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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. HWith 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 [8303(c)], clean lakes [§314(a,b)],
and water quality monitoring [§106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Ame:dments 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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LAKE TAWAKONI
STORET NO. 4832

I. CONCLUSIONS
A. Trophic Condition:

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

Lake Tawakoni ranked twenty-eighth when the 39 Texas reser-
voirs sampled in 1974 were compared using a combination of six
parameters* as an index to overall trophic quality. Twenty-six
of the reservoirs had less median total phosphorus, 25 had less
and three had the same median dissolved phosphorus, 11 had less
and one had the same median inorganic nitrogen, 30 had less mean
chlorophyll a, and 24 had greater mean Secchi disc transparency.
Marked depression of dissolved oxygen with depth occurred at
station 1 in August.

Survey limnologists observed surface concentrations of algae

at station 6 in March and noted the occurrence of emergent

* See Appendix A.



macrophytes in the shoreline shaliows near stations 3 and
6 at that time. Blue-green algae were dominant in the
August phytoplankton sample (page 9).

Water milfoil is reported to be very abundant in some
places in the lake (Moczygemba, 1974), and aquatic macro-
phytes are a potential problem in the Cowleech Fork embay-
ment (Anonymous, 1974:?1).

Rate-Limiting Nutrient:

A significant lToss of phosphorus occurred in the assay
samples between the time of collection (11/01/74) and the
beginning of the algal assays, and the results are not
representative of conditions in the lake at the time the
samples were taken. The lake data indicate nitrogen Timi-
tation at all stations in March and November but phosphorus
Timitation at all stations, except station 5, in May.
Nutrient Controliability:

1. Point sources--The phosphorus cbntribution of the
point sources considered in this report apparently amounted
to 23.9% of the total phosphorus load reaching the lake during
the sampling year. The City of Greenville contributed 20.9%,
and five other dischargers collectively contributed 3.0% of
the total load.

The present phosphorus loading of 0.91 g/m%yr is three
times that proposed by Vollenweider (Vollenweider and Dillon,

1974) as a eutrophic loading (see page 16). While even complete



removal of phosphorus at the listed point sources probably
would still leave a loading in excess of the eutrophic loading,
it is likely that a high degree of phosphorus removal at the
Greenville wastewater treatment plant would result in improve-
ment in the quality of the Cowleech Fork embayment, particularly
in view of the probable error in the "non-point" load of the
Cowleech Fork (see below).

2. Non-point sources--It is calculated that over 76% of
the total phosphorus load reaching the lake during the sampling
year was contributed by non-point sources, but it is probable
that the actual non-point load was less than indicated.

The Cowleech Fork apparently contributed 45% of the total
phosphorus load (page 14) and had an exceptionally high export
rate of 175 kg P/km® (page 16). However, the high nutrient
concentrations measured at station C-1 (Appendix E) probably
resulted from the relatively large amounts of Greenville effluent
in the stream at that point in proportion to the total stream
flow.

During the sampling year, the mean Greenville discharge was
0.103 m¥*/sec, and the mean stream flow at the times the samples
were taken was 0.482 m®/sec (highest [30.299 m3/sec] and lowest
£0.003 m?/sec] flows omitted; see Appendix C). On a yearly mean
basis, then, the Greenville effluent would account for over 21%

of the flow in the stream and, during dry periods, would account



for essentially all of the flow in the stream. In this regard,
personnel of the Texas Water Quality Board calculated that 71%
of the Cowleech Fork flow in January, 1974, was Greensville
effluent (Anonymous, 1974[?]).

Therefore, the true non-point phosphorus load of the Cowleech
Fork must have been much less than was measured; and, conversely,
the proportion of the total load contributed by point sources
must have been more that indicated above. For example, if the
actual phosphorus export rate of the Cowleech Fork was the same
as the somewhat high South Fork rate (48 kg/km2/yr), the non-
point contribution of the Cowleech Fork would have been 16,780 kg,
a difference of 44,335 kg; and the proportion of point-source
contribution would be increased from 23.9% to 35.6% of the total

load.



I1. LAKE AND DRAINAGE BASIN CHARACTERISTICS-I~

A. Morphometry++:
1. Surface area: 148.52 kilometers?.
2. Mean depth: 7.7 meters.
3. Maximum depth: 20.4 meters.
4. Volume: 1,143.6 x 10° m3.

5. Mean hydraulic retention time: 3.2 years.

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

1. Tributaries -

Drainage Mean flow
Name area (km?)* (m3/sec)*
Caddo Creek 505.0 1.79
Cowleech Fk., Sabine River 349.6 2.92
"S. Fk., Sabine Rijver 203.8 1.88
Minor tributaries &
immediate drainage - 751.0 4.67
Totals 1,809.4 .26
2. Outlets -
Diversions 0.0 1.26*%*
Sabine River 1,957.9 10.00
Totals 1,957 .9%** 11.26%**

C. Precipitation****;
1. Year of sampling: 131.3 centimeters.

2. Mean annual: 109.4 centimeters,

+ Table of metric conversions--Appendix B.

++ Moczygemba, 1974.

* For limits of accuracy, see Working Paper No. 175, "...Survey Methods,
1973-1976".

** Gray, 1976.

*** Includes area of lake; outflow adjusted to equal sum of the inflows.

***% See Working Paper No. 175.



IIT. WATER QUALITY SUMMARY

Lake Tawakoni was sampled four times in 1974 by means of a pontoon-
equipped Huey helicopter. Each time, samples for physical and chemical
parameters were collected from two or more depths at six stations on the
lake (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 November
visit, two 18.9-1iter depth-integrated samples were composited for algal
assays. Also each time, a depth-integrated sample was collected from
each of the stations for chlorophyll a analysis. The maximum depths
sampled were 13.7 meters at station 1, 10.7 meters at station 2, 7.6
meters at station 3, 9.1 meters at station 4, 4.6 meters at station 5,
and 3.4 meters at station 6.

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

preserved properly and were not analyzed).



FARAMETER

TEMP (C)

DISS OXY (MG/L)
CNDCTVY (MCROMO)
PH (STAND UNITS)
TOT ALK (MG/L)
TOT P (MG/L)
ORTHG P (MG/L)
NO2+NO3 (MG/L)
AMMONIA (MG/L)
KJEL N (MG/L)
INORG N (MG/L)
TOTAL N (MG/L)
CHLRPYL A (Un/L)

SECCHI (METERS)

12.6
7.2
138.
7.0
65.
0.026
0.007
0.030
0.030
0.400
0.070

Veldd

A,

IST SAMPLING ( 3/ 9/74)
6 SITES

MER’, MEDTAN
= 19.4 15.8 16.1
= 10.0 8.9 8eY
- 170. 150. 144,
- 8.4 Te8 T.8
- T4, T2, T2.
= 0.131 0.050 0.036
- 0.052 0.013 0.010
= 0.560 0.043 0.040
- 0.080 0.046 0.040
= 0.900 0.581 0.600
= 0.610 0.130 0.030
= les460 0.664 0.630
- 24,0 10.5 8.1
- 1.4 0.9 1.0

SUMMARY OF PHYSICAL ANDO CHEMICAL CHARACTERISTICS FOR TAWAKONI LAKE

19,8
3.0
115.

7.3

STORET CUOE 4332

FALGE

2ND SAMPLING (

6 SITES
MEAN
- 2645 2443
- 8.8 -7y
- 233. 181.
- 8.8 8.1
- 98. 78
- 0132 0.058
- 0.032 0.015
= 04760 0.262
- 0.090 0.046
-~ 0.900 0.590
~ 0.82¢ 0.308
- 1.560 0.852
- 2845 16,0
- 1.1 0.6

5/17774)

MCOTAN
24.7
Teb
178,
8.1
78.
0.051
0.014
0.21%
Ve040
0.600
0.260
0.730

11.9

25.7
1.8
215.
Tol

L2 2-2-2 -2
222 224
12222 23
(-Z-X-2-2 24

L322 2

3kD SAMPLING ( 8/12/74)

6 SITES

=~ ANGE ME AN MEDIAN

- 26,9 26e4 26¢%

- 8.6 6e3 Del

235. 221. 218.
- 8.3 7.8 7.8

s 222222222 2-22-22-2 X-2.3-2-2-3.
22222202222 X %) 2222 %2
-2 222221 22222221 2227 % %)
1222220222222 22 % X 2-2-2 %
2222222222222 -2 2222 -3
P22 22222 2-2-2-2- 2 2-2.X-2-%-2)
22 2-2-2-2-2-2-2-2-X-2-2-X-2-2-7-3-¥-%-X-
X222 2222 2222222 22X Y22
- 6‘.2 383 35-0

- 1.8 1.0 1.0



A, SUMMARY OF PHYSICAL AND CHEMICAL CHARACTERISTICS FOR TAWAKONI LAKF
STORET COOE 44832

4TH SAMPLING (117 1/774)

6 SITES
PARAMETER RANGE MEAM MEDT AN
TEMP (C) 20.3 = 2147 20.8 20.7
DISS OXY (MG/L) 5.0 -~ B840 7.1 7.6
CNDCTVY (MCROMO) 152. = 189. 159, 155,
PH (STAND UNITS) 7.0 - 840 Te5 7.6
TOT ALK (MG/L) 79. - 91. 84, 84.
TOT P (MG/L) 0.031 = 0.247 0.068 0.046
ORTHO P (MG/L) 0.010 = 0.157 0.032 0.020
NO2+NQO3 (MG/L) 0020 = 04470 0.087 0.020
AMMONTA (MG/L) 0,020 - 0.070 0.045 0,050
KJEL N (MG/L) 0.200 =~ 0.900 0.417 0.400
INORG N (MG/L) 0060 =~ 0.540 0.132 0.080
TOTAL N (MG/L) 0.320 = 1.370 0.505 0.420

CHLRPYL A (UG/L)} 4,3 14,2 1041 10.3

SECCHI (METERS) 05 =~ 13 Q9 U9



B. Biological characteristics:

1.

Phytoplankton -

Sampling

Date

03/09/74

05/17/74

08/12/74

11/01/74

Statijon
Number

Melosira sp.
Stephanodiscus sp.
Nitzschia sp.

Cryptomonas sp.
Chroomonas sp.

Other genera

P wn —
e e s s e

Total

Stephanodiscus sp.
Melosira sp.
Kirchneriella sp.
Scenedesmus sp.
Chroomonas sp.
Other genera

NH W -
e o e o o

Total

Oscillatoria sp.
Nitzschia sp.
Merismopedia sp.
Lyngbya sp.
Melosira sp.
Other genera

ANAPHwWnN —
« o o e »

Total

Oscillatoria sp.
Pennate diatoms
Dactylococcopsis sp.
Merismopedia sp.
Melosira sp.

Other genera

NP wn—~
e o o o

Total

Chlorophyll a
(pg/1)

5,861
624
587
551
441

1,299

9,363

956
665
541
540
499
1,747

4,948

2,750
2,750
1,550
1,250
1,200
6,152

15,652

359
326
196
196
163
510

1,730
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2. Chlorophyll a -

Sampling Station Chiorophyll a
Date Number (ug/1)

5.
5.
6.
10.
11.
24.

03/09/74

SO P WN —

05/17/74 1.
6.
11.
12,
24.

28,

N— OO~ OO~ ®

O P WN

08/12/74 61.
24,
29.
23.
40.

50.

AN WN —
APV N

11/01/74 4.
9.
12.
11.
14.

9.

oo wp —
whhwwmnhw

Limiting Nutrient Study:

A 50% loss of phosphorus occurred in the assay samples during
shipment from the field to the laborotary, and the algal assay
results are not representative of conditions in the lake at the

time the samples were taken (11/01/74).
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The lake data indicate a temporal and spatial combination
of 1imiting nutrients. Following is a tabulation of the mean
inorganic nitrogen/orthophosphorus ratios for each of the sam-
pling stations and times with the indicated limiting nutrient

in parentheses.

Station 03/11/74 05/17/74 : 11/01/74
1 1171 (N) 18/1 (P) 10/1 (N)
2 9/1 (N) 25/1 (P) 6/1 (N)
3 12/1 (N) 25/1 (P) 2/1 (N)
4 8/1 (N) 19/1 (P) 5/1 (N)
5 5/1 (N) 10/1 (N) 2/1 (N)
6 8/1 (N) 22/1 (P) 3/1 (N)
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IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient loadings, the Texas National
Guard collected monthly near-surface grab samples from each of the
tributary sites indicated on the map (page vi), except for the month
of June when two samples were collected. Sampling was begun in Sep-
tember, 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 lake, except for the South Fork of the
Sabine River (station D-1). The drainage area of this stream and
the flow (mean of 15 years) were obtained from U.S.G.S. records
(Anonymous, 1975).

Except for the South Fork, nutrient loads in sampled tributaries
were determined by using a modification of a U.S. Geological Survey
computer for calculating stream loadings*. The nutrient loads in the
South Fork were calculated using mean concentrations and the mean flow.
Also, the nutrient loads in the water diverted by the Sabine River
Authority were calculated using the mean nutrient concentrations at
lake sampling station 1 and the mean diversion flow (Gray, 1976).
Nutrient loads shown are those measured minus point-source loads, if
any.

Nutrient loads for unsampled "minor tributaries and immediate

~drainage" ("ZZ" of U.S.G.S.) were estimated using the adjusted nutrient

* See Working Paper No. 175.
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loads at station B-1, in kg/km?/year, and multiplying by the ZZ area

in km?.

The operators of the Caddo Mills, Celeste, Greenville, Quinlan,

Royse City, and Wind Point Park wastewater treatment plants provided

monthly effluent samples and corresponding flow data.

Four additional municipal wastewater treatment plants, with a

combined effluent flow of 268 m3®/day, discharged in the drainage

during the sampling year; however, these plants do not significantly

influence the quality of the receiving streams and probably have

little effect on the lake (Anonymous, 1974[?]).
A.

Waste Sources:

1. Known municipal* -

Pop. Mean Flow
Name Served Treatment  (m®/d)
Caddo Mills 1,100 stab. pond 214.4
Celeste 736 stab. pond 265.0
Greenville 24,000 tr. filter 8,842.1

+ pond
Quinlan 844 act. sludge 486.8
Royse City 2,000 oxid. ditch 561.9
Wind Point vari- ext. aer. 5.6
Park able**

2. Known industrial - None

* Treatment plant questionnaires.

** Park use varies from year to year.

Receiving

Water

West Caddo Creek
Cowleech Fork
Cowleech Fork

Nufals Branch/
Jones Creek
Pond Creek/

S. Fk., Sabine
River

Lake Tawakoni
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr total
a. Tributaries (non-point load) -
Caddo Creek 11,670 8.7
Cowleech Fork 61,115 45.4
South Fork 9,870 7.3
b. Minor tributaries & immediate
drainage (non-point load) - 17,275 12.8
c. Known municipal STP's -
Caddo Mills 345 0.3
Celeste 460 0.3
Greenville 28,115 20.9
Quinlan 1,475 1.1
Royse City 1,750 1.3
Wind Point Park 30 <0.1
d. Septic tanks - Unknown ? -
e. Known industrial -~ None - -
f. Direct precipitation* - 2,600 1.9
Total 134,705 100.0
2. OQutputs -
Lake outlets - Diversions 1,390
Sabine River 14,960
Total 16,350

3. Net annual P accumulation - 118,355 kg.

* See Working Paper No. 175,
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
kg N/ % of
Source yr total
a. Tributaries (non-point load) -
Caddo Creek 105,920 11.3
Cowleech Fork 347,775 37.0
South Fork 104,885 11.2
b. Minor tributaries & immediate
drainage (non-point load) - 157,710 16.8
c. Known municipal STP's -
Caddo Mills 650 0.1
Celeste 930 0.1
Greenville 54,730 5.8
Quinlan 3,050 0.3
Royse City 3,020 0.3
Wind Point Park 105 <0.1
d. Septic tanks - Unknown ? -
e. Known industrial - None - _
f. Direct precipitation* - 160,340 17.1
Total 939,115 100.0
2. Outputs -
Lake outiets - Diversions 22,730
Sabine River 252,140
Total 274,870

3. Net annual N accumulation - 664,245 kg.

* See Working Paper No. 175.
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Non—point Nutrient Export by Subdrainage Area:

Tributary kg P/km ¥/ yr kg N/km ¥ yr
Caddo Creek 23 210
Cowleech Fork 175 995
South Fork 48 515

Yearly Loads:

In the following table, the existing phosphorus loadings
are compared to those proposed by Vollenweider (Vollenweider
and Dillon, 1974). Essentially, his "dangerous" loading is
one at which the receiving water would become eutrophic or
remain eutrophic; his "permissible" loading is that which
would result in the receiving water remaining oligotrophic
or becoming oligotrophic if morphometry permitted. A meso-
trophic loading would be considered one between "dangerous"
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 0.91 0.80 6.3 4.5

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

(T8
o

"Dangerous”" (eutrophic loading) .
"Permissible” (oligotrophic loading) 0.15
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VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LAKE OATA TO BE USED IN RANKINGS

LAKE MEUTAN MED AN S00- ME AN 15= MED] AN
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS ORTHO P
4801 AMISTAD LAKE 0.013 0,500 371.470 2.042 b4.500 0.009
4802 BASTROP LAKE 0.023 0.090 419,517 12.392 154000 04007
4803 BELTON RESERVOIR 0.016 0.i83 378.312 8.025 15,000 0,007
4804 BRAUNIG LAKE 0e13¢ 0.150 461,625 22.762 14,800 0.062
4805 BROWNWOOD LAKE 0.027 0.100 470,375 4,887 14,400 0,007
4806 LAKE BUCHANAN 0.036 0.250 437.625 84606 15.000 0.012
4807 CADDO LAKE 0,055 0,070 463,333 14,808 11,400 0.014
4808 CALAVERAS LAKE 0.038 0.060 461,667 22.500 13.000 0.007
4809 CANYON RESERVOIR 0.010 0,450 384,812 2.500 14,800 0,006
4810 LAKE COLORADO CITY 0.042 0,090 4734625 12,675 10,200 0.012
4811 CORPUS CRISTI LAKE 0.113 0.130 475.187 19.756 14,000 0.050
4812 DIVERSION LAKE 0.025 0.080 4704111 15.867 9,000 0.009
4813 EAGLE MOUNTAIN LAKE 0,024 0.070 469,625 S.662 11,000 0,008
48164 FT PHANTOM HILL LAKE 0060 0,105 474,909 6.317 9,800 0.022
4815 GARZA LITTLE ELM RESERVO 04045 0.380 475,782 14.156 14,600 0.018
4816 KEMP LAKE 0.023 0.110 455,000 10.217 10,400 0.007
4817 HOUSTON LAKE 0.097 0,260 486,187 16.650 12,400 0.036
4818 LAKE OF THE PINES 0.031 0.090 440,000 12.919 15,000 0.011
4819 LAVON RESERVOIR 0.063 0.180 485,333 S.400 8.800 0.018
4820 LIVINGSTON LAKE 0.196 0.555 465,469 16,112 15.000 0.128
4821 LYNDON 8 JOHNSON LAKE 0.042 0,420 4564500 8.100 14,5900 0.013
4822 MEDINA LAKE 0.010 0.600 403,562 12.944 15.000 0.004
4823 LAKE MEREDITH 0.021 0.070 439,312 3,037 14,900 0.009
4824 PALESTINE LAKE 0.031 0.180 442,625 10,619 14,800 0.010
4825 POSSUM KINGDOM RESERVOIR 0.023 0.070 4194045 9,495 15,000 0.009
4826 SAN ANGELO RESERVOIR 0+093 04140 481000 244675 10,200 0.011
827 SAM RAYBURN RESERVOIR | 0402y 0+150 439,458 64267 154000 0.009

4828 E V SPENCE RESERVOIR 0.036 0.080 462.583 11.775 15.000 0.008



LAKE

LAKE
CoDE

4829
4830
4331
«wB32
4833
483«
4835
“836
4837
4838

4839

DATA TO BE USED IN RANKINGS

LAKE NAME

SOMERVILLE LAKE
STAMFORD LAKE
STILLHOUSE HOLLOW RESERV
TAWAKONI LAKE
TEXARKANA LAKE

TEXOMA LAKE

TRAVIS LAKE

TRINIDAD

TWIN BUTTES RESERVOIR
WHITE RIVER RESERVOIR

WHITNEY LAKE

MEDIAN
TOTAL P

0.053
0.073
0.018
0,046
0.106
0.042
0.018
0.389
0.029
0.020

0.028

MEDI AN
INORG N

So0¢C-
MEAN SEC

473.833
482.716
406,250
4664417
478,500
451.321
389,913
©79,500
454,917
434500

430,500

ME AN
CrLOKA

244491
1Be057
3.917
18,246
19.119
12,493
5595
244,300
8.708
4.333

6.912

15-
MIN DO

13.000
10.609
15.000
13.200
12.400
15.000
15.000
10.000
14.800
15.000

15.000

MEOTAN
0158 OrImU ¥

0.013
0.0i2
0.010
0.013
0.030
0.018
0.007
0.240
0.009
0.009

0.008



LAXES RANKED By INOEX NOS,

RANK LAKE CODE LAKE NAME INDEX NO
1 4”09 CANYON RESERVOIR 445
2 4823 LAKE MEREDITH a4
3 4813 EAGLE MOUNTAIN LAKE 430
4 4816 KEMP LAKE 423
S 4801 AMISTAD LAKE 402
6 4805 SRUANWUOD LAKE 354
7 4802 BASTRUP LAKE 393
8 4838 wHITE RIVER RESERVOIR 390
9 4825 POSSUM KINGOOM RESERVOIR 387

10 4835 TRAVIS LAKE 384
11 48031 BELTON RESERVOIR 384
12 4831 STILLHOUSE HOLLOW RESERYV 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 4R37 TWin BUTTES RESERVOIR 311
20 4R10 L.AKE COLORADO CITY 310
21 4824 PALESTINE LAKE 302
22 4818 LAKE OF THE PINES 298
23 4807 CADDO LAKE 297
24 4814 FT PHANTOM HILL LAKE 296
25 4806 LAKE BUCHANAN 261
26 4830 STAMFORD LAKE 259
27 4819 LAVON RESERVOIR 258

28 4832 TAWAKONT LAKE 253



LAKES RANKED BY [INDEX NOS,.

RANK LAKE CODE LAKE NAME INDEX NO
29 482l LYNDON B JOHNSON LAKE 238
30 4834 TEXOMA LAKE 217
31 4829 SOMERVILLE LAKE 208
32 4826 SAN ANGELO RESERVOIR 200
33 4833 TEXARKANA LAKE 176
34  48B1S GARZA LITTLE ELM RESERVO 173
35 4836 TRINIDAD 169
36 4804 BRAUNIG LAKE 159
37 4811 CORPUS CRISTI LAKE 155
38 4817 HOUSTON LAKE 139

39 4820 LIVINGSTON LAKE 9l



PERCENT OF LAKES wITH HIGHER VALUES (NUMBER OF LAKES wiTe HIGHER VALUES)

LAKE MED AN MEDTAN 500~ ME AN 15~ “EDIAN INDEX
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN L0 DISS URTHO P NO
«801 AMISTAD LAKE 9S ( 36) S ( 2) 100 ¢ 38) loo ¢ 38) 39 ( 14) 63 21 402
4802 WBASTROP LAKE 79 ( 30) 76 t 28) 82 ( 31) 47 ( 18) 17 ¢ 0 92 ( 34) 393
4803 BELTON RESERVOIR 92 ( 35) 26  10) 97 ( 37 68 { 26) 17 ¢ » 84 31 386
4804 BRAUNIG LAKE St 2 42 { 16) 50 ( 19) 8 ¢ N 49 (17 S ( 2) 159
4805 BROWNWOOD LAKE 66 t 25) 70  26) 29 ( 11) 87 t 33) 58 ( 22) 84 ¢ 31 394
4806 LAKE SUCHANAN 47 t 18) 21 ¢t M 74 ¢ 28) €3 ( 24) 17 ¢ 0 39 ( 14) 251
4807 CADDO LAKE ' 26 ¢ 10) 91 ( 33) «2 (16) 32 (.12) 76 ( 29) 30 ( 10) 297
4808 CALAVERAS LAKE 45 ( 17) 100 ( 38) 47 ( 18) 11 ( 4) 67 ( 25) g2 ( 34) 362
4809 CANYON RESERVOIR 99 ( 37) 8 ( 3 95 ( 36) 97 37 49 (17 97 ( 37) 445
4810 LAKE COLORADO CITY 39 ( 14) 76 ( 28) 26 ( 10) 42 ( 1e) 88 ( 33 39 ( 1) 310
4811 CORPUS CRIST! LAKE e t 3 47 t 18) 18 M 13 ¢ S) 61 ( 23) 8 ( 3N 155
4812 DIVERSION LAKE 68 ( 26) 83 ( 31) 32 ( 12) 29 ¢ 11) 9T ( 37 63 ( 21) 372
4813 EAGLE MOUNTAIN LAKE 71 ¢ 27) 91 ( 3% 34 ( 13) 79 ( 30) 79 ( 30) 76 ( 28) 430
4814 FT PHANTOM HILL LAKE 26 ¢ 9 66 ( 25) 21 t 8) 74 ( 28) 95 ( 36) 16 ¢ 6) 296
4815 GARZA LITTLE ELM RESERVO 36 (1) 13 95) 16 ( 6) 34 ( 13) SS (21 21 ¢ ) 173
4816 KEMP LAKE 76 ( 29) 61 ( 22 S5 ( 21) 5SS ( 21) 84 ( 32) 92 ( 34) 423
4817 MOUSTON LAKE 16 ¢ 6) 16 ¢ 6} 0« 0 24 (9N 72 (27 11 ¢ @ 139
4818 LAKE OF THE PINES 54 ( 20) 76 ( 28) 66 ( 25) 39 ¢ 15) 17 ¢ 0) 46 ( 17) 298
4819 LAVON RESERVOIR 21 ¢ 8) 29 (11 3¢ D 84 ( 32) 100 ¢ 38) 210 258
4820 LIVINGSTON LAKE 301 30D 39 (¢ 15) 26 € 10) 17 ¢ 0 3¢ 1 91
4821 LYNDON B JOHNSON LAKE 39 (14 11 ¢ @) 53 ( 20) 66 ( 25) 39 ( 14) 30 ( 10) 238
4822 MEDINA LAKE 99 ( 3N 0« O 89 ( 34) 37 ¢ 14) 17 ¢ 0) 100 ( 38) 342
4823 LAKE MEREDITH 82 ( 31) 91 33 71 ¢ 27) 95 ( 36) 39 ( 14) 63 ( 21 441
4824 PALESTINE LAKE S4 ( 20) 32 (12 63 ( 24) S3 ( 20) 49 (17N 51 ( 19) 32
4825 POSSUM KINGDOM RESERVOIR' 74 { 2B) 91 t 33 86 ( 32) $38 ( 22) 17 ¢ 0 63 € 21 387
4826 SAN ANGELO RESERVOIR 13 ¢ 5) 45 (17 8t 3 o O 88 ( 3% 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 5S¢ ( 19) 83 ( 31 4S (11 S0 ( 19) 17 ¢ 0) 76 ( 28) 321



PERCENT OF LAKES WITH HIGHER VALUES (NUMBER OF LAKES wlTH HIGHER VALUES)

LAKE MEDI AN MEDTAN 500- MEAN 15- MEDIAN INUEX
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS URTHO P NO

4829 SOMERVILLE LAKE 29 (11 55 ( 21) 24 ¢ 9) 30 D 67 ( 25) 30 ¢ 10 204
4830 STAMFORD LAKE 18 ¢ 1) 97 ( 37) St 2) 18t N 82 ( 31) 39 ( 14) 259
4831 STILLHOUSE HOLLOW RESERV 88 ( 33) 37 ¢ 14) 87 ( 33) 92 ( 35) 17 ¢ 0 S1 ( 19) 372
4832 TAWAKON] LAKE 32 ( 12) 70 ( 26) 37 (14} 2l &) 63 ( 24) 30 ¢ 10) 253
4833 TEXARKANA LAKE 11 (&) 51 ( 19) 13 ¢ 5) 16 ¢ 6) 72 ( 27) 13 ¢ 5 176
4834 TEXOMA LAKE 39 ( 14} 34 (13 61 ( 23) 45 17} 17 ¢ O 21 ¢ 7N 217
4835 TRAVIS LAKE 88 ( 3N 21 . 7) 92 ( 35) 82 ( 31) 17 ¢ 0) 84 ( 3D 384
4836 TRINIDAD 0« O 61 ( 22) 11 ¢ 4) 5 2) g2 ( 35 ¢ ¢ o) 169
4837 TWIN BUTTES RESERVOIR 59 ( 22) 21 ¢ M 58 ( 22) 61 ( 23) 49 (17 63 ( 21 311
4838 WHITE RIVER RESERVOIR 84 ( 32) 61 ( 22) 76 ( 29} 89 ( 3¢) 17 ¢ 0} 63 ( 21) 390

4839 WHITNEY LAKE 63 ( 24) 51 ( 19) 79 ( 30) 71 (. 27) 17 ¢ 0) 76 ( 28) 357



APPENDIX B

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 10°% = 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



LAKE CODE

TOTAL DRAINAGE AREA OF LAKE(SQ KM)

TRIBUTARY
«832A1
«83281

4832C1
483222

MEAN
TRIYBUTARY

4832A1

483281

4832

SUB-DRAINAGE
AREA(SQ KM)

1958.0
505.0
349.6

1103.3

TRIBUTARY FLOW INFORMATION FOR TEXAS

TawARON]

JAN FEB

7.22 T.76
1e42 1.67
2446 3.85
Sebu T.90

1958.0

MaR APR

15,49 26465

le10 4036
3.74 4o
7.11 11.81

TOTAL DRAINAGE AREA OF LAKE
SUM OF SUB~-DRAINAGE AREAS

i i

MONTHLY FLO&S AND OQAILY FLOWS(CMS)

MONTH

9
10
11
12

ot - s et
AN TNLEWN=N~O ODNOUN S WN -

YEAR

T4
T4
T4
T4
75
75
75
75
75
75
75
75
T4
74
74
T4
75
75
75
75
75
75
15
75

MEAN FLOW

244579
12,573
71,642
30.865
11,242
70.226
15,659
25.627
264193
31.432
3.370
0.091
9,345
5.522
15.461
S,748
3.143
19.878
2,973
5.239
11.497
Be495
1.274
0.023

DAY
8

7

8

6
10

14

7

11
13

4
16
27

FLOW

0.020
16.169
71.075
30.865
17.670
484422
13.705
$56.634
21.691
24.607

1.388

0.006

0.028

0.051

0.453
33.131

6.626

04453

0.396

0.765

0.261

G209

0.045

0.003

NORMALIZED FLOWS (CMS)

MAY JUN JUL

38.51 10.62 1.56
4.08 2e12 0.93
6.06 1.27 0.91
14,02 4¢33 2ol

SUMMARY
1958.0
1958.0
DAY FLOW DAY
24 16.311
2% J.238

AUG

0.26
0.48
0.3]
1.02

04722776
SEP ocT
l1.16 8.55
1436 1.22
2.6] 2.72
S.61 S.64

TOTAL FLOW IN
TOTAL FLOW OuT

FLOw

135.27
135.87

NOV

7.19
1.56
l1.47
4.02

0ecC

10.90
1.19
5.15
9443

MEAN

11.35
1.79
2092
6.55



TRIBUTARY FLOW INFORMATION FOR TEXAS Cas22/76
LAKE CODE 4&832 TAwAKONI

MEAN MONTHLY FLOWwWS AND OAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLOw DAY FLOW DAY FLOW
«832C1 9 T4 12.686 8 0.040
10 T4 2,747 7 0.065
11 T4 10.137 8 0,153
12 T4 3.568 6 30.299
1 75 2,375 10 3.285
2 75 11,695 14 0453
3 75 2,209 7 0.453
“ 75 34455 11 0.510
S 75 8,750 13 0.108
6 75 5.862 o 0.074 24 0.091
7 75 0.283 16 0.065
8 75 0.031 27 0.003
483227 9 T4 20.388
10 Ta 12.063
11 74 33.697
12 T4 12.544
1 15 6.881
2 75 43,325
3 75 6.513
4 75 11.468
S 75 25.089
6 75 18.576
7 75 2.775
8 75 0.048



APPENDIX D

PHYSICAL and CHEMICAL DATA



DATE
FROM
To

74703709

74705717

74798712

74/11/701

DATE
FROM
T0

74/03/09

74705717

74/08/12

74711701

TIME DEPTH
of
DAY FEET

15 30 0000
1S 30 0005
15 30 001S
15 30 0030
1S 30 0042
13 50 0000
13 50 0005
13 50 0015
13 50 0030
13 50 0045
10 20 0000
1o 00 0005
10 00 0015
10 00 0030
10 00 0045
11 00 0000
11 00 0005
11 00 0015
11 00 0030
11 00 0041

TIME DEPTH
OoF
DAY FEET

15 30 0000
1S 30 0005
15 30 v01iS
15 30 0030
IS5 30 0042
13 50 0000
13 50 0005
13 50 0015
13 50 0030
13 50 0045
10 00 0000
10 00 0015
il 00 00900
11 00 0005
11 00 0015
11 00 0030
11 00 0041l

00010
wWATER

TEMP

CENT

13.2
13.0
12.8
12.7
12.6
22.9
22.1
21.1
20.1
19.8
26.%
26.4
2643
26.‘
25.7
20.5
2045
20.4
20.3
20.3

00665
PHOS-TOT

MG/L P

0.026
0,028
Ve G26
0.033
0.028
0.029
0,025
0.028
0.062
0.071

.0 «UD0
0.033
0.031
0.036
0.039

K VALUE KNOWN TO B8E
LESS THAN INDICATED «

00300
Do

MG/L

R EEEEEEE TS
NoosrsrDLbODDIVOO DN

CUV~NoOO=SPrPNOSLSO O O OO

32217
CHLRPHYL
A
UGsL

508

61.2

“.3

00077
TRANSP
SECCHI
INCHES

54

45

72

50

00031
INCDT LT
REMNING
PERCENT

1.0

00094
CNDUCTVY
FIELD
MICROMHO

140
140
150
140
138
118§
168
166
165
164
216
216
216
215
216
156
155
155
155
155

LRI T

33 45 01.0 095 54 5040
TAWAKONI LAKE

48379 TEXAS
11EPALES
4
00400 00410
PH T ALK
CACO3
Sy MG/L
74380 71
T+70 73
7460 T4
T7.60 73
T.60 73
7.95 76
770 76
Te45 77
7.30 76
T.40 35
T.67
T¢66
Te43
7.33
7.10
7.38 85
Te24 86
7.18 85
7.03 84
T.04 84

2111202
0046 FEET DEPTH
00610 00625 00630
NH3=N TOT KJEL NO2&NO3
TOTAL N N=-TOTAL
MG/L MG/L MG/L
04040 04500 0.030
0.040 04500 0.030
0.060 0600 0.030
0.060 0.600 0.030
0.060 0,600 0.030
0.060 0.900 0.120
0,040 0.400 04170
0.030 04400 0,210
0.030 0.400 0.270
0.030 0.700 0.070
0,030 0.400 0.120
0.020K 0.200 0.120
0.020K 04200 0.120
0.020 0,200 0.170
0.030 04300 0.170

00671
PHOS~DIS
ORTHO
MG/L P

0.008
0.007
0.007
0.007
0.008
0.013
0.008
0,010
0,013 .
0.014

04010
0,017
0.020
0,022
0.014



STORET RETRIEVAL DATE 76/02/11
483202
33 52 29.0 095 59 55.0
TAWAKONI (AKE
48231  TEXAS

11EPALES 2111202
4 0035 FEET OFPTH
00010 00300 0go77 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNOUCTVY PH T ALK NH3-N TOT KJEL NO2&NO3 PHOS-DIS
FROM ofF TEMP SECCHI FIELD CACO3 TOTAL N N=TOTAL ORTHO
TO DAY FEET CENT MG/L INCHES MICROMHO Su MG/ MG/L MG/L MG/L MG/L P
T4/03/09 15 00 0000 luok 48 144 8.00 71 0.040 6.700 0,030 0.010
1S 00 0006 l4e6 9.8 140 8.00 72 0.040 0.600 0.030 0.007
15 00 0015 14.2 10.0 142 795 73 0,040 0.500 0,030 0.007
1S 00 0031 14.2 10,0 144 7.90 73 0.040 0.600 0,030 0.007
74705717 1« 1S 0000 24¢2 35 175 8.20 75 0.090 0.700 0.190 0.011
14 15 0005 2443 7.6 176 B8.10 76 04020 0.500 0.180 0.009
14 15 0015 2401 7.6 177 7.95 76 0.080 0.500 0.180 0.009
14 15 0031 23¢9 Tet 175 7.90 76 0.050 0.500 0.180 0.010
74/08/12 10 3S 0000 2646 7.2 “2 218 8403
10 35 0005 2646 7.0 217 8.03
10 35 0015 26.5 7.0 218 8.02
10 35 0030 2604 6.4 218 7.78
74711701 10 30 0000 2047 8.0 40 153 7465 84 0.050 0.500 0.020K 0.020
10 30 000S 20.6 8.0 153 7.54 83 0.060 0.300 0.020K 0.012
10 30 0015 2046 8.0 152 7+54 83 0.050 0.400 0.020K 0.011
10 30 0035 20.5 7.6 152 Te47 85 0.060 0.300 0.020 0.011
00665 J2217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCOT LY
FROM OF A REMNING
T0 DAY FEET MG/L P UG/L PERCENT
74703709 1S 00 0000 0.037 5.8

15 00 0006 0034
15 00 001S 0.031
15 00 0031 0,032
74705717 14 1S 0000 0.035 6.4
14 15 0005 ¢.032
14 1S 0015 0.033
14 15 0031 0.033

T4s08712 10 35 0000 24,8
10 35S 0012 1.0
74711701 10 30 0000 0.045 9.2

10 30 0005 0.040
10 30 0015 0.038
10 30 0035 0.040

K VALUE KNOWN 7O BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/02/11

DATE
FROM
T0

14703703

74705717

74708712

Tarilrel

DATE
FROM
T0

74703709

T4/05/17

74708712

14711701

TIME DEPTH
OoF
DAY FEET

16 30 0000
16 30 0005
16 30 0018
14 35 0000
14 35 0005
14 35 0016
11 05 0000
11 05 0005
i1 05 0015
11 05 0025
10 95 2000
10 05 0005
10 05 0015
10 05 0022

TIME DEPTH
oF
DAY FEET

i6 30 0000
le 30 0005
16 30 0018
14 35 0000
14 35 0005
14 35 o001l6
i1 0S5 0000
i1 05 0008
10 05 0000
10 05 000S
10 0S5 0015
10 05 0022

K VALUE KNOWN TO BE
LESS THAN INDICATED

00010
WATER

TEMP

CENT

19.2
17.7
16.8
26.5
2543
25.2
263
26.2
26.1
26.0
20.7
20.6
20.8
20.8

00665
PHOS=-TOT

MG/L P

0.131
0.099
0.075
0.082
0.074
0.06%

Ve067
0.068
0.069
0.069

00300
Do

MG/L

[+ e -]
e ¢ 0 0 0 0 o .
o r

NONNUBTUVNN~N
COPODODDOO

32217
CHLRPHYL
A
uG/sL

6.2

11.0

29.6
id.3

00077
TRANSP
SECCHI
INCRES

12

15

36

25

00031
INCOT LY
REMNING
PERCENT

06094
CNDUCTVY
FIELOD
MICROMHO

170
160
155
213
19S
185
226
226
228
235
164
163
163
163

483203
33 51 48,0 096 03 55.0
TAWAKON] L AKE

48231 TEXAS
11EPALES
4
00400 00410
PH T ALK
CACO3
Sy MG/L
T«70 65
T+60 65
7.00 69
8.20 79
8.10 78
8.10 79
7.7S
7«70
T.65
Te+49
T.63 A3
7463 83
Te62 91
T+54 88

2111202
0022 FEET OEPTH
00610 00625 00630
NH3~N TOT KJEL NO2&NO3
TOTAL N N=TOTAL
MG/L MG/L MG/L
0.050 0.500 0.560
0.060 0.700 0.370
0.080 0.700 0.180
0.060 0.800 0.760
0,090 0.600 0.450
0.070 0.500 0.230
0.060 0.600 0.020K
0.050 0.400 0.020K
0.050 0.400 0.030
0.040 0.500 0.020

00671
PHOS-DIS
ORTHO
MG/L P

0,052
0.035
0.020
0.032
0.020
0.014

0.033
0.036
0.023
0.034



STORET RETRIEVAL OATE 76/02/11

DATE
FROM
T0

Taruldrsil

T4/05/717

74708712

74711701

DATE
FROM
LE* B

74703711

14705717

T«/08/12
74/11/701

TIME DEPTM
ofF
DAY FEET

11 00 2000
11 00 0006
11 00 0015
i1 00 G027
14 50 0000
14 50 0005
14 S50 0015
14 50 0026
14 10 0000
14 10 0005
14 10 0015
1¢ 10 0025
11 25 0000
11 25 0005
11 25 0015
11 25 002130

TIME DEPTH
oF
DAY FEET

11 00 0000
11 00 0006
11 00 0015
11 00 0027
14 50 0000
la 50 V00>
14 50 0015
14 S0 0026
14 10 0000
14 10 0012
i1 25 0000
11 25 0005
11 25 0015
11 25 0030

00010
WATER

TEMP

CENT

16.6
16.4
16.1
15.4
24,8
24.8
2447
2407
26.9
26.7
26.5
26.4
2l.1
21.0
20.9
20.9

00665
PHOS-TOT

MG/L P

0.036
V.033
0.034
0.062
0.049
¢.051
0.046
0.052

0.041
0.042
0.046
0.040

K VALUE xXNOWN TO BE
LESS THAN INDICATED

60300
DO

MG/L

® 0
) .
S MmN

oCoxOoNINO SN

NNNOPOONONN~
»

® & & & o o 9

32217
CHLRPHYL

A
UG/L

1c.1

12.9

23.5
11.3

00077
TRANSP
SECCHI
INCHES

5S4

20

S«

“46

00031

INCOT LY

REMNING
PERCENT

00094
CNOUCTVY
FIELO
MICROMHO

169
144
141
139
180
177
179
178
217
216
217
217
153
153
154
153

483204
33 54 45.0 095 58 5840
TAWAKONT LAKE

%8231  TEXAS
11EPALES
&4
00400 00410
PH T ALK
CACO3
SU MG/L
8.40 72
8.20 73
8.00 73
7.80 74
8420 79
8.20 79
8.20 79
8.15 78
8.28
7.99
7.85
7.77
7.79 84
7.63 85
7456 79
7.56 83

2111202
0031 FEFT DNEPTH
00610 00625 00630
NH3=N TOT KJEL NO2&NO3
TOTAL N N=TOTAL
MG/L MG/t MG/L
0.030 Q.700 04040
0.030 0.400 0.040
0,030 0.400 0.040
0.070 0.400 0.050
0.030 0.600 0,220
0.040 0.400 0.230
0.040 0.400 0.230
0.040 0.400 0.230
0.040 0.300 0,030
0.050 0.300 0,020K
0.050 0.400 G.020K
0.050 0.300 0.020K

00671
PHOS-DIS
ORTHO
MG/L P

0009
0.010
0.009
0.012
0.013
0.016
0.015
0.013

0.010
0.011
0.019
0.020



STORET RETRIEVAL DATE 76/02/11
483205
33 57 52.0 096 01 (9.0
TAWAKONI LAKE
48231 TEXAS

11EPALES 2lllzoe
4 0017 FEET DEPTH
. 00010 00300 00077 00054 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER 00 TRANSP CNDUCTVY PH T ALK NH3=N TOT KJEL NO2&NG3 PHOS-DIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N=-TOTAL ORTHO
10 DAY FEET CENT MG/L INCHES MICROMHO SuU MG/L MG/L MG/L MG/L MG/L P
74703711 11 30 C000 19.1 32 166 8+25 72 G.040 0.700 U.030 0.017
11 30 0006 18.9 8,2 164 7.8% 71 0,040 0.500 0,040 0.013
i1 30 0013 17.3 7.2 157 7.60 73 0,040 0.500 0.040 0.013
74705717 15 10 0000 26.0 15 183 8.85 80 0.020 0.800 0.130 0.015
15 10 0005 2640 8.8 182 8480 80 0.030 0.600 0.120 0.015%
45 10 0011 25.9 8.8 182 8475 81 0,030 0.700 0,140 0,017
74708712 13 S0 0000 26.7 8.6 24 226 8.00
13 50 0003 26.6 7.0 225 8400
74711701 10 4S 0000 21.7 8.0 29 155 7.99 81 0.030 0.600 0.040 0.022
10 45 0005 21,4 7.6 153 T.62 82 0,040 0.500 0.020 0,027
10 45 0015 21.3 6.4 153 7.64 80 0.040 0.400 0.020K 0.021
00665 32217 00031
DATE TIME DEPTH PHOS-TOT CHLRPHYL INCDT LT
FROM OoF A REMNING
TO DAY FEET MG/L P UGsL PERCENT
74703711 11 30 0000 0.064 11.0

11 30 0006 0.052
11 30 0013 0.0814
74/05/17 15 10 0000 3.079 2441
15 10 0005 0.084
15 10 0011 0.090

74708712 13 50 0000 40 .4 S
13 50 0005 1.0
Ta/1l/01 10 45 0000 04063 14,2

10 45 0005 0.061
10 45 0015 0.053

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/02/11
483206
33 55 30.0 096 04 28.0
TAWAKONT LAKE
%8231 TEXAS

11EPALES 2111202
4 0012 FEET DEPTH
00010 00300 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK Nri3=N TOT KJEL NO28NO3 PHOS-DIS
FROM oF TEMP SECCHI FIELD CACO3 TOTAL N N-TOTAL ORTHO
70 DAY FEET CENT MG/L INCHES MICROMHO Su MG/L MG/L MG/L MG/L MG/L P
74/C3/11 12 90 2000 19.4 8.0 12 164 8.45 72 0.040 0.700 0.040 9.010
12 00 0008 17.0 8.6 165 7.85 72 0.040 0.400 0.050 0.011
74705717 1S 30 0000 2645 10 233 8+40 98 0.050 0.900 0,590 0.025
IS 30 0007 2645 T.4 229 8.50 96 0.040 0.700 0.600 0.032
T4/08/12 11 30 0000 26.3 8.0 18 231 8.22
11 30 0007 2603 8.0 231 8.20
Ta/11/701 11 S0 0000 2145 6.8 18 166 T7.80 85 0,050 0.400 0,060 0.030
11 50 0005 20.7 Se0 186 7.02 81 0,070 0.800 0.440 0.157
11 50 0011 20.6 5.2 189 T.04 87 0.070 0.900 0.470 0.151
00665 32217 00031
DATE TIME OEPTH PHOS=TOT CHLRPHYL INCDT LY
FROM Of A REMNING
10 DAY FEET MG/L P uG/L PERCENT
74703711 12 00 0000 0.072 24,0
12 00 0008 04055
74705717 15 30 0000 0.132 28,5
15 30 0007 0.089
7408712 11 30 0000 50.6
74711701 11 50 0000 0.099 9.3

11 50 0005 0.243
11 50 0011 Ve24?



APPENDIX E

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STORET RETRIEVAL DATE 76703710
4832n}
32 48 47,0 096 54 55.0 4
SABINE RIVER
48027 15 EMORY
O/LAKE TAWAKONI
HaY 47 BRODG 0.1 MI 8ELO IRON BRDG DAM

11EPALES 2111204
6035 FLET OCEFTH CLASS 33
0063G 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KJEL NH3-N PHOS-DIS PHOS-TOT
FROM OF N=TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
14/097038 08 45 Ce020 0.500 4025 Cellu Vel
74710707 13 20 0,040 0,400 0.020 0.005 0.020
74711708 16 00 0.112 0.600 0.025 0.010 0.020
74/12/706 10 30 0.096 0.500 0.104 0.016 0.040
75/01/10 10 20 0.152 0.500 0.032 0.005 0.040
75/02/14 10 45 0.048 0.600 0.028 0.008K 0.040
75703707 10 00 04065 0.700 0,070 0.015 0.07¢
75704711 10 10 0.150 0550 0,015 n.005 Us03n
75705713 10 0S 0.170 0.350 0.022 0.007 0.020
75706704 10 30 0,270 04400 0.030 0.010 0.030
75/06/2+ U9 45 velol 04650 2035 Yel0Co Ue029
75707716 13 17 2.010 0.675 n.25%5 6.060 0.210
75708727 10 15 0.155 0.800 0.145 0.090 0.170

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76703710
4R 3201l
32 58 35.0 096 08 30.0 &
CADDuU CKEEK
48 1S QUINLAN
T/ZLAKE TAWAKON]
Z2NDARY RD BRDG 2.0 MI SW OF CASH

11EPALES 2111204
oosC TTLT CZENTH  CLASS ¢¢
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2A&ANO3 TOT KJUEL 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
74709708 10 20 G.260 16100 0035 0.u930 Vel7H
74710707 14 25 0.0038 0.400 0.015 0.090 0.118
74711708 11 30 0.032 1.000 0.030 0.130 0.180
T4/12/706 13 30 0.216 2200 0.064 0.120 0.540
75/701/30 12 S0 1.010 1.000 0.024 0.050 0200
75702714 13 30 0.208 0.700 0.016 0.056 0.110
75703707 12 30 0.005 1.250 0.080 0.030 0090
75704711 11 SO 1,600 14400 0070 0.190 0.200
75/05/713 11 1S 0.490 0.700 0.045 0.080 0.140
75706704 12 10 1.400 0.950 0.050 04060 Qeléao
157¢0/s2« 1Y 45 Vel&l Ge 720 Gel2u 0s035 Lell
75/707/16 14 SS 0,010 0.800 D040 0.935 0.110

75708727 12 20 0.085 0.500 0.040 0.045 0.110



STORET RETRIEVAL DATE 76703/10
4832C1
33 04 00.0 096 00 10.0 4
COWLEECH FR SABINE RIV
48 75 GREENVLLE SE
T/LAKE TAWAKON{
2NDAKY RD BRDG 1.5 Ml E OF DIXON
11EPALES 2111204
000 TECE CEPTH CLASS G§

00630 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KJEL NH3=N PHOS=DIS PHOS=-TOY
FROM oF N-TOTAL N TOTAL ORTHO
70 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
T4/09708 09 30 1.530 1,700 0.270 1350 14570
74710707 13 55 1,600 1.800 0.925
74711708 10 45 0.736 1.300 0.120 0.700 0,730
74712706 11 15 0.120 1,450 0.096 0.184 0.400
75701710 10 4S 1,030 24400 l.160 1.280 1.600
75702714 11 1S 14350 24500 1.050 1.250 1,389
75/703/707 10 45 24300 3.900 1700 2300 2.700
75704711 11 10 1.150 1.550 0.140 0.390 0,600
75705713 10 40 1.400 24250 1,000 1.250 1.380
75706704 11 25 1.350 l1.100 0.105 0.740 0.3840
15/0v6/24 1o S0 Veb50 64250 36400 3eUSY 34000
15707716 14 00 0.860 4.100 24400 2.75¢C 3.100

75708727 11 00 0,360 4,000 24100 2750 3.300



STORET RETRIEVAL OATE 76/03/10
483201
32 56 15.0 096 06 57.0 4
SOUTH FK SABINE RIVER
48 15 QUINLAN
T7LAKE TAWAKONI
2NORY RD BRDG 2.0 MI S OF JCT w MWy 276
11EPALES 2111204
0C0C FEET OEPTH CLASS 00

00630 00625 00610 00671 00665
DATE TIME DEPTH NO2bNO3 TOT KJEL NH3=N PHOS=DIS PHOS-TOT
FROM OoF N=-TOTAL N TOTAL ORfHO
10 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
74/09/08 10 50 6.136 0.900 0.C40 0065 0.110
74710707 14 4S 0.024 0.500 0.025 0.055 0.720
74/11/08 12 00 0.128 0,900 0,030 0.120 0.190
75701710 13 30 0.096 1.200 0.056 0.088 0.320
75/702/714 15 00 0330 0,900 0.035 0.040 0.080
75/03/07 13 45 0.190 0,868 0.015S 0.023 0.095
75704711 12 25 44600 1,700 0.105 0.050 0.170
75705713 11 23S 24700 1.000 0.060 0.045 0.146
15/06/704 12 40 1.500 0.850 0.075 04050 0.120
75/706/24 0.015 1.550 0.025 04040 0.140
15/97/716 15 27 Yeldlo 0.75u Ge020 0045 Cally

75708727 13 3¢ 0.025 0.900 6.020 0.050 0.160



STOREY RETRIEVAL OATE 76/05/03

DATE
FROM
10

T4/10/14
CPLT)~

74710714
74/10/30
cP(T)~

74/10/30
T4/k1727
cP(T)~

T4/1)727
T4/12/26
CP(T)~

74/12/26
75701722
CP(T)~

75701722
75702719
cP(T) -

75702719
75/03/19
cr(T) -

75/03/19
75704717
cP(T -

15/04/17
75705715
75/06/25
15707/24
15708721
75709718

00630

TIME DEPTH NO2&NO3

OoF
DAY

08

16
08

17
08

16
o8

17
08

16
08

16
o8

16
00

08
14
15
15
15
15

00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00
30
30
30
00

N=TOTAL
MG/L

0.360

0.160

0.240

0.080

0.160

0.080

0.050

0.050
0.175
0,050
0.375
0.475

00625

TOT KJEL

N
MG/L

15.000

17.750

16,000

21.000

18.000

14,000

12.500

184500
17.000
10,500
14,000
26,000

00610
NH3-N
TOTAL

MG/L

3.000

34430

3.800

7417S

3.300

1.300

44300
5.050
1.800
1.700
3.100

4837CA
32 07 35.0 096 04 00.0 4
GREENVILLE
7.5 CRESLEND RAN

48

T/TAWAKONI LAKE

TF4B32CA 0024000

120391

COWLEECH FORK SABINE RIVER

11EPALES 2141204
0000 FEET DEPTH CLASS 00
0067] 00665 50051 50053
PHOS-DIS PHOS-TOT FLOW CONDUIT
ORTHO RATE FLOW~MGD
MG/L P MG/L P INST MGD MONTHLY
5.000 3.000 20300
8.800 9.850 1.840 1.700
1.470 26490
7.200 T7.200 2.500 2.600
9.900 2.070 24400
6.400 9.300 1.300 24350
6+000 7.100 2.500 1.850
5.900 6.600 1.670 24980
74400 10.500 S.760 24530
1.000 10.000 2.090 2,950
8.700 9,600 2.120 2.180
T+300 84100 2130 26140
8.600 10.500 1.950 2.050



STORET RETRIEVAL DATE 7€/03/10

OATE
FROM
T0

74709705
T4/19/04
Tu/14/713
74712710
75701727
75762711
75/03/25
75/06/23
75707/ 14
75708/ 1«
75712795

K VALUE KNQWN TO BE
LESS THAN INDICATED

00630

TIME ODEPTH NO2&NO3

oF
DAY

0o
10
11
20

30
30
30
00

00
30
00
00

99

N=-TOTAL
MG/L

04159
0.040
1.040
1440
0.400
Q400
0.240
0.100
0.150
0.050
Uedbdy

00625
TOT KJUEL
N
MG/L

5+300
3,730
3.600
3.500
12,000
8.500
9,000
11.000
7.600
8,000
13,009

00610
NH3=N
TOTAL

MG/L

Vel59
0.050K
0.110
0.320
04245
0.160
0.095
0.025K
0.042
0.025K
VelDU

483¢wi
33 03 30.0 096 13 S0.0 &
CADDYU MILLS
T.50REENVILLE SW

48

T/TAWAKANY LAKE

Pu4n3cwa

WEST CADDO CREEK

11EPALES 2141204
000y FECT DERTH  CLASS G0
00671 00665 50051 50053
PHOS=-0DIS PHOS-TOT FLOW CONDUIT
ORTHO RATE FLOW~MGD
MG/L P MG/L P INST MGD MONTHLY
2.000 20500 0.052 0.048
1.300 1375 0.038 0.045
44600 44600 0.049 0.042
4500 44600 0.044 0.044
4,850 6,400 0.049 0,049
5.000 5700 0.053 0.05¢
5.000 6,000 0,045 0.052
0.830 1.800 0.057 0,074
1.280 1.950 0.052 0,052
1.100 1.800 0.032 0,115
Hel59 1des0y Ueloe¢ Veudeg

*ud1100



STORET RETRIEVAL DATE 76/03/10

OATE
FROM
To

Ta/09/29
74/10/21
Te/11/15
74712716
75701715
75/02/20
75/03/21
715704724
75705719
75/06/27
15767722
75/08/28

K VALUE KNOWN TO BE
LESS THAN INDICATED

00630

TIME DEPTH NOZ&NO3

OF
DAY

08
08
09
08
10
08
10
09
08
10
VR
13

N-TOTAL
MG/

Vo720

0,800
1.120
1.280
1.0490
1.360
0.600
0.250
0,075
velidD
0.050

00625
TOT KJEL

N

MG/L

7.000
9,650
8,000
9,000
9.600
Se670
11300
10.500
S.800
10,000
CeCU
15,000

00610
NH3=N
TOTAL

MG/L

0e140
0,050K
0.050K
0.180
0.310
0254
0.130
0.180
0.050K
0.025K
Celbn
0.056

00671
PHOS=DIS
ORTrO
MG/L P

4e300
24200
3500
3.600
3.800
5.650
44900
4e600
3.425
2300
JeuUuvy
3.500

4B832rA FUwb3cKA
33 17 30,0 096 11 00.0 4
CELESTE
48 7.5 CELESTE

T/ZLAKE TAWAKONI

BRANCH TO SABINE RIVER

11EPALES 2141204
0000 teef OLErim  CLASS 00
00665 S0051 50053
PHOS~TOT FLOW CONDUIT
RATE FLOW=MGD
MG/L P INST MGD MONTHLY
24100 0e064 0069
24950 0,052 0,063
4000 0.052 0.060
4.000 0.052 0.070
5.000 0,052 0.070
7.250 0.052 0,163
6700 0.052 0.063
5,900 0.052 0,055
44500 0.052 0.055
24650 0,052 0.061
31900 Veblbe veidd
5.000 0,052 0,053

P000730



STORET RETRIEVAL DATE 76/03/10

DATE
FROM
T0

T4/ Gor 29
74709713
14710707
74/10/30
74/11711
T4/12/05
75701709
75704729
75705720
15/06/25

K VALUE KNOWN TO BE
LESS THAN INDICATED

00630

TIME DEPTH NO2&NO3

012
DAY

16
09
08
08
09
09
10
11
09
09

45

45
10
4S5
30
30
45
30
20

N=TOTaL
MG/L

Ge320
1.260
6.600
0.480
3.520
11,200
3.840
1.300
0.550
0.050

00625
TOT KJUEL
N
MG/L

27,000
7.700
24400
9,000
3.000
9.300

14,000

18,000
8.900

1S5.750

00610
NH3=N
TOTAL

MG/L

44600
0.066
0.100
0.700
6.050K
0.050K
04760
3,400
0.140
6300

00671
PHOS-DI1S
ORTHO
MG/L P

G600
14500
B8.500
3.800
3.300
7700
5.900
9.000
5200
14.500

4g3cTA
32 55 00.0 096 07 00,0 &
QUINLAN

48

T/LAKE TAWAKON]

AS4n832YA

15 QUINLAN

NUFALS Bre TO JONES CREEK
11EPALES 2lal2os
Vyoo FEET OLUkPTn C(LASS ¢0
00665 50051 50053
PHOS-TOT FLOW CONDULIT
RATE FLOW=MGD
MG/L P INST MGD MONTHLY
18.000 U.100 Ueu 0
24600 0.100 04071
8e.700 0.040 0.070
3.900 0,660 0.070
3500 0.077 0.060
7.700 0.550 C.650
74600 0.068 Vo074
12.500 0.075 0.074
S.200 0.069 04075
15.500 0.068 0.072

P0Q0d=s



STOREY RETRIEVAL DATE 76/03/10

DATE
FROM
T0

747114708
Tur12/20
75701716
75703726
15/704/17
75706702
75708714
75708728
75/09/16

00630

TIME DEPTH NO2&NO3

oF
DAY FEET

13
09
14

14
14
13
i1
14

0
30
30

co
00
S
00
30

N=-TOTAL

MG/L

l4el0
19.200

30.000
7.500
8,300
5.800

10.500

10.500

K VALUE KNOWN TO 8E
LESS THAN INDICATED

00625

TOT KJEL

N
MG/L

1700
3,200
1,400
1.100
1.400
0.500K
4.000
1,400
1300

06610
NH3=-N
TO0TAL

MG/L

0e050K
0.050K
0.079
0.270
0.050K
0.050K
0+555
0.220
0.100

00671
PHOS-DIS
ORTHO
MG/L P

0e900G
8.000

9.810
64500
5.000
9.600
11.000
11500

4432¢a
32 58 00.0 096 20 00.0 4
POND CREEK
7«5 ROYSE CITY

“d

T/TAwAKANT LAKE

Jubedlla

POOC0OGC

POND CREEK SOUTH FORK SABINE RIVER

11EPALES 2141204
0¢CC FEET DEPTH  CLASS 00
00665 50051 50053
PHOS~-TOT FLOwW CONDUIT
RATE FLOW=MGD
MG/L P INST MGD MONTHLY
64950 Ved30 Jelit
84700 0elldq Vs163
84100 04175 0.276
9.900 0.156 0.179
64500 0,130 04146
S«400 0,110 0.190
S.600 0.087 0.105
12.000 0,072 0.084
12.000 0.072 0.083



STOREY RETRIEVAL DATE 76/03/10

DATE
FROM
T0

T4/16/15
cPUT) -
76/10/15
74710718
cP(TI-
74/10718
74/11718
cP(T) -
764/11/18
74/12/18
ChiT)-
764/12/18
75/01/20
cPT) -
75/01/20
75/02/18
CP(T)I=
75/02/18
75/03/18
cP(TI-
75/03/18
75/04/18
cPIT)=
75/04/18
75/05/19
cPiT) -
75/05/13
75/06/18
cPI(T)-
75/06/18
75/01/21
CP(T) -
75/07/21
75708718
CPITI=
75/08/18

00630

TIME DEPTH NO2&NO3

oF
OAY

il

16
11

16
11

16
11

16
11

15
11

16
11

15
11

16
11

16
10

16
10

16
10

15

00

00
00

00
00

00
00

00
15

45
00

00
30
00
00
o¢
00

00
45

00
30

45

N=-TOTAL

MG/L

24,000

43,000

22,400

L3s.bUv

44640

T7.500

1,000

36,800

444000

36,000

3.800

25,000

00625

TOT KJUEL

N
MG/L

20.000

16,000

10.000

6oLy

30.000

18.300

22.000

164500

24,000

£.400

17.000

22.000

00610
NH3=-N
TOTAL

MG/L

14,000

14,500

5.375

“eGUY

3.000

6.250

12.500

12.000

21.000

5.250

7.200

20.000

00671
PHOS=-DIS
ORTHO
MG/L P

11.000

11.000

60100

Je UV

3.000

24400

1.880

7.000

10,000

10.500

T.700

8.700

483221
32 57 25.0 096 00 00.0 4

wINU POINT PAKK

48231

D/TAAAKONT LAKE

tadgieel

15 QUINLAN T&

TAWAKONT LAKE

11EPALES 2141204
0000 FEET DEOTH CLASS 00
00665 50051 50053
PHOS~TOY FLOW CONDUILT
RATE FLOW=MGD
MG/L P INST MGD MONTHLY
54,000 0.001 0,001
11,800 0,001
7.100 0.0002 0.002
“4elUY VeVVVi YIRVITHY
4.100 0,001 0.004
24700 0.00003 0.0001
44700 0.00002 0.0003
7.000 0.,0002 0,001
10,000 0,003
11,300 0.000S 0,007
8,000 00,0004
94300 0.000S 0.002

P



STORET RETRIEVAL DATE 76/03/10

4s3221 EA483221
32 57 25.0 096 00 00.0 4
WIND POINT PARK
48231 15 QUINLAN TX
O/TAWAKONI LAKE
TAWAKONI LAKE

- 11EPALES 2141204
0000 FEET DEPTH CLASS 00

00630 00625 00610 00671 00665 50051 50053

DATE TIME DEPTH NO2&NO3J TOT KJEL NH3=N PHOS=-DIS PHOS-TOY FLOW 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

757039722 10 00

CP(T)- 26,000 7.100 1.100 64800 7200 0.00001 0.0002
75709722 15 30



