAY

19
17

20
17

19
17

19
17

[EX&S

FLOW

0.116
0.311

0.215
0.595

G.246
0.6580

CAY

24

23716775

FLOW

0.246

0.289



LAKE CODE 4833

MEAN MONTHLY FLOWS AND wAlLY FLOWS(CMS)

TRIBUTARY

4333<1

483301

4833M1.

4R3377

MONT H

— s s o

Yt et
PDNONL WSV OO NPNPT WV~ N =D OO NPTANLWUN~N~D OB DAL WN —

TRIBUTARY FLOw

WRIGHT PATMAN RES,

YEAR

T4
74
74
74
75
75
75
75
75
75
75
75
74
74
74
74
75
75
75
75
75

75
75

75
74
Ta
74

MEAN FLOw

28,090
17,981
" 112.984
50,121
7.872
109.303
41,909
23.588
63,430
27.128
2.067
1.529
83,535
7.051
205,014
78,438
11,921
116,382
54,935
33.697
98,259
73.624
5.210
0.963
9.854
64315
28.600
17.613
2,747
38,228
14,725
8,269
16,679
12,544
0,850
0.164
14,357
30,582
139,025
85.517
13,394
186,325
71.358
40,210
198,170
46,156
3,511
2,605

DAY

—

— — b —
WXL OINUYNIOR~ WL ERNCN OO~

.

—
OCWTXTEFT OO~ OC

FLOW

27,524
2e435
10.307
1444982
T.872
724491
15,716
44870
376614
44672
06623
0.0
126,859
1.303
14,442
216.058
164226
S8e.616
11.978
3.483
470.060
814836
1.189
04991

0.850
3625
404493
24435
25,429
C.0
1.659
79.854
134932
0e204

0.170

INFORMATION

DAY

20
18

20
18

For

TEXSS 03/

FLOW vay FLOwW

6+541
83.252

0.108

4,644
79004

4
4

or7a



APPENDIX D -

PHYSICAL and CHEMICAL DATA



STORET RETRIEVAL DATE 767062711
483301
33 1% 33 9 094 09 41.0
TEXAZ<ANA LAKE '
48067 TEXAS

11EPALES 2lllzoe
3 0007 FEET DEPTH
00010 00300 Q0077 00094 00400 004190 00610 00625 00630 00671
DATE TIME DEPTH WATER 00 TRaNSP CNDUCTVY PH T ALK NH3=N TOT XKJEL NO2aNO3 PHOS-DIS
FROM OF TEMP SECCHI FIELD . CACO3 TorvaL N N=-TOTAL ORTHO
TO DAY FEET CENT MG/L -INCHES MICROMHO SuU MG/L MG/L MG/L MG/L MG/L P
74/03/22 0940 0000 15.6 28 194 T7.65 61 0.0306 0,600 0,030 0.020
09 40 0002 1546 9.0 194
09 40 0004 15.6 9.0 195 7.50 50 0040 0.600 0.030 0.016
74/05/31 13 40 0000 274 30 243 8.10 52 0.070 0.700 0.070 Ue019
13 40 0002 274 6.8 243
13 40 0007 27.4 6.8 243 8.00 50 0.060 0,700 0,060 0.014
74708723 11 25 0000 2845 2.8 35 199 745
i1 25 0015 28.2 2.6 199 . TetD
74/11/08 08 45 Q000 16.3 Te4 14 105 6.62 37 0.030 0.800 0.060 0.096
08 45 0005 16.6 7.0 99 6.75 37 0.070 0.500 0.040 Ue096
08 45 0010 16.8 6.6 108 6.69 4l 0,080 0.500 0.050 0.108
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCOT LT
FROM OF A REMNING
T0 baYy FEET MG/L P UG/t PERCENT
74/03/22 09 40 0000 0,049 10,0
. 09 40 0004 30.058
74765731 13 40 0000 0.084 14.1
13 40 0007 0.082
T4/88/23 11 25 0000 13.7
T4/11/08 08 45 0000 0.167 7.6

06 45 0005 0el164
08 45 0010 0.191



STORET RETRIEVAL DA

DATE
FROM
T0

Tur/03/22

74/05/31

74708723

74/11/708

DATE
FROM
10
T4/03/722
74705731

T4/08/23
T4/11/08

TIME DEPTH
OF
Day  FEET

10 00 0000
10 00 0003
10 00 0003
13 30 0000
13 30 000S
13 30 0013
11 45 0000
11 45 3015
69 05 0000
09 05 0005
09 05 0015

TIME DEPTH
OF
DAY FEET

10 00 0000
10 00 0008
13 30 0000
13 30 0005
13 30 0013
11 45 0000
09 05 0000
09 05 0005
09 0S 9015

Go01i0
WATER

TEMF

CENT

1664
le."
164
27.3
27.3
27.3
29.8
29.1
18.0
18.4
18.1

00665
PHOS-TOT

MG/L P

0.058
0.058
0.073
0.077
G.074

0,087
0.090
0e101

00300
0o

MG/L

32217
CHLRPHYL
A
UG/L

11.9

32.1

00077
TRANSP
SECCHI
INCHES

26

36

36

23

00031
INCOT LT
REMNING
PERCENT

00094
CNDUCTVY
FIELL
MICROMHO

177
177
178
245
242
245
203
202
110
109
110

483302
33 1Y 35.0 094 10 39.0
TEXARKANA _AKE
48037 TEXAS
11E~ALES
3
00400 00410
PH T ALk
CACU3
SuU MG/L
Te&d 87
7440 47
8,00 49
8.00 48
7990 48
8430
7.80
Te06 36
6099 3S
6096 34

2111202
0012 FEET DEPTH

00610 00625 00630
NH3=N TOT KJEL NO2&NU3
TOTAL N N=TOTAL
MG/L MG/L MG/L

0.040 0.600 0.040

0.040 0.500 0.030

0.070 0.800 0.070

0.07¢ 0.600 0.060

0.060 2.600 0.050

0,050 0.500 0.040

0.040 0.400 0.040

0.040 0.300 0040

00671
PrROS=DIS
ORTHO
MG/L P

0.022

0.020
0.013.
0.013
v.015

0,024
0.087
0s049



STORET RETRIEVAL DATE Tu/C2/11
483303
33 14 33.0 €96 la 37.0
TEXARKANA (AKE
48067 TEXAS

11EPALES 2111262
3 0015 FEET DEPTH
00010 006360 06077 00054 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER oo TRANSP CNDUCTVY PH T ALK NM3=N TOT KJEL NOZ2&NO3 PHOS-DIS
FROM of TEMP SECCHI FIELD CACO3 TOTAL N N=TOTAL ORTHO
T0 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/ MG/L MG/L P
Ters03/722 10 25 0000 13«6 13 27¢ 7.80 72 0.060 0+800 0.150 0030
10 25 0005 13.6 9.0 271 7790 12 0,060 1.000 0.180 0.032
10 25 0011 13.5 9.4 270 7.7¢C 75 0.060 0.900 0.180 0.030
74705731 11 55 0000 27.1 18 237 8.20 71 0.090 0.800 04170 0.061
11 &5 0005 2741 762 235 8415 70 0.060 0.R00 0.160 0.0206
11 55 0015 27.0 7.2 237 8.00 55 0.100 0.800 V.170 0.028
T4/38723 10 55 0000 2949 5.2 24 216 7.39
10 55 0616 29.5 3.8 216 7645
74711708 09 30 0000 1645 6.2 10 144 6.48 58 0.070 0.500 0,040 0.084
09 30 0005 16.7 S.0 143 634 35 0.040 0.400 0,050 0047
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCOT LT
FROM OF A REMNING
T0 DAY FEET MG/L P UG/L PERCENT
74/03/22 10 25 0000 0.106 2440
10 25 0005 %9.113
10 25 6011 C.110
74/05/31 11 55 0000 Oells 57.0

11 55 6005 04117
11 55 0015 0.127
74/08/23 10 55 0000 16.8
74711708 09 30 0000 6.218 3.7
09 30 0005 0.105



STOREY RETRIEVAL LATT Pu/02. 411

00010

DATE  TIME DEPTH WATER

FROM oF TEMP

10 DAY FEET CENT
74/63/22 10 45 0000 16.0
74/05/31 11 40 0000 28.0
, 11 40 0003 27.9
74/08/23 10 40 0000 20..2
10 40 0005 30.1
74711708 09 SO 0000 16.8
00665

DATE TIME DEPTH PHOS-TOT
FROM OF
T0 DAY FEET MG/L P

74703722 10 45 0000 0,188

74705731 11 40 0000 G.187
il 40 0003 C.169

74708723 10 40 0000

74711708 09 S0 0000 0.227

K VALUE KNOWN T0 BE
LESS THAN INDICATED

00300
Do

MG/L

32217
CHLRPHYL

A
UG/L

16,1
53.0

15.5
l.s

00077
TRANSP
SECCHI
INCHES

S
18

13

11

00031
INCDT LT

REMNING
PERCENT

00634
CNDUCTVY
FIELU
MICROMHO

1589
328
335
261
263
125

483304
33 15 51.0 094 26 57.0

TEAARKANA LAKE

48367 TEXAS
11EFALES
3
00400 00410
PH T ALK
CACO3
Su MG/L
7420 47
7465 109
T.60 109
7.“0
7.40
S5e41 “7

2111202
0003 FEET DEPTH
00610 00625 00630
NH3=N TOT KJEL NO2aNO3
TOTAL N N=TOTAL
MG/L MG/L MG/L
0.120 1.000 0.189
0.050 1.000 0.060
0,040 0.900 0.130
0.050 0.600 0.020K

00671
PrQS=-0DIS
ORTHU
MG/L P

Q0.047

0.037
0.029

O.141



APPENDIX E

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA

4



STORET REVRIEVAL DATE ?to/é3710
483341
33 17 504" 094 08 20.0 «
SULFnE~ RIVER
48231 7.5 L TEXARKANA
U/La<E TEXARKANA
BANK SAMP | .5 M[ SE OF JCT w uS RT 59
F1EPALES 2111204
Q000 FEET DEPTH CLASS 6¢

00630 00625 00610 060671 00665
OATE TIME DEPTH NOZ2aNO3 TOT KJUEL NH3=-N PHOS=-0IS PHOS-TOT
FROM OF N=TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L . MG/L MG/L P MG/L P
T4799/07 09 00 Ue012 0,860 0.012 0.025 0.040
T4/10/706 09 00 0.016 1.100 0.125 0.060 0.260
74/11/10: 09 00 0.032 1.100 0,080 0,065 0.130
74712709 09 00 0.088 0,600 0.088 0.100 0.120
75701711 11 10 Q.144 0.400 0.040 0+064 0.120
75702708 13 00 04155 0.575 0.042 04057 Ce120
75/03/08 12 30 0.165 0.750 0,045 0.065 G.120
75704705 17 00 0.200 0,600 0.200 0.035 04100
715704719 14 40 G175 1.000 0el43 0.022 0120
75705703 07 30 0e120 1.000 0.055 0.050 0150
75/05/17 08 00 0.135 0.700 . 0,080 0.055 0e171
75/56/07 13 00 0.005 0,850 5e14S 34005k 0.020
75/97/12 09 o¢ 0.015 1,600 0.040 0.020 0.120
75708709 08 00 0,360 0,450 0.01¢ 0.050 0.130

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/703/10
483331
33 23 36.0 094 14 20,0 &
£ FR ciliul CREEK
43 Teo LEARY
T/Lane TEXARKANA
HWY G99} BRUG 5 Ml » OF JCT w US RT 67
11EPALES 2ill2na
0000 FEET OQEPTH CLASS 350 -

00630 00625 00610 06671 . G0665

DATE TIME DEPTH NOZ&NO3 TOT KJUEL Nri3=N PHOS=-0D1S PHOS~TOT
FROM oF N=TOTAL N TOoTAL ORTHO
o Day FEET MG/L MG/L MG/L MG/L P MG/L P
747909707 16 10 1.800 24200 1.250 0130 0.260
74/10/06 13 00 G.010 C.300 3,025 0.030 0,080
Ta4/11/10 10 00 0.528 1.90¢C 14450 0.090 0.160
Tu/12/709 13 00 Velus 2.000 1300 0.096 0,210
75701711 10 4S5 Ve016 1,700 0,960 G.u80 0.180
75/02/08 10 30 0.960 2.3006 24200 Vel60 0.280
75703708 10 20 Ve960 3,150 1.100 04155 0.2380
75704705 13 4S5 0.050 0.800 0,070 0.015 0.090
75/04/19 13 20 0,045 0,750 4095 2.020 0.030
75705703 13 10 3.400 0.575 3.030 0.095 04245
75705717 13 20 3.600 04400 0.030 0G5S ¢.210
75706707 10 00 0,170 0.350 0.075 0.005K 0.020
75/07/12 10 00 0.010 1.550 0,025 0.620 0.170

75708709 08 30 0,330 0,900 0.030 0.05¢ 0.140

K VALUE XNOWN TO BE
LESS THAN INDICATED



STORET REVRiEvAL GATE 76/33/:0

DaTE
FROM
TU

74709707
Ta/10/706
74/11710
Tas12/709
75/701/11
75702708
757063708
75704705
75704719
75705703
75705717
15706707
75701712
75748709

00630 00625
« TIME DEPTH NOZ&ANO3 TOT KJUEL
OF N=TuTAL N
DAY FEET MG/L . MG/L
la SO G.064 0,800
1S o0 0.048 0.400
13 00 6.032 0.300
1¢ o0 Gel0u 0.600
13 00 0.003 0.390
08 30 9,005 0.350
09 50 0.005 0.300
10 00 Ve075 0150
09 30 Velld Ue400
08 30 0.020 0.600
08 4S5 0.020 06450
09 00 0.005 1000
14 20 0,010 1.95¢
09 20 G360 Ce500

K VALUE KNOWN TO BE
LESS THAN INDICATED

90610
Nri=N
TOTaL

MG/L

0.675
0030
0.035
0.160
G.048
0.025
0.020
0.095
0.05%
0.060

0.05%.

0.090
6.025
010

00671
Pr0S-DIS
URTHO
MG/L F

¢.030
0.015
0.015
0.048
0.015
0eulS
04015
0.010
0e012
G.015
0030
9+005K
0.020
G.050

4533C)

33 21 45,7 (94 21 25.0 &
ROCK CREEX

“g Teo MAUL

T/7LAkE TEXARKANA
HAY A BRDG 2,8 MI NW OF JUCT w US RT &7
11EFALES 21112904

00060 FEET DEPTH CLASS 990

006665
PHOS-TOT

Mo/L P

G.u8S
0.030
0.090
0.040
0,030
0040
0.040
64070
0,030
0.040
GeQ20
0.200
0.120



STORET RETPIEVAL DATE 76/03/10
433301
33 22 49.% (34 15 47.0 4
tLiIul CREERX RES
«38 745 HOCK>
T7LarE TEXARKANA
DaM SPILLwWAY [.5 N OF <REDWNATER
L1EPALES 2111204
0000 FEET DEFTH CLASS 40

20630 06625 05610 00671 00665

DATE TIME DEPTH NOZ2&NO3 TOT KJEL NH3=N PHOS=-UIS PROS-TOT

FROM of N=TOTAL N TOTAL ORTHO

70 DAY FEET MO/L MG/L MG/L MG/L P MG/L P
74/09/07 13 S5C 0.032 0.700 0.200 04005 Ve02%
74/13/706 08 00 0.136 0,450 0.090 0.010 06025
Ta/11/709 13 20 0.C56 1.100 0.085 0.015 0.03¢
74712709 14 20 0.003 0.500 t.0lé 0.025 0.U3s
75/901/11 09 30 0.048 0.300 £.008K 6.020 04070
75702708 09 4S5 VelOU 0,600 0.035 0015 0.050
75/04/05 12 30 0.025 0.250 £.065 04005 Ue040
75704719 12 45 0.015 0.5C0 0,065 0.010 0s040
75705703 12 30 0.010 0.300 0.063 0.007 0.030
75/05717 12 1S 0015 0.600 0.060 0.010 0e040
75706707 15 10 ¢.005 1.050 0.110 0.005K G.030

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET REIRIEVAL DATE 70/63/10
4R33E]
33 24 07.0 054 19 10.0 4
CANEY CREeK RES
C3-) 7e3 HOOKS
T/LAKE TEXARKANA
2NDRY RD BRDG J.1 mI S CANEY DAM SPILLWY
11EPALES 2111204
000¢ FEET DEPTH CLASS 40

00630 00625 00610 00671 00665
DATE TIME DEPTH NO25NO3 TOT KJEL NH3=N PHOS5-D1IS PrOS=-TOT
FROM OF N~TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L F MG/L P
74709707 13 30 0.072 0.800 6.050 0.010 0.0306
T4/10/05 09 15 0.080 0.600 0.035S 0.065
747117089 13 50 ¢.056 14200 0125 0.015 04070
74712709 14 00 0.056 0500 O0elsdu - 0.015 04040
75701711 09 3¢ 0.136 0.500 0024 0005 04030
75702708 09 00 0.100 0.700 0.025 0.015 0.050
75703708 11 o0 0.10G0 0.550 0.025 0.015 0.030
75705703 13 00 .020 0750 0.040 0.015 0.050
75705717 12 45 : 0.015 0.500 0.060 0.015 0,040

75/06/07 14 o0 0.100 0.300 0.075 0.023 0.025



4R33F)

33 23 05.f 094 22 52.0 4%
6lG CREEK

48 75 NEW "BOSTON

T/LARE TEXARKANA

2NDRY RD BRDG l.4 M1 W JCT W nwY 3
11EPALES 2111204

0000 FEET DEFTH CLASS 00

00630 00625 00610 00667] 00665
DATE TIME DEPTH NO2aNO3 TOT KJUEL NH3=N PHOS=-DIS PHOS-TOT
FROM OF N=-TOTAL N TOTAL ORTHO
70 DAY FEET MG/L MG/L MG/L MG/sL P MG/L P
T4/09/707 14 40 0.880 1.100 0.090 0.500 G330
74/10/05 14 30 0.680 0.800 0.040 0.380 0500
T4/11/10 14 4S 0.560 0.500 0.075 0.460 0.46¢
74712708 09 30 0.016 0.400 0.088 0.015 0.040
75/G1/11 12 15 0.008 0.700 C.048 0.170 04250
75702708 08 1S5 0.005 1.100 0.015 0.480 0.690
75703708 09 35 0.010 1650 0.020 0.480 0.660
15/04/0S5 69 30 C.440 0.200 0.0632 . 0.210 Ue340
75704719 0S5 10 0,500 0.550 0.070 Ge220 04460
75705703 08 00 0.095 1.500 0095 0190 0.330
75705717 09 1S 0.120 0,750 0.095 0.185 0.240
75705724 16 20 0,480 0.600 0.030 0.010 0.070
75706707 08 20 0.005 0.950 0.300 0.005K 0.020
75708705 10 00 0.360 0,400 0.010 0.050 0el20

K VALUE KNOWN TO S8E
LESS THAN INDICATED



STORET RETRIEVAL DATE 76703719

DATE
FROM
T0

14709707
74/10/05
T4/11/190
74/12/08
75/01/11
15/02/08
75/03/08
75/0470S
75704719
75/05/03
75705717
15/05/24
75/06/07

00630 00625
TIME DEPTH NO2&NO3 TOT KJUEL
OF N=-TOTAL N
DAY FEET MG/L MG/L
16 00 0.064 0.700
14 00 0.024 0.900
15 o0 0.064 0.800
09 30 : 04352 0.500
13 20 ' 0.032 0.900
07 S0 0.015 1.250
09 15 0.015 0.750
09 00 0.055 0.300
08 45 0,065 0+450
09 40 0.045 0.900
08 S5 - 04050 0.700
16 00 0.490 0.700
08 00 0.005 .0.5900

K VALUE KNOWN TO BE
LESS THAN INDICATED

00610
NA3=N
TOTAL

MG/L

0.040
0.035
0.050
0.168
0.048
0.035
0.025
0.190
0.090
0.150
0.045
0.035
0470

006671
PHOS-DIS
ORTHO
MG/L P

0.040
0.020

0.020

0.220
0.030
0.030
04025
0+005
0.010
0.050
04055
0.010
0.005K

433301

33 23 40.0 094 25 4040 4
RICE CREEK

48 7.5 NEw BOSTON

T/LAKE TEXARKANA
HWY 2149 BRDG 1.0 MI Sw OF OLD B0STON
11EPALES 2111204

0000 FEET DEPTH CLASS 00

00665
PHOS-TOT

MG/L P

0.070
0,100
0.05¢0
0300
0.090
0.050
0.060
04040
0.060
0.120
0.110
0.080
0.020



STORET RETRIEVAL uAaTE To/037i0
453341
33 23 03.0 294 29 S5.0 o
ANUE=SON (@EEK
4e 7.5 NEw BUSTUN
T/LARE TEXARKAMA
Hwt 95 BROG «,2 MI Sw OF JCT W Hay 1840
11ePALES 2111204
0000 FEET DEPTH CLASS v

00630 00625 00610 00671 00665
DATE TIME DEPTA NO2&NU3J TOT KJUEL NH3=-N PHOS-DIS PHOS-TOT
FRUM OF N=TOTAL N TOTaL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L F MG/L P
T4/99/707 16 10 .0.240 1650 0.030 0.230 0s210
74719705 13 00 0.200 04025 0.135 0.190
74711710 14 20 Ge136 0.300 0.050 G.095 0.155
Te/12/09 09 20 0.040 1000 0.232 0095 0.210
75701711 GS 00 0.368 1700 0el184 0el75 0.400
75702708 07 30 0690 1.100 0.040 3055 0el1¢
75703708 09 00 : Va700 0.800 04035 0.060 0.096
75704705 08 10 de540 0.503 0e145 04015 0.0%0
75704719 08 090 0.210 0.600 0095 0.025 0.110
75705704 09 00 0.145 0,950 0.100 0.130 0,220
75705717 10 00 Oelu0 0.900 0.055 0.130 0.1%90
75706707 C7 30 0.005 04525 0.100 0.005K 0.020
75/07/12 15 1S 0.015 1.850 0.065 0.020 V.130
75708709 14 30 0,375 0,450 0,010 0.050 ¢e120

K VALUE KNOWN TO 8E
LESS THAN INDICATED



DATE
FROM
T0

74709711
T4/10/06
. 74/11/709
74712709
75701712
75/02/709
75/063/07
75/04/06
75/04/20
75/05/04
75705718
15/706/08
75/07/13
75708709

-

{

ATE 767037190

0630

TIME DEPTH NOZ2ANOJ
Oof

DAY

13
15
(']
16
1l
08
U8
19
13
10
il
13
09
10

FEET

N=-TOTAL
MG/L

0.036
- 0.720
0.024
0.01le
0.016
04345
0315
0,035
0.160
0.045
0,045
0,025
3.275
04400

K VALUE KNOWN TO BE
LESS THAN INDICATED

00625
TOT KJEL

N

MG/L

1600
0.900
1.200
l1.100
0.800
0.750
0975
0.400
0.400
0.500
0.750
0.850
0.350
0.450

00610
NH3=N
TOTAL

MG/L

0.060
U.022
0.070
0.032
G«050
04025
0080
04240
0.085
0.055
04055
0.050
0.010
G.010

0n671
PHOS-DIS
ORTHO
MG/L P

3135
04133
0.025
0.030
0e024
0.07S
J«030
04005
0.005
0.025
04025
0.005K
0.010°
084050

483341
33 16 12.0 694 439 35.5 4
MORSE CHEEK '
“8 75 COUPERS CHAP
T/7LaKE TEXARKANA
BROG ON PRIVATE &D 2.3 Ml £ CUOPERS Cnab
L1EPALES 2111204
000C FEET DEPTm  CLASS 00

00665
PHOS=-TOT

MG/L P

0e150
04390
0e040
04090
0eu3¢
0.200
JelB5
04025
0s010r
0.090
0.080
0.0620
0.030
Ue130



STORET RETRIEVAL JATE Tosbo7iv
45331
33 lo 0l.7 554 49 21.0 &
wHiTe OAK CPEcK
43 7.5 COOPtR> CriaP
T/7LAKE TEXARKAMNA
BROG ON PRIVATE KD 2.0 Ml S JUCT w hwY 71
11EPALES 21112046
0000 FEET ODEPTH CLASS 00

06630 00625 00610 00671 00665
DATE TIME DEPTH NOZ2aNO3 TOT KJEL NH3=N PHOS-DIS PHOS-TOT
FROM OF N-TOTAL N TOTAL ORTHO
10 DAY FEET MG/L MG/L MG/L MG/L P MG/L P

74/03/1% 14 00 G.156 1.100 0.080 0.080 De145
74/10/06 14 00 0.136 0.300 0.050 0.07S 0.140
74711709 09 10 ¢c.016 1,400 0.045 0.095 04130
74712709 16 00 ¢.088 0.920 0.040 0.050 O.l4u
75701712 10 60 0.088 1.000 0e048 Ced48 00130
75/702/09 09 30 6.015 0.900 0e145 C.01¢ o040
75703707 10 00 0.270 1.100 0.050 0065 Oel6C
75/904/06 11 00 0.230 0,800 0.165 0.035 0.120
75704720 10 30 0.330 0,950 © 0.085 0.045 0.130
75705704 11 30 tel25 0.700 0.085 0.065 0.140
757085718 11 30 G.125 0.900 0.080 0.060 0e140
757067038 11 00 C.015 0.500 0.050 0.005 Ge020
75707713 10 20 0.075 0.400 0.005 0.007 0,020

75708709 14 00 94460 0.550 0.010 0.055 0.140



STORET RETRIEVAL DATE To/u3s

O

[

423301
33 22 35.0 035 06 50.0 &
SULPHUK KlveR
48387 ReD RIVER CU MaP
T/7LARE TEXARKAMNA )
US HWY 271 =°DG 3 Ml SE UF JORNTOWN

11EPALES 21112u4

. 000¢ FEET DEPTH CLASS ¢0

voe30 00625 00610 00671 Q0665
DATE TIME DEPTH NOZaNCG3 TOT KJEL Nr3=N PHOS-DIS PH0OS-TOT .
FROM oF N-TUTAL N TOTAL ORTHO

T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
74709711 1} 30 ‘ GeC4a 0,708 0.030 Ge120 VelB?
74710706 09 30 de072 0.700 3040 0.105 0.200
74711709 09 SO 0,024 1.3C0 0.170 0,210 0,260
74/12/09 1S 45 0.128 1,300 0,072 0.050 0.180
75701712 09 00 %9.128 1.200 0.032 . DeG4B Gel90
75702709 10 20 34250 0800 0.050 0.065 0.150
75703707 10 30 0.015 0.300 0.040 04015 0.040
757084706 09 00 00400 0,450 0.050 0.040 Vell0
75704720 09 10 0,210 1,050 0.095 0040 Gelsy
75795704 12 15 ¢e300 0.500 0.012 0045 0.130
75705718 12 00 0345 0706 J4015 0.040 0.130
75706708 09 30 0.015 0.500 0G40 0.005 0.030
75/797/13 13 30 1.500 0.350 0.005K 0.010 0.025
757458708 13 00 0.6019 0.450 0.010 04050 vel30

K VALUE KNOWN TO BE
LESS THAN INDICATED



DATE
FROM
10

74/10/06
74711709
T4/12/08
75/731/11
75/02/09
75/704/06
75/04/20
75705704
75705718
75/06/08
75707713
75708708

OF
DAY

16
io
13
17
15
13
17
17
17
16
is

wIEVAL UDATE T4rG3/ 30

00630

TIME DEPTH NOZ2&NO3

N=TOTAL

FEET MG/L
00 0.056
45 0.136
00 0.072
45 0.080
20 1.059
00 04050
10 0.055
30 0.050
00 0.050
20 0.015
48 {e150
30 0.410

17

K VALUE KNOWN TO BE
LESS THaN

INDICATED

00625
TOT KJEL
N
MG/L

0.600
1.400
0,650
14100
0.650
0,550
0,900
0.700
0.900
1.000
0.390
0.450

00610 00671
NH3=N PHOS=DIS
TOTAL ORTAO

MG/L MG/L P

N.020 0.125
0.200 0e140
0.112 0040
t.128 0.045
0.016 00C5K
0060 0.080
0.065 0.080
0.055 0.080
0.045 0.080
0.060 0+005K
0.095K 0.010
0.012 0050

4433M1

33 26 50,0 54 S5 00.0 &

42 Ked RIVER CO MAP

T/ ARE TEXA<KANA

SEC kU 1487 BDG o6 ML £ uF MAPLE
11ePALES 2l112u4

0000 FEET DEPTR CLASS 09

00665
PHOS=TOT

MG/L P

Vel56
0.150
0,080
0,080
0.010K
0.120
0.160
0.150
0160
0.030
0,030
3.120



STORET RETRIEVAL UATE 76703710

DATE
FROM
T0

Tu/08712
CP(T)~

74708712
T4/09716
CP(T)~

T4/09/16
T4/10/23
cP(T)~

74/10/23
74/11/15
CP(T)=-

74711715
T4/12/719
cP(T) =

74/12/19
75701727
15/02/24
75703720
75704717
75705727
75/706/27
75/61/15
75/08/706

K VALUE KNOWN TO 8t
LESS THAN INDICATED

€0630

TIME DEPTH NO2aNO3

OF
DAY

11

00

00
00

on
15

00
0¢

00
30

10
30

20

00
00
30
a0
40

N-TOTAL
MG/L

0,640

4,100

5,520

5.400

54520

4,640
3.360
3.840
30400
3,300
44700

44900

00625
TOT KJEL

N

MG/L

J.400
S.120
é.lOO
24400

1.900

3.900
5,600
5.500
0.500K
1.250
24700
3.300
24300

05610
NH3=N
TOTAL

MG/L

0.350

1.150

0.094

0.920

0.050K

24300
2840
1.450
0.050K
0.190
0.320
0.120
0.050K

00671
Pr0OS=-D15
ORrRTHO
MGsL P

14.500

5.750

12,500

3.100

3.500

24720
24300
34300
S5.020
7.003
Se750
11.000

4R33FA
33 20 00.0 034 20 uG.0 &

Man
48

AS4833FA

TeS MAUD
T/LAKE TEXARKANA
BIo CREEK 10 SuULPHER RIVER

11EPALES 2141204
0000 FEET DEPTA CLASS 00
00665 50051 50053
PHOS-TOT FLOW CONDUIT
RATE FLOA=MGD
MG/L P INST MGD MUNTHLY
15,000 0.045 0,045
64300 0.065 0.055
0.045 0.048
3.200 04060 0.060
34650 0.060 0.075
5,000 0.045 0,055
0.075 0.075
3,800 0.095 0,075
34400 0.080 0.085
50200 0.065 0,068
7.900 0.060 0,060
10,400 0,060 0.665
11.500 0.055 0.060

r001100



STORET RETRIEVAL DATL T»r/03/14

4333x4 PO4BE33XA P
33 22 0040 094 1S 00.v 4
RE . waATER

48387 7.5 mauyp

T/LARE TEXARKANA

LAKE wRIGHT PATNAN TO SULPEUR KIVER
11EPALES 2141204

0000 FEET DEPTH CLASS @5

00630 00625 00610 00671 00665 50051 50053

DATE TIME DEPTH nNO24NO3 TOT KJUEL Nh3=N PHOS-DIS PHOS-TOT FLOwW CONDUIT
FROM OF N-TOTAL N TOTAL ORTHO RATE FLOW=MGD
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P INST MGD MONTHLY
74710714 17 00 0.120 15,000 0.880 9.000 15.000 0.013 0.013
T4/11/721 14 30 0.880 " 10,750 0.210 S.2090 5,900 0.013 0.013
T4/12/26 10 30 04400 8.6C0 0.530 3.750 5100 0.013 0.013
75701727 14 30 0.800 23,000 0.920 S5.400 84100 0.013 0.013
75703709 16 15 0.320 11.000 0.010 3.900 5.500 0.013 0.013
- 15706720 14 30 ’ 0300 14,800 1.350 R.600 9.150 0.013 0.013
75707729 18 30 0.200 15,500 0.800 11.000 11.000 0.013 0.013

15709710 0.150 18,500 0.530 14.500 1€.000 0.013 0.013



