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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,

0BJECTIVES

The Survey was designed to develop, in conjunction with state
environmental agencies, information on nutrient sources, concen-
trations, 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 nonpoint source pollution abatement in lake water-
sheds.

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
watershed 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

lanning [5§303(e)], water quality criteria/standards review

§303(c?], clean lakes [§314(a,b{], and water quality monitoring
[6106 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 condition
are being made to advance the rationale and data base for refine-
ment of nutrient water quality criteria for the Nation's freshwater
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 the U.S. Environmental Protection
Agency and to augment plans implementation by the states.
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NATIONAL EUTROPHICATION SURVEY
STUDY LAKES
STATE OF OKLAHOMA

LAKE NAME

Altus Reservoir
Arbuckle Lake
Lake Elsworth

Lake Eufaula

Fort Cobb Reservoir
Fort Supply Reservoir
Foss Dam Reservoir
pake Frances

Grand Lake 0' The Cherokees

Lake Hefner

Keystone Reservoir
Oologah Lake

Tenkiller Ferry Reservoir
Lake Thunderbird

Wister Reservoir

COUNTY
Greer, Kiowa
Murray

Caddo, Comanche

Haskell, McIntosh,
Okmulgee, Pittsburg

Caddo
Woodward
Custer
Adair

Mayes, Delaware, Craig,
Ottowa

Oklahoma

Tulsa, Creek, Osage, Pawnee
Nowata, Rogers

Cherokee, Sequoyah
Cleveland |

LeFlore
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REPORT ON OOLOGAH RESERVOIR, OKLAHOMA
STORET NO. 4012

I.  CONCLUSIONS
A.' Trophic Condition:*

On the basis of field observations and Survey data,
Oologah Reservoir is considered eutrophic, i.e., nutrient
rich and productive. Whether such nutrient enrichment is
to be considered beneficial or deleterious is determined
by the actual or potential impact upon designated beneficial
water uses of each lake.

Chlorophyll a levels in the lake ranged from 0.3 ug/1
to 15.5 ug/1, with a mean of 5.1 ug/1. Potential for pri-
mary productivity as measured by algal assay control yield
was high, and Secchi disc visibility was very low. Of the
16 Oklahoma lakes samped in 1974 (including Lake Texoma),

6 had higher median total phosphorus levels, 3 had higher
median inorganic nitrogen values, and 4 had higher median
orthophosphorus levels than Oologah Reservoir.

Survey limnologists noted the lake was extremely turbid,
and did not report any problem algal blooms or aquatic

macrophyte growths.

*See Appendix E.



Rate-Limiting Nutrient:

The algal assay results indicate that Oologah Reservoir was
limited by available phosphorus at the times of assay sample col-
lection (04/02/74, 10/21/74). The 1ake data indicate primary
limitation by phosphorus at the other sampling times as well. How-
ever, the low productivity estimated from chlorophyll a levels is
most likely limited by light penetration rather than nutrient
availability.

Nutrient Controllability:
1. Point sources - _

During the sampling year, about 2.0% of the total phos-
phorus load to Oologah Reservoir was contributed by point
sources. The city of Nowata contribdted 2.0%, and the city
of Delaware contributed <0.1%.

The calculated annual phosphorus loading of 3.45 g P/mz/yr
is approximately four fimes greater than Vollenweider's (1975)
"eutrophic" .Toading for lakes with such volume and retention
time. However, Vollenweider's model may not be applicable to
lakes in which epilimnetic Tight penetration is severely reduced
by the presence of suspended sediments in the surface waters.
If, in fact, the nutrient contributions of the Verdigris River
are largely nonpoint in nature, it does not appear likely that
point source phosphorus control would result in any appreciable

change in the trophic condition of the lake.



2. Nonpoint sources -

The total annual phosphorus load not attributable to nearby
point sources accounted for 98% of the loading reaching the
impoundment. The Verdigris River contributed 94.5%, and Walt
Creek contributed 0.4% of the total. Ungaged tributaries were
estimated to have contributed 2.5%.

The Verdigris River had a phosphorus export of 4] kg/kmz/yr.
This rate is much higher than the rates of other unimpacted
tributaries to Oologah Reservoir, or to nearby Grand Lake o'
the Cherokees.* Such inflation of background nutrient loading
is probably due to unknown point sources upstream in Kansas
rather than actual nonpoint contributions, but further inves-
tigation is needed to determine the location and significance

of these possible sources.

*See Working Paper No. 589, "Report on Grand Lake o' the Cherokees".
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LAKE AND DRAINAGE BASIN CHARACTERISTICS

Lake and drainage basin characteristics are itemized below.
Lake surface area and mean depth were provided by the Oklahoma
Department of Pollution Control; maximum depth was provided by
the Oklahoma Water Resources Board. Tributary flow data were
providéd by the Oklahoma District Office of the U.S. Geological
Survey (USGS). Outlet drainage area includes the lake surface |
area. Mean hydraulic retention time was obtained by dividing
the lake volume by mean flow of the outlet. Precipitation
values are estimated by methods as outlined in National Eutro-
phication Survey (NES) Working Paper No. 175. A table of metric/

English conversions is included as Appendix A.

A. Lake Morphometry:

Surface area: 119.22 kmZ.

‘Mean depth: 5.7 meters.

‘Maximum depth: 24.4 meters.

Volume: 679.554 x 106 m3.

‘Mean hydraulic retention time: 109 days.

g Pwio—
ST



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

1. Tributaries -

Drainage Mean flow

Name area(km?)  {m3/sec)
A-2 Verdigris River 9,585.6 62.50
C-1 Wolf Creek 238.0 1.33
Minor tributaries and
immediate drainage - 1,294.9 7.91
Totals 11,118.5 71.74
2. Outlet - A-1 Verdigris River 11,237.7 72.21

C. Precipitation:

1. Year of sampling: 129.4 cm.
2. Mean annual: 99.4 cm.
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LAKE WATER QUALITY SUMMARY

Oologah Reservoir was sampled four times during the open-
water seasbn of 1974 by means of a pontoon-equipped Huey heli-
copter. Each time, samples for physical and chemical parameters
were collected from ten stations on the lake* and from one or
more depths at each station (see map, page v)-. During each
visit, depth-integrated samples were collected from each station
for chlorophyll a analysis and phytoplankton identification and
enumeration. During the first and last visits, 18.9-Titer depth-
integrated samples were composited for algal assays. Maximum

depths (expressed in meters) sampled are listed below:

Station Number Maximum Depth
01 21.6
02 12.2
03 9.1
04 9.1
05 1.5
06 6.7
07 10.7
08 12.2
09 9.4
10 2.4

The results obtained are presented in full in Appendix C and
are summarized in III-A for waters at the surface and at the maxi-
mum depth for each site. Results of the phytoplankton counts and
chlorophyll a determinations are included in III-B. Results of
the 1imiting nutrient study are presented in III-C.

*At the June sampling, Station 07 replaced Station 06, 08 replaced
03, 09 replaced 04, and 10 replaced 05.



O0LOGAr LAarE
STONET CODE 4f]2

PARAME TE & N®
TEMEERATURE (DES CENT)
0,=1.,5 M DEPTH 12
MAX DEPTHuw® 6
DISSOLVED 0kYSEN (MG/L)
De=1e5 M DEPTH [
MAA DEPTHES® ()
CONDUCTIVITY (UMHORN)
Oe=1.5 M DEPTH 12
MAX pcFThee [
PH (STANDARD UNITS)
De=1.5 v DEPTH 12
MAX DEPTH®® 6
TOTAL ALKALINITY (MG/L)
Oe=1,5 M DEPTH 12
MAX DEPTHu® [
TOTAL P (MG/L)
Da=1,5 M DEPTH 12
MAX DEPTAH=® 6
DISSOLVED U=THO P (MG/L)
0,=-1.5 » DEPTH 12
MAX DEPTHe® [
NOC+NU3 (AG/L)
Oe=lad M DEFTH 12
MAX DEPTH2® 6
AMMONTA (MG/L)
0e=1.5 ™M DEOTH 12
MAX DERTHwe® 6
KJELL AL N (MG/L)
O0e=1,5 M DERPTH 172
MAX [EPTHae [}
SECCHI UISC (METERS)

)

( &7 2774
Seee = &
RANGE MED]I AN

llos’ 1440 llc7
9.5« 1440 l11.6
8.8- 09,6 9.4
8e4=- 9.8 9,2
10.,=- S14, 112.
157.~ 308, 202.
Tea= T.7 T.5
73~ 745 Tet
67.~ 95, 81,
65,~- 94, 79,
0+055-0.119 0,099
0000“'0.[19 0.091
0.015-0.061 04,051
0.0i9~0,053 0.060
0,460=04550 0,500
D.960=0.550 0,490
0.060-0.160 0.150
3.070-04170 0Q.l40
J.400=~0.,900 0.750
06500-~0.800 0V.700
0.2~ Q.3 0,2

& N = NO. OF S8MPLES

MAX
VERTR
RANGE

PHYSICAL AND CrEMICAL CHARACTERISTICS

(METERS)

0.0~

000'
l1e5=

0,0~

w U

NG

( &/13774
yoes = &

RANGE MED]L AN
2149~ 24,1 23,0
21.7- 23.1 2206
S5.6= 7.2 7.2
5.3- 6.8 5.5
219,= 381, 342,
222.' “170 316.
6.6- 801 7.7
6.9- 8-0 7.“
8“.' 1340 117.
T9.= 164, l16.
0.0“8-00196 0.067
Ue059=U4219 0.117
0.,030=0.048 0,039
0,031-0,057 0,035
Ve630~-0.830 0,710
0.660=-0,790 0,715
0,030-0,130 0,040
0.030-0,140 0.080
Ve200«0.700 0,500
0,200-0.600 0,400
Oel= 0.7 Ue3

@2 MAXIMUM DErTH SAMPLED AT EACH SITE

*0n S =

NO.

OF SITES SAMPLED ON THIS DATE

MAX

DEPTH
RANGE
(METE

RS}

t 8/29/74
Jee0 = §

RANGE MEDIAN
25.0= 26'9 25.0
24,7- 25,5 25,1
He2= 6.6 6.0
Deb= 6,2 4.6
309.= 356, 3320
335.- 377, 341,
Te7=~ B0 7.9
Teb= 7.9 Te?
llbe= 132, 122.
120,~ 132. 124,
0.036‘0.185 0.056
Ue046-0,110 0,060
0.006=0,030 0,01«
0.,013~0,031 0,017
00210‘0.390 0.280
0el70-0,460 0330
0.030-0,140 0,060
0-030‘0.100 0.055
Ue400=-14,200 0600
0.200~0.600 0,400
0e3= 0,9 0eb

MA X

DEPTH
RANGE
(METE

0.0~
2.6-

0e0~
2a6-

0.0-
.2.4'

0.0~
2-6‘

RS)

0.0
18.3

(U]
18.3

0.0
18,3

0.0
18.3



COLUGAH LAKE

STOGSET CODE 712 PHYSICAL AND CrEMICAL CHARACTERISTICS
( 10/21/74 )
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B. Biological Characteristics:

1.

Phytoplankton -

Sampling Dominant

Date Genera

04/02/74 Chroomonas
Chryptomonas
Melosira

Dactylococcopsis

GHWwnN -

Skeletonema
Other genera
Total

06/13/74 Melosira

Nitzschia
Scenedesmus

W N -

Other genera
Total

08/28,29/74 Melosira

Cryptomonas
Stephanodiscus
Chroomonas .
Skeletonema

G HWN —

Other genera
Total

10/21/74 Chroomonas

Cyclotella

Cryptomonas
Melosira

Skeletonema

QLW —

Other genera

Total

Algal
Units

per ml

494
380
228
76
76

39

1,293
86
29

201

567
177
142
71
71

142

1,170

3,783
408
190
163
163

327

5,034



2. Chlorophyll a -

Sampling Station Chlorophyll a Sampling Station Chlorophyll a
Date Number (ug/1) Date Number (ug/1)
04/02/74 01 1.7 08/29/74 01 1.4
02 1.6 02 4.1
03 2.0 03 ---
04 1.2 04 ---
05 4.5 05 -—--
06 15.1 06 ---
07 -—- 07 10.5
08 - 08 7.2
09 -—-- 09 _ 7.4
10 R 10 8.0
06/13/74 01 0.3 10/21/74 01 3.0
02 1.5 02 8.8
03 --- 03 ---
04 --- 04 ---
05 --- 05 -—-
06 - 06 _—
07 0.5 07 13.8
08 0.4 08 6.8
09 0.4 09 7.1
10 0.5 10 15.5

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

Ortho P Inorganic N Maximum Yield
Spike(mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)

a. 04/04/74 - Stations 01-03

Control 0.035 0.610 13.4
g0.05 P 0.085 0.610 18.4
0.05P +1.0N 0.085 1.610 32.9
1.00 N 0.035 1.610 11.1
Stations 04-06

Control 0.015 0.549 6.0
0.05 P 0.065 0.549 14.7
0.05P+1.0N 0.065 1.549 24.0
1.00 N 0.015 1.549 7.5
b. 10/21/74 - Stations 01,02,07

Control 0.025 0.439 1.8
0.05 P 0.075 0.439 12.8
0.05 P +1.0N 0.075 1.439 20.3
1.00 N 0.025 1.439 1.4



rJ
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Discussion -

The control yields of the assay alga, Selenastrum caprif
cornutum, indicate that the potentia1 primary productivity in
Oologah Reservoir was high at the times assay samples were
collected (04/02/74, 10/21/74). Highly turbid lake conditions
severely restricted light penetration and are the likely reason
that chlorophyll a values noted (page 10) did not reflect the
high yield potential noted under assay conditions where light
limitation is not a factor. There was a significant increase
in yield over that of the control when orthophosphorus was

added but a lack of yield response when nitrogen alone was

" added. The maximum increase in yield over that of the control

was achieved with the simultaneous addition of both nutrients.
Based on these results, phosphorus limitation is indicated.

The mean inorganic nitrogen to orthophosphorus ratios (N/P)
in the lake data were 14/1 or greater on all sampling occasions,
further suggesting primary limitation by phosphorus (a mean
N/P ratio of 14/1 or greater generally indicates phosphorus

Timitation).
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NUTRIENT LOADINGS
(See Appendix D for data)

For the determination of nutrient loadings, the Oklahoma
National Guard collected monthly near-surface grab samples from
each of the tributary sites indicated on the map (page v). Sam-
pling was begun in November 1974, and was completed in September
1975.

Through an interagency agreement, stream flow estimates for
the year of sampling and a "normalized" or average year were pro-
vided by the Oklahoma District Office of the USGS for the tribu-
tary sites nearest the lake.

In this report, nutrient loads for sampled tributaries were
determined by using a modification of a USGS computer program for
calculating stream loadings. Nutrient loads indicated for tribu-
taries are those measured minus known point source loads, if any.

Nutrient loadings for unsampled "minor tributaries and imme-
diate drainage" ("ZZ" of USGS) were estimated by using the mean
annual nutrient loads, in kg/kmz/yr, in Wolf Creek at Station C-1,
and multiplying the means by the ZZ area in km2.

The operators of the Delaware and Nowata wastewater treat-
ment plants provided monthly effluent samples and corresponding

flow data.
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taste Sources:

1. Known municipal -
Pop.* Mean Flow Receiving
Name Served  Treatment* (m3/d x 103) Water
Delaware 510 Stabilization 0.108 Verdigris
pond River
Nowata 3,500 Trickiing 1.813 Western Branch/
filter Verdigris
River
2. Known industrial -
Megn Flow** Receiving
Name Product  Treatment** (m3/d x 103)  Water**
Peabody Coal None 0.189 Madden Creek
Coal #1 _
Peabody Coal Settling 0.189 Spencer Creek
Coal #2 basin

*Treatment plant questionnaires.
**Oklahoma Department of Pollution Control, 1976.
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
% of
Source kg P/yr total
a. Tributaries (nonpoint load) -
A-2 Verdigris River 388,860 94 .5
C-1 Wolf Creek 1,810 0.4
b. Minor tributaries and immediate
drainage (nonpoint load) - 10,360 2.5
C. Known municipal STP's -
Delaware 75 <0.1
Nowata 8,255 2.0
d. Septic tanks* - 15 <0.1
e. Known industrial -
Peabody Coal #] Unknown ---
Peabody Coal #2 Unknown -—-
f. Direct precipitation** - 2,085 0.5
Totals 411,460 100.0
2. QOutput - A-1 Verdigris River 159,885
3. Net annual P accumulation - 251,575

*Estimate based on 35 lakeshore residences and 4 parks.
**Estimated (see NES Working Paper No. 175).
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Annual Total Nitrogen Loading - Average Year:

1. Inputs -
% of
Source kg N/yr total
a. Tributaries (nonpoint load) -
A-2 Verdigris River 3,791,695 89.5
C-1 Wolf Creek 46,190 1.1
b. Minor tributaries and immediate
drainage (nonpoint load) - 251,210 5.9
c. Known municipal STP's -
Delaware 315 <0.1
Nowata 19,580 0.5
d. Septic tanks* - 515 <0.1
e. Known industrial-
Peabody Coal #1 Unknown ---
Peabody Coal #2 Unknown -
f. Direct precipitation** - 128,710 3.0
Totals 4,238,215 100.0
2. Output - A-1 Verdigris River 3,743,220
3. Net annual N accumulation - 494,995

*Estimate based on 35 lakeshore residences and 4 parks.
**Estimated (see NES Working Paper No. 175).
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Mean Annual Nonpoint Nutrient Export by Subdrainage Area:

Tributary kg P/km2/yr kg N/km2/yr
Verdigris River 41 396
Wolf Creek 8 194

Mean Nutrient Concentrations in Ungaged Streams:

Mean Total P  Mean Total N

Tributary (mg/1) (mg/1)
B-1 Panther Creek 0.056 1.328
D-2 Brush Creek 0.044 1.296
E-1 Big Creek 0.083 1.416
F-1 East Fork Big Creek 0.040 1.303
G-1 Morman Creek 0.048 1.396
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Yearly Loadings:

In the following table, the existing phosbhorus annual loading
is compared to the relationship proposed by Vollenweider (1975),
Essentially, his "eutrophic" loading is that at which the receiving
waters would become eutrobhic or remain eutrophic; his "oligotrophic"
loading is that which would result in the receiving water remaining
oligotrophic or becoming oligotrophic if morphometry permitted. A
"mesotrophic" loading would be considered one between "eutrophic" or
"oligotrophic".

Note that Vollenweider's model may not be appiicable to water
'bodies with very short retention times or in which light penetration
is severely restricted from high concentrations of suspended solids

in the surface waters.

Total Yearly
Phosphorug Loading

(g/me/yr)
Estimated Toading for Oologah Reservoir ' 3.45
Vollenweider's "eutrophic” loading | 0.83

Vollenweider's “o]igotrophic" loading | 0.42
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VI. APPENDICES

APPENDIX A
CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilomelers x 0.6214 = miles

Heters x 3.281 = feet

Cubic mcters x 8.107 x ]0'4 = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.215 = cubic feet/sec
Contimeters x 0.3937 = inches

Kilograms x 2.205 = pounds

Filograms/square kilomoter x 5,711 = 1bs/square mile



APPENDIX B
TRIBUTARY FLOW DATA



LAKE CODE 412

TOTAL Uw=AlWAGE

Suk=D~AINAGE
TRIBUTARY  ARFA(SY KM)

4012Al 11237.7
«0l12a2 95R5,.6
“pledl 2360
wled? laladl

TRIBUTARY FLOW INFORMATIUN
NOLOGAR LAKE

ArREA OF LAAE(SH xM)

JAN Fes3

3le4d 36,53
27447 30.87
0,62 De51
3.648 5.32

TOTAL ORAINAGE AREA OF LAKE
SUM UF SUB-DRAINAGE AREAS

1123747

MaAR ArR
73,52 143,30

1.27 2.24

Te:8 13.31

MEAN MONTHLY FLUWNS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH

4012A1 11
12

401242

Ld o
S OENTUEFWN—=N=ODO DN UF W~

YEAR

74
Ta
75
75
75
75
75
75
75
75
75
75
74
T4
75
75
75
75
75
75
75
75
%
75

MEAN FLOW

421,071
21,811
184,060
212.376
214,075
209,545
42,475
275,245
78,154
1.5¢1
3.964
1,982
444,574
99.1¢9
92,879
137.62°
175,281
97,693
70,226
237.862
12,799
18,576
4,078
1.557

DAY

2
15
19
16
16
19

29
28
29

2
14
18
15
16
20

i3

FLOW

59.749
2064713
166,786
183.4693
1714034
1634955

2.067
0595
0.0

603,149
161.6R9
“503?7
215774
168,485
414059

5R,.,333

My

144,98
117.51
“aly
24e92

11237.7
1123747

DAY

FUR UKLAHMOMA

NURMAL [ZED FLOWS (CM3)
JUN JUL ALG

147.25 111.57 20.67
111.57 107.32 19454

2e07 1405 0.48
12446 6.23 2.33
SUMMARY

v3s25/777

Str ocT
52.10 55.22
47.156 49,84
Vesd 0.96
5.338 5.66

TOTAL FLOw IN
TOTAL FLOW OUT

FLOW DAY

FLOW

859,41
865.65

NOV

28.03
23,50
0e76
4453

DEC

2l.24
17.5“
0.59
3.40

MEAN

72,21
n2e50
1.33
7491



TRISUTARY FLOW INFO~MATION FUNR O<LAHMOMA v
LAKE COODE 4912 JOLUGAR LAKE

MEAN MONTHLY FLOWS AND DAILY FLOWS (CMS;

TRIBUTARY MONTH YEAR MEAN FLOWwW DAY FLOW  QAY FLOW Day FLOW
4012C! 11 76 9,911 Z loosl2
12 Ta 1.659 ls 14952
1 75 1.699 17 04850
2 7S 4,243 15 1.616
3 75 3.631 16 14133
[ 75 1,416 26 1.699
5 75 1.133
6 75 4,248 13 1.566
7 75 0.283
R 75 Q.342
9 75 0,085
10 75 0.028
4(124¢ 11 74 70.792
12 T4 16,141
1 75 15,008
2 75 33.98¢
3 75 28.317
4 75 15.857
= 75 11.327
6 75 36.812
7 75 . 1.982
a 75 2.832
Q 75 0,566
10 75 (.2R3



APPENDIX C
PHYSICAL AND CHEMICAL DATA



STORET RPETRIEVAL OATE 77/03/24
401201
36 25 23.0 £95 40 41,0 3
COLUGAH LARE
40131 ORL AHUOMA

120391
7TYPA/AMENT /L AKE LIEPALES Vs001002
0u7S FEET DEPTA CLASS 00
i 30010 20300 enoTi ~ 0009a us00 60«io0 00610 00625 00630 00671
OATE  TI4E DEPTH  waATER DG TRANSP  CNUUCTVY e T aLx NH3I=N TOT KJEL NOZsSNU3  PHOS-UIS
FROM oF TEMP SECCHI  FIELD CACG3 ToTaL N N-TOTAL ORTHO
70 DAY FEET CENT MG/L INCHES  MICRUMHO Su MG/L MG/L MG/L MG /L MG/L P
T4/04/02 10 30 0000 iies 8 49 7.5¢C 79 0,130 0+600 U.550 g.052
10 30 0095 1136 9,6 42 7s6y 78 0.160 0:400 0.550 0.057
15 36 o0i5 1145 9:2 119 7440 78 0:169 U.500 0:550 0.058
10 306 0030 ils0 9:7 185 7.4 77 0.160 0.500 Ga540 0.058
- 16 30 6050 1ied 92 i3s 7440 76 04150 0.400 U550 0.058
16 30 0670 1140 952 _ 2i2 7:30 1] Vel 0.500 0,540 0053
T4/96/13 12 45 0000 Zuot 26 381 75l 134 04050 05500 0:630 0.039
12 45 0405 23s2 742 373 7s70 131 0,030 0,200 04659 0.035
i2 48 0015 2351 - 7.0 374 7490 137 0.030 0.200 - 0.640 04035
12 45 0030 2341 - 7.4 37e 7580 is6 0,040 0+200 0.680 04034
12 45 0060 2360 7.0 374 7460 132 0,040 6:200 D680 04033
12 45 6071 23:48 6.8 , 378 7466 134 0:030 0.200 0.660 0.034
74/08/729 09 20 00660 25:9 542 22 309 7:98 122 0.030 0:500 04380
09 20 0015 2549 5.2 ale Tady 122 0.020K 04400 0:400 0.022
b9 506 0635 251 542 313 7490 123 0.020% 0.300 U:620 0:026
49 20 0050 256 3.2 . 375 7.8¢ iz21 0+020K 04300 0:460 0.019
09 26 0060 25:6 2.2 } 377 Tito 122 0,030 0.460 0:460 6.023
74/10/21 09 25 0000 17.8 8:2 25 302 7,78 i13 0030 0.800 0.500 04022
09 25 0005 17:8 8.2 299 7490 iie 0.,020K 0,400 0,440 0.025
09 25 0015 i7:8 8.2 300 7:92 109 0.020K 04300 0,430 gs021
49 25 6030 17:8 Bel 300 7.94 109 0.020K 0:500 04430 0.018
09 25 0045 17.4 8.2 3ol 7.93 109 04020K 04300 0.430 0016
09 25 0065 7.8 842 302 T.74 i1 0:020K 04300 0eu30 04015

K VALUE KMUWN Ty 8%
LESS THaN INDICATED



STORET RETRIEVAL DATE 77/03/24
401201
36 25 23.0 €95 40 -1.0 3
OOLJGAH LAn:
sU13l UL A~UMA
1C0391

/TYSA/ZAMBNT /AR 11Er4LES 0augloge
GOz FEET  wk~Tm  CLADS Uy

Lhees 32217 G031
DATE TIVE DEPTH PA08=-TIT CrLRPRYL INTST LT
FROM OF A ReEMYyING
T0 JAY  FEET MG/L P JG/L PERCENT
74/64/02 10 230 0000 o669 1.7
10 30 0005 Ce09Y

Le 30 0015 L.099
10 30 0030 0097

10 30 0050 £.,094
10 30 06790 Jel00C
Ta/06/713 12 45 5000 Ue043 Za3
12 45 0005 G050
12 45 00ve N
12 45 091> 0,052
12 45 0030 Jo053
12 45 0050 U054
12 45 0071 Ge05SY
74708729 09 20 0000 G.057 l.4

09 20 0015 Celuy
09 20 G035 N.060

89 20 6350 Jeub7
09 20 0060 Ge098
T4/10/21 09 25 0000 3.051 3.2
09 25 0004 Sed
09 25 0005 G.037
09 25 00093 1.0
08 25 €015 vwe037
09 25 (030 Ced3a
09 25 0045 2.0348

U9 25 0065 N.034



STOIET WETRIF /AL VATE 77/03/24
’ 4pl202
36 27 9040 095 37 2440 3
UOLUGAH LAKE
40131 URL AHUMA

100391
/TRA/ASoNT /7 axE ) 11EPALLES Va00l0ye
cOua FEET DJEPTH  CLASS 90
vidlv 003%9 Geo77 00054 00400 0041¢ 0Ll 006025 00030 00671
OATE TIVE TERPT=  aalEP 0o RN T CivouCivr =H T ALK N 3= TOT RUEL  NU2aNOJ PrOS=0IS
FrRO: 0F Tewmp S5eCCrl FLeELD CACO3 TOvVaL b N-TOTAL ORTHO
Tu Day FEET CenNT MG/L INCrES MICROMHG L1V Mo/l Mo/L MG/L MO/ MG/L P
Ta/var/02 19 20 0000 11.% 8 76 Ted0 78 Je150 04500 04550 0,055
19 20 00d5 Ileo 9.2 78 74506 79 04150 0.400 04550 04053
e 2¢ 001> 11.5 9.8 165 7450 79 04130 04400 0+540 0052
10 20 0030 11.5 G4 173 7.50 81 0.150 0.400 0.570 0.051
10 20 09040 1leu F.8 : 191 Teay 79 0.140 0.500 U.550 0.046
Ta/36/13 13 20 v000 2ig) 19 379 To7¢C 131 0,040 0.300 D670 0.03¢
13 20 0005 23.9 142 377 8+00 131 0.040 0.200 0e670 0.030
13 20 0215 23.6 Tet 375 8400 149 04040 0.200 0,680 0.031
13 20 0030 2341 6.6 375 Te33. 137. 04040 0+200 0.660 U.031
13 20 00490 22.8 S.6 417 T8¢ 164 0050 0.200 04700 0.031
74758728 15 13 ¢v0932 2541 6.2 36 324 770 120 0.060 0.400 04390 0:014
15 10 G015 25.9 6.0 326 7:7¢ 117 0e040 0.200 0.3680 0s010
15 10 0023 2547 640 329 Te65 118 0,090 04300 0.400 0.010
15 10 0023 25:3 4,2 340 7.60 120 0.050 04200 0,430 0.018
747106721 10 20 0000 17.8 9.9 29 392 8.01 113 0.020K 0:600 0.37¢ 0.009
io 20 000s 17.8 B.6 30t 8406 112 0.020 04400 0360 0.009
19 20 vols 17.8 9.0 392 B8sl7 111 Ve 020K 64200 0,360 0.009
19 20 9031 17.8 9,0 316 7+96 110 0.020K 0,200 04380 0,009

K VALUE RwQwiy 19 938
LESS Tean IRpICATED



STI=ET

~ETRTEN AL

AT

ARG VR LI IR AN

Ta/4u/02

Ta/20/711%

T4/08/28

74710721

JUARAS
TIME CE»T= —~0%-T07
OF
LAY FEZT MG/l
10 20 €0CO 293
1IN 23 5005 e (tay
10 20 92612 1.9l
10 20 0030 2,090
1o 29 ©C40 Cet 32
13 20 0000 VedB2
13 720 €021 )
13 20 00035 2,053
13 20 G935
13 20 0015 2,055
13 20 C030 1.055
13 20 00490 J.0632
15 10 0050 e043
1S 10 015 3039
16 10 o023 veld%d
15 10 €929 3.052
16 29 ¢030 CeQul
1o 20 200% 4.037
10 20 0015 C,060
10 20 0031 Ce04?

T1/037 24

«d1202
35 27 00.0 065 37 24,0 3
LIl Juad Lant
“3131 IRL A
160331

Geu(lo02

DI CLADY Y

Sleu



STOSET SeT2lE .o wATE 77723704

JAREE VA R AT

TATE
FROM
TGO

Ta/gur02

DATE
FROM
10

7706702

TIveg
0OF

vay

JEST-
FEET

15 006
15 2075
18 00615

15 0039

[UNIN
w2 TER
Fe w
CENT
Pl
ilﬂj

1.5
9.5

26665

TIME DERTH PHOS-TOT

OF
UAY

11
it
11
11

FEEY

IS 0000
15 3325
15 4015
18 CC30

MG/L P

velll
eil3
velCo
9,090

MG/L

p Sl QNS
s o o
£ e

32217
CHLRPHYL
A
JG/L

2.0

oNg77
TeoinsP
sEC(r]
INCRES

Ce031
INCOT LT
REMMING
PERCENT

Gu
C ‘L:"\'C
Fleey
4 C2OMHO

Sla
155
123
172

491263
36 32 59.0 095 37 35.0 3
VULUGAR LARE

«0131] URL A-1UMA
100391
LIEFALES C«+001602
Ouas FEET  JE-Tm  LLASS G¢
00400 00ul0 0Usl0 0u62s 006030
o J acn NPy =0y TUT RJEL  U2biw3
CACu3 TOT AL M N~TUTAL
Su MG/ Mozl Me/L MG/L
750 70 0.160 0.800 0490
7450 67 Us 160 G.800 Qes90
Te45 68 04160 0.800 0.500
T.30C 65 0.170 0.800 0,460

00671
PHO0S=0U1S
URT+0
MG/L »

0.051
0.053
0,052
0.007



STOHET =ET21Ry 8L

JTA287 AMANT /L ons

R
Frl
TG

-
I

imn

Ta/04/702

DATE
FrOM
T

T4/04/02

14 no 20C
i+ 9 00u>
e D0 001>
16 00 0039

TIME DEPTH
OF
UAY  FEET

14 20 3900
14 00 0005
le 63 0015
la 05 0930

P

VI H6S
PHOS-TOT

MG/L P

Le0Y9
Yel92
404G
RN IR

T7/23, 24

e
EPR
0,4

32a17
CHLRPHYL
A
uG/L

1.2

B

tng3l
INCOT LT
REM O ING
PERCENT

+3120%

36 33 53.C 0+5 33 w3.0 3
UILQTAR LARE

wujol BLY P

liev alES J«00 1

Ju e FRIT NE= T~ Sl

SN EANEC 0G-10 0GhI1U

- T oaLre B y=14

cacyl TOTaL

Su MG/L MGL/L
Ten" a3 0,150
Teoh -3 Jeluy
Teo8 80 UelbU
Tes) 79 Jela0

160371
0352
A}

00m25
15T RUEL

N

MO/L

0.900
Ue700
Ve700
0.700

00~30
NU2s'WWI3
N=TuTaL

MG/

0.480
Uewnl
(U]
G.a70

Qubl
rrQS-uls
URT Ay
MH/L P



W
P
(&)
a
m

/TYPA/AMRNT /L a-F

OATE
FRIM
Tu

74704702

DATE
FROM
10

Tu/t4u/02

TI*E DEPT~
0OFf
var  FEET
14 30 0000
14 30 0005

¢9010
aATER
TEuD

CoNT

l“.o
1440

00665

TIME DEPTH PHOS-TOT

OF
JAY FEET
14 30 0000

14 30 0905

MG/L P

Gell®
3.1l

T RETRIEVAL LATE 77/03/72&

00300
0o

4G/

B4

32217
CHLRPHYL
A

uGsL

4,5

0c077 0nd9e
TR UNSP CNNUCTVY
SeClri FLELD
INCHES MICRUMHO
8 11&
157
Q0u3l
INCDT LT
REMNING
PERCENT

«31205
36 39 0060 055 3% U000 4
Q0LOGAR LARE '

«0103 ORL ArOMA
160391
11E-ALES §4001CC2
00}y FEET QE®T=  CLASS 00
00«00 00410 00610 00625
PH T ALK NH3=N TOT KJEL
CACOQ3 ToTau N
SU MG/L MG/ MG/L
Te5¢ 3% 0.160 U.800
Te ) 4 0.120 0.700

0063¢C
NU2anl3
N-TUTAL

MG/L

0500
0460

00671
PrOS=ulS
ORT =y
MOL/L P

04047
0.043



STORET RETRIEvAL

/TYPA/AMBNT /L AKE

DATE
FROUM
o

T4/04/02

DATE
FROM
10

Ta/04/02

TIvE DEPTH
uF
uaY  FEET

1S ¢0 0000
1S 60 0005
1S 20 0015
15 00 0022

TIME DEPTH
OF
0ay FEET

15 20 0000
15 00 0005
15 00 0015
15 90 0022

NATE 77703728

30010
SATER

TE b

CENT

13.5
13.¢6
13.0

13.5

00665
PHOS=-TOY

MG/L P

L4055
3.065
2,059
0.00¢4

2030¢
DU

MG/L

O ~N O
e e o
[AVIRAVIN <)

32217
CrLRPHYL
A
UG/L

‘5.1

01077
TransP
SECCHI
[HCHES

12

09031
INCOT LY
REMNING
PERCENT

00034
CNDUCTVY
FlELD
MICRUMAY

138
235
288
308

«01206

36 31 19.0 095 33 33.0 3

COLJGAR Lang’

0131 UKL A=QMA
160391
11E7ALES 04001002
0326 FEET OEPTH  CLASS 0y
00400 00410 00510 20625
PH T ALK NH3=N TOT XJEL
CACO3 TOTAL N
SU MG/L MG/L MG/L
7.70 a5 0,030 0,900
7.7¢ 85 0.060 0.800
7.6) 35 0,070 0.800
7455 33 0,070 0.800

00630
NO2awU3
N=-TQOTAL

MG/L

0.510
0.500
0500
0.510

00671
PA0S=Ul>
UrRTRU
MG/L #

0.ul6
0.015
J.018
0.019



STORET RETRIEvar CATE 77/03/28
401207
36 30 S2.0 095 34 25.6 3
OOLCGar LAKE

45131 OnLArOMA
100341
/IYPA/AUBNT /L AKE ) 11e~alES t+001002
€073= FEET O0E2T= CLASS G0
90010 003¢C0 97077 0004 00400 00410 00610 00025 00630 00671
OATE TIME DEPT=  #ATER [o]] T 4NSP CNDUCTVY PH T ALK NH3~N TOT KJEL NQ2anuU3 PrOS-019
FROM OF TEMP StCCHI FLELY CACO3 TOT AL N N=TOTaL ORTAU
TO vaYy FEET Cend MG/L 1hCAe S MICROMHO Su MO/ L Mo/l MO/L MG/ MG/L ”
74/v6/13 13 S0 0000 237 13 44 Bell 121 0a040 0500 Ce76U 0.036
13 59 0005 23.6 7.2 342 Bel2 117 0,040 0.300 0e730 G.036
13 80 0015 233 7.0 340 8.00 114 0,030 0.300 0.760 0.036
13 S0 0032 23.1 6,8 362 8400 159 0,050 0.300 0.780 0.035
T4/18/728 14 15 0000 2648 6ole 36 330 8.00 118 - 0140 0.700 0.290 0.006
14 15 0015 2645 6.4 az9 8.18 116 0.070 0.500 0.280 0,010
14 19 0020 26eu 7.0 3z8 8a10 117 106U 0.500 Ued6U 0,008
la i85 0025 26,2 5.8 329 8a10 117 0.090 0.600 04280
1 IS 6030 2.0 8.00 120 0,060 0.200 04260 0e012
14 15 0035 25.5 [ 338 7«71 128 0,100 0.500 04360 0,031
Ta/lus721 10 =5 0000 17.9 9,90 26 295 8e17 106 0.020K 0.400 . 04400 0,009
10 S5 0005 17.8 9.4 294 Bel0 104 V020K 0300 U400 0.010
10 85 0015 17.5 9.4 295 8.08 1¢2 0 020K 0300 0.4910 0.009
10 85 0030 17.2 4.8 431 7429 100 0.070 Ue400 0300 0.0048
K oVeLul anddy 70 3%

LESS T=ah INOIC<TEU



STGRET RETRIEVAL UATE 77/03/76

/TYPA/AMSNT /I AKL

DATE
FRO™
1)

74796713

74/08/28

14710721

Ju66S
TIME DEPTH PH0S-TOT
OF
vay  FEcT MG/L P

13 56 0000 ).037
13 50 0005 0045
13 50 0015 2.087

13 50 ¢0es
13 50 0032 Velonl
14 15 0000 J.054

14 15 0015 ve037
14 15 0020 0,040

l4 15 no02S Ne043
ls 15 0030 d.047
14 15 0035 S.110
10 55 0000 Je039
10 55 0005 G4054
1c 55 0009

10 55 0¢C15 te069
10 55 0030 0.0061

32217
CHLRFHYL
A
Jos/L

20031
INCOT LT
REMNING
PERCENT

-
- L ]
oo

401297 .
36 30 5240 095 3« 25.0 3

UOLOGAN LARE

a3l DXL ARUMA
JY1ERALES
0020 FEET Je* 7=

109391

V4231002
CLAaSS ud



STORET RETRIEval UuATF 77/¢3/28
“dlaog
36 32 310 055 37 2440 3
QOLUGAR LAKE
40131 DKL AMOMA

1060391
/TYRPA/AABNT /L ARE ) 11E”ALES 04001002
004a FEET QEPTH  CLASS Gu

00010 50300 GIoT7 00094 00400 00410 00610 00625 00630 00671
DATE TI“E DEPTH wATER [a]d] TRaNSP CanuCTvy P T ALK NH3=N TOY KJEL NO2&ANO3 PHOS=CIS5

FROM OF TEMP SECCHI FIELU CACO3 TOTAL N N-TOTAL ORTHO
TO DAY FEET CENT MG/L INCHES M1CROMAQ SU MG/L MG/L MG/ MG/L MG/L P
74/36/13 16 10 0000 2341 10 308 6e6C 112 0.040 0.600 0.710 Velbu
14 10 0005 2246 6ot 304 6480 107 ¢.090 04400 0.790 0.042
14 10 0015 22.4 6.l 297 689 104 0.100 0400 04800 04063
14 10 0025 2241 5.8 265 6.890 95~ 0140 0.500 0.810 0e0a2
14 10 0040 2241 S.4 270 6.90 98 0.120 0.500 04790 0,036
Ta/08/28 12 1S 0000 2540 6,0 15 334 Te90 121 14060 0.500 0.220 0,007
12 15 9015 2540 5.8 334 Te13 120 0,060 0.500 04240 0.011
12 15 j021 2540 5.0 335 Te75 123 0,060 0,400 0.280 0,013
Ta/106/721 11 35 9000 17.2 8,6 27 285 791 104 0,020 0300 0,480 0.020
11 35 0005 17.3 9.0 . © 285 7493 107 0.020 0400 0,500 0.024
11 35 Q015 172 8.8 2RS Be 00 1056 0.020 0.300 0.500 0.016
11 35 06020 17.2 9.0 284 7494 126 0.020K 0.300 Qe500 04016

Koo ALUE mavidea To 3%
LSS TraN {(SNOICATED



STORET RETRIFvAL DATE 77/03/28
401205
35 32 31.0 095 37 24.0 3
OOLOGAH LAKE
«3131 ORLAnUMA

100391
/TT2Aa/AMINT /L AKE . . 11EPALES 640601002
JJ6e FEET 0EPTm  CLASS ¢0
0ub65 32217 00031

UATE TIME DEPTH 2nOS=-TOT CALRPAYL INCOT LT

RO OF [y REMEING

TU UAY FEET MG/L P uG/L PERCENT
Ta/C6/13 14 10 0000 J.113 Dot

14 10 0005 ¢.122
14 1¢ 0015 0.127
16 10 0025 U.156
14 10 0040 0.151
74708728 12 1S 0000 0.038 7.2
12 15 0015 Le045
12 15 0021 V.040
Ta/10/21 11 35S 0000 0,066 6.8
11 35 0005 ve052
11 35 0015 0,046
11 35 0020 N.0aE



STORET ~ETRIFVAL DATE 77/83/28
%01209
36 33 4840 095 35 35.0 3
OQLJGAR LAKE
«0131 OKLA~OMA

100391
/TYPA/AMONT /L aKE 11EPALES 04001002
6035 FEET DQEPTH  CLASS 00

60010 00390 Geo77 00064 00400 00410 €0610 - 00525 00630 00671
DATE TIME DERTH wATER Do TRPaNSP  CWDUCTvY PH T ALK Nr3=N TOT KJUEL NO2aNO3 PROS=-UIS

FRUM oF TEMP SECCHT FIetD CACO3 TOraL N N=TUTAL ORTHO
T0 Lay FEET CENT MG/L INCHES MICRUMHO 5y MG/L MG/L MG/L MO/L MG/L P
T4/7G6/13 14 45 0000 23,4 9 260 7.32 107 0.120 0.500 0,830 0.039
l4 45 0005 21.9 5.6 226 739 84 0.070 0.500 0,710 0,036
l4 45 0015 213 5.4 229 Te273 81 Uel100 0,400 04670 04040
le 45 0031 2l.7 5.3 ' 224 7.20 79 00110 0.500 0.730 0.041
74/08/2% 11 45 00060 25.0 660 14 340 7.80 128 0.060 0.700 0.270 0.023
11 45 9015 25.0 5.8 341 7.80 126 0.060 0.500 G.280 0.015
11 45 goaes 25,0 Se4 342 7475 125 0.050 0.400 0.300 0.015
Tazlu/2) 14 10 0000 17.4 8.6 25 296 B.05 107 0.030 0.600 0,490 0.023
l« 10 0005 7.2 8,6 290 T.92 107 0.020 04400 0.500 0.021
14 10 0015 17.1 8,6 291 B.02 107 0.020 0.400 0.500 0,019
la 10 0024 17,1 Be6 291 7.93 106 0.020 0.400 0.500 0.020



STORET RETRIEVAL OATE 77/03/2&
01209
36 33 48,0 095 3% 36,0 3
Q0LJGAH LARFE
4¢131 OKL AHUMA

100391
JTYZA/AMINT/UAKE . 11E°ALES 04001302
0023S FEET DEPT~ CLASS 00
C0665 32217 01931
DATE TIME DEPTH PHOS=-TOT ChLRPHYL INCOT LT
F200 OF a REMNING
Tu UAY  FEET MG/L P yG/sL PERCENT
T4/66/13 14 45 0090 l.127 Cos
la 45 €001 1.0

14 45 0005 felbl
l4 45 0015 0.178
l4 45 0031 G.193
Ta/s08/728 11 4S5 0000 0.056 Tt
11 45 0015 ¢.040
il 45 0025 d.062

T4/10/721 14 10 0000 0.060 7.1
la 19 0001 5Ce0
14 10 0004 Sel
14 19 0065 0.053
14 10 0007 10

14 10 0015 0.057
la 10 0024 G.061



STORET =RETRIEvAL DATE 77703728
«01210
36 33 3040 095 34 10.0 «
QOLD0AR LAKY
«0105 OKiLArUNA

100391
/T (BA/AMSNT /i aKE ' 1IEPALES 040031002
0012 FEET DEPTH CLASS 00
00019 00300 97077 00094 00400 00419 00610 00625 00630 00671
DATE  TIME DEPTH WATER DG TRANSP  CnUCTVY EH T ALK NA3=n  TOT KJEL NOZaNO3  PHO>-ulS
FROM  OF TEMP SECCHI  FifLy CACO3 TOTAL N N-TOTAL  ORTHO
10 DAY FEET  CENT MG/L INCHES  MICROMHG U MG/L MG/L MG/L MG/L MG/L P
74706713 15 15 0000 22.9 : 5 219 7.3¢ 87 0.130 0,700 0.660 0.048
15 15 600k 22,4 5.4 222 7.3 87 62140 0.600 0.660 0,057
74/08/28 11 15 0000 2540 5.8 12 3156 7290 132 04100 1,200 0.210 0.030
11 15 0008 24,1 642 352 7.90 132 0.090 0.600 0.170 0,016
74710721 14 40 0000 17.0 8.8 9 282 7.61 165 0,070 0.700 04500 0,036
00665 32217 ¢0031
DATE  TIME DEPTH PHOS=TOT CHLRPhYL INGDT LT
FROM  OF A REMNING
70 DAY FEET  MG/L P UG/L  PERCENT
74/06/13 15 15 0000 0,196 6.5
15 15 0008 0,219
74798728 11 15 0000  0.185 8.0

k1 15 0698 0.058
Ta/zl0s21 14 40 0000 vel29 15.5



APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



sTdee 0 =g U=IE 2L DATE 77703724
4iiz2al
36 25 20,0 0235 25 20,0 o
VErU Sy 2IvEr
«9 7es JILOLAR
U/Q0L0GAR ~gScRvulr 10042
AwyY 2x 2,4 M1 SE OF UCT N usS =TE 1#9
ZTVPa/ANMANT /ST~ AN ) l11E7aLFES Ca00L0Gw
GuulC FEZT  DE~T~  CLASH UG

e 390 20625 S-S R} (no6ll 0665
OATE TI7e DEPTA NU2ANO3 TOT mUEL FETRE A FA0S=Cls  PRUOS=TuT
From UE N=TuTaL N TUT AL LR 1RO
Ta uaY  FEET MG/ MG/L MG/ MG/L P MG/L »
Taszlirz70e 09 o0 SeU0 0,300 Le065 JeUlU 0.650
7712715 iC 20 4400 14000 04035 Ge0(55 0el3g
75/01/719 14 on o364 lea0D Gell6E o045 0;090
75/02/1% 16 09 Je0679 1,400 1,048 o032 6090
75703716 09 10 irqlebl 1.550 4408y Jed2u 0050
75/¢4/19 1S A0 Jeul) 1.30¢ 14628 24005 0,060
15/¢7/729 11 ng 570 0,450 74025 04015 0e030
75708728 15 19 C.095 14025 2e015

75739723 29 =0 Ge230 0.5G0 Ga012 1017 0.u70



STIRET e TRIE AL

/Tr=a/AYNT/CTAE A

JLTE
Faaw
To

74/11/0?
Ta/127 )
75/¢1/1¢%8
75/7¢2715
75703716
16/386/20
715/7¢6713

TIM:

oF
JAT

13
10
10
09
la
cy
12

30
00

15
an
55
19

1770372+

to&30

DERTw nitda2Nu 3
s~TOoTalL
M0/L

M, 76
teulb
Ce32
C.b40
34576
() e

Ueu9l

50625
Tul <JiL
N
4G/

1.900
24300
1200
0.300
2.100
1.350
1.350

L6190
N~ 3=N
TGTaw

MG/L

5090
0.C97
Jelaa
G032
I Y
2e02¢
J«J55

07607}
2r0S=21>
urlny
Ry 4

Ce060
Teub52
GeQav
24032
Geu32
24025
)e050

“xl12a2

35 65 15,0 095 33 Q0.0 &

ve~<of{énls ~[vE~

) NuwdiTd CJ =4y v

T/0ulitan meSExyul=x 190341

END~Y RD == 0, 4l wa 2 JCT w may 24
1lg-aLes :-00100«

Y FEET  BE-Tn  CLASY vy

00665
PrdS=Tul

MG/L ~

Vo410
Ue270
0.060
0el100
0.07u
0.120
e300



STARECT ~eTRIEvaAL JATE 77/23/24
w1281
35 45 20,0 083 37 «S.0 4
PANT-E- C€wiex

40 NUWATA CO 14y 4w
T/70GLUGAR RESERVU L 150391
2NORY RD BRDG 1.6 MU ~ JF NEw ALLJWE
/TY2A/ A dNT /T a 11EPALES 0400100~
00GJ FEET DEwT~ CLASS 09
(0630 20625 31610 20671 00665
JATE TIYF DERPTA HNUZONU3 Tul rutl TalRE 8! “ngSeU ]S PRGa-TIT
FRuM OF M=TouTal N TUTAL JRrRTHO
10 vAY  FEET MG/ MG/L MG/L MG/L P MG/L P
Ta/l1/02 1) €D te136 2,000 Te(145 0070 0,080
Ta/1/714 09 23 Cel20 2eudd Ce040 ve020 Qelul
75/701/18 09 29 04015 0.300 Je04G 0.010 0.010
75/02715 03 4S G.025 04300 3,024 0.0068 0.030
7S/G63/710 03 30 Yeln5 1.100 J.068 (035 0.160
15/¢4/720 09 1S 3e015 1.206 " e029% D005 0e420

75/06/13 14 10 U.080 0,850 Ue 035 o020 0,050



STA=ET RET=IEvAL JATE

/TIA78%3NT/QTRE M

Luh 30

OATE TIME DEPTA NUZA W3
CAVES oF N=TOTAL

TC bay FEET MG/L

Ta/13/7072 11 4% 2136
7671716 12 40 (.203
15701717 11 30 BeObo
75702715 11 15 0,168
75704720 11 <¢ 2.0U05
75706713 15 9¢ Gelos

K VALUE =<NuwN T¢ BE
LESS Tmah INDICATED

17733724

00625
Tul rJCl
N
MG/L

2000
1.900
0.400
0,320
0. R00
3850

J2610
N =N
TutaL

MG/

t.020
Ga40
veGle
0.020
te015
Ta045

1671
PrOs=01>
0RTHY
MG/L P

24070
04015
3.010
2.008K
04005
04020

«212C1

36 46 20.0 055 39 «0.0 «

ALl CREEX
L3 NJwala
T/0ULORAH RESE~vil~
2NO=Y U 8RO 1. MI
pleFates

0G0u Frcl

E-T0-

00665
Prus=Tus

MG/L ¥

G.070
06010
0,030
0.03u
Oetn0

LU mar

v

160391

s wELANANE
0460100~

JLASS

JU



STordT ~ETrlifval 2ald 777233726

FTYPa/A AT /ST 84

20630

ULTE TI14F DEPTA NO2aNO Y
Fear 0F G=TOTAL

Tu JAY  FEET MO/L
TJa/11/702 15 3¢ C.207
Ta/12/714 10 35 C.760
75/91/717 11 49 0,040
75/732/715 10 15 0.720
75703710 11 20 Q540
75/¢4/20 11 10 Cal95

75726713 11 30 0,a70

00625
TOT KJUrL
N
MG/L

24400
1.6350
3.300
0.290
1.350
1.150
1.000

02610
N 3=
TOTAL

MG/L

035
Ce065
Je.06473
0.008
£.032
74035
04055

one?l
PROS=DIS
JRTHO
MG/L F

D.100
0.020
0,010
2,008
13'002‘4
0.010
€.035

4ni2ul

36 56 45,0 3955 25 00.0 &

oruSH CREEX

o Crald CU HAaY Mav

T/00L0GAR RESE=RVOIR 160391
ZNORY RO 3r0G S MI N UF UCT w HWY 10
11E€PALES 4001004

0009 FEET DSEPTA  CLASS 30

00665
PrROS=-TUT

MG/L P

04060
0e015
0,030
0130
0.030
0,060



STURET =ET=IE.aL SATZ 17/53/c¢cw

«r 1202

36 32 20.0 035 25 0.0 &

=08~ CREe~

U Cm&ly CO =ay 44P

T/7JIL0G4aH RESERVO I~ 100391

HAY 10 &=R0O%G 1 MI OE NOWATA/CRAIG CJ LIt
ITY2a/AMBNT /ST 30 aM 11ERALE> 04001004

JOUU FEET  QEmTr~  CLASE (v

C0A3u 20625 taele 00671 0D6b>
JATE TIAF DEPTH NO2ANGS Tul KJEL N 3=N PrusS=a1% PnOs-TuT
FeOm OF w=12TaL N TOoTaL GRTAO
Tu gAY FEET Mo/ L MG/L M /L MG/L P MG/L P
T4/11/702 15 30 £.120 1,400 G.025 0050
Ta/12/16 12 0 t.3l¢ 0.700 9,010 04010 Us030
75/01/17 10 36 j.128 04550 C.012 0.005 0.010K
75/62/715 10 46 3.288 1.200 0.016 0.008K 0.020
75703710 10 1§ G.272 1.7069 0.06q Ne(KA 0.099
75704720 10 39 0.650 0600 G020 0.005K 0.6390
75/06/13 10 30 ve200 1.250 1.560 Ve 020 0.050

K VOLUE mRNOWN T4 B2
LeSS TAsh INLICaTED



STIRLT RETRIEVAL

/TYPA/AMBNT/STRe aM

DATE
FROM
TO

76/11/02
76712/ 14
75/01/17
75/02/15
75/03/10
75704720
75/06/13

K VALUE ®xNOWN TO BE
LESS THAN INDICATED

77/03/24

G063V

TIME DEPTH 024N03

bl
DAY

lao
11
10
10
10
10
10

a3
50

25
40
a0
45

NeTuTAL
MG/L

Yobbr
o540
Fat3?
1,736
(e552
0015
0,390

00625
TOT KJUEL
N
MG/L

0.700

24500
0.500
0.100
1.500
CeE25
0.675

0.610
Nrt3=N
Torvap

MG/L

0.029
Ye225
¢e16
¢.008
DeD4#
Cell5
CeC50

00671
Pr05-015
URTHYI
MG/L P

£e055
54015
905K
G.008K
0L,0RkR
VeU 05K
De025

431281
35 53 20.0
=13 CREEx

0895 23 0.0 «

40 CxAI0 CO may a¥

CT/00LJGAR XESERVUI

AWY 10 8~0¢C
11ERPALES
0000 FEET

00665
PRUs=-TuT |

MG/sL P

0.17C
04070
0,030
0,100
0.030
Ued 95

2 MT E

DEPTH

HOUNATA/CRALG

10u3791

Caloln0q

CLass

'RY]

CO LInE



STURET RETIIEVAL UATE 77/83/2«

@t i2v]

36 54 20,0 098 22 30U.6 &

£ Fu-< nlyu CREE"

wy CHAla CO mMayr Mue

T/3ULUGAR RESERVULI~ 100391

HWY 10 B~0C 3 4] E ~NUSATA/C~AIC CO LINE
JYIYPA/AaNT /ST 3 a4 ' l1ePaLES G4d0100«

Co00 FE=T  JE-T—  CLASS GO

#9530 MNe2s 61610 AC671 00655
DATE TIE DECTA D2uN0y Tul <UEL N 3=t PrQS=IS  PRUS=TOT
FrROW OF N=TuTAag N TuTap URT#H0
T0 UAY FEET MG/L MG/L MO/ MG/L ¢ MG/L P
Ta/11/702 15 e ¢.112 24500 Ge029 0.090
Tae/l2/16 11 & 7.312 les0 N,02% Je015S 0.050
75701717 10 40 Jelod 0300 g.068 Us010 D.010
75702715 10 29 N.160 0.600 c.008 Do 008K 0.040
75/03710 11 99 . f 296 1.600 0G24 Qo224
75764720 L6 55 D,005 0.%00 2015 04405 Q4020
75706/13 11 ¢n velS0 04750 0.050 0.025 0.080

K VALUF «huwh 70 Sc
LESS TrhAN INDICsTED



STuwdT =ETR]kvaL JaT: 7/7/33/¢-

ST/ ANENT /STRE AM

CNA3Y
unTe TIME QEPT= &OZwNUS3
Feun Or H=TOT AL

Tu vAY  FEET MG/
Taszllr02 12 30 Celn2
74712/ Lo TelYZ
75/7vi/Z17 12 an V1072
75762715 12 ¢ Deltt
757037140 12 <o J.280
15/764/720 12 10 V4010
75/96/713 15 48 3.220

K ViLupr ninOanN TO 57
LESS THAN INUICATED

40els
Tol Koo

L]

MG/L

3. 100
1.93¢
0,330
04300
le62d
.70
1,750

4610
NN
TuT e

MosL

Je02%
¢e025
Ue16
5.032
0248
Te01n

G.100

«" 1251

36 95 15,0 095 v wC.G -
MosMan C~pfr

40 NJdwaTae Cu Abr

T/00LU0AR ReSEkvulx 1303+1
SEC ~u 8RS 2.5 MI S OF UL AWARE
Ple~ ALES : =100

GeO0 FECT  oeE~Trm Cudss Wi

0066>
“rdS=Tu1

MG/L P
0.06C
Ue010
0.010r

VeU 3y
0,030



1L1~~

b
Il

Star T

FEYRES FO AN

." ,».3.)

UaTlE TINE AEST= wuiniid

SCAVES OF =7 Tac

To waY  FLET AL

75706707 13 D S 050
75/%0/1% 17 vellv
75//0c 12 1S D210
189/07/25 1« o 5.225
75/%8/715% 1L 15 Je2 34
79739/ G¢ 1e «d cell3
15710/06 15 7S Je42i)
15719720 15 uy Va5
75711765 13 ¢S Jeud0
75712703 14 ¢on Ce 122
T6/03/706 09 29 LYY
76741720 09 45 Ve 950
76702702 15 30 JeTUU

K A LUE AMUas T a0
LESS THAN IWDICaTED

viely
N ey
ToTaL

Mo/ L

Ge220C
Te050K
"eG25
P.075
Tettay
k‘0130
125
Ne625
0170
f.100
Ve 240
".'0100
6435¢

VWY
Hrgs=Dls
ur Tt
MOAL P

GeS1Y
| PR
1308
0e640
1e 125
{925
1100
lel990
1.300
1.R80
24100
2.109

“w lgan
J& wr 0.0 53
~EL Saiwt
- Tttt A

I

T/ JLanAn ~FSE~yuix

vESOL OIS Pivas

Ligemagts

JeuL

G065
FRIS=iuy

MG/sL ¥

lelUD
26200
1.600
1.1060
1.60C
le4GO
2e200
24300
24000
3.80¢C
2.925
3.000
2e700

Fond

50631

riosi

~ATE
INST MGO

0.054
0,00y
0,035
0.025
0.037
Ue (2R
0.020
0.016
0.017
0.0156
0.019
0.017
Ge019

Seelee i

2Juv>3
Lol
FLUx=MOU
MONTHLY

«051
Ge050
74042
G.030
04035
Je023
vet2?
0.017
O.uls
G.U13
HeuUl?
Ue01Y
0eln



J-!',"'LT

mo Tl VoL

e T roT-o

BERN
e
v

715/05/709
Cri(il)=-
75/05/09
75745711
C2(T) =
7a/7uvo/id
7574067 30
Co(T)=-
75706/ 30
15/07/21
CPI{T) -
715/v7/21
785/CR/2%
Cr(T)=-
75/ .48/7 24
75713707
Cr(l)=-
757134703
75710/ 30
CP(T)~
75710730
15712769
CR(r) -
15/1¢/769
T6/ul/703
Crii)=
767 517G
16/air?
CP(T)=-
In/eirs2?
In/v2/23
CPIT) -
16/va/23

Tive
0O
YAl
1A
16 ¢co
1 oe
16 G
| S N
16 &9
11 #o
16 4°
11 an
16 a0
11 2n
6 a~
1l an
16 02
i1 on
le 090
It on
14 ¢~
Il ¢on
15 an
11 o
16 ¢

71723772

Sa30

MNPV
W= ToTan
Mo/

Hebul

3.560

4o 100

10672

JdoRusL

wesL

19,20
11.559
16.¢C07
35,000

a4l.un

25.002

ja,enp

?I4ued

27PN A

39, 0

+e¢ 136

. BB

44500

264,500

234030

[N

L1e730

lu,50¢C

looton

17,200

2~e000

GLRTY
Srgd=uls
Lo T

RACY AN

€150

4630C

11000

17.600

1{1000‘)

12.000

124300

4500

I
N

ne
<
<

7,300

“eHUU

SEETe U

TFall2es
37 3040 o
V.

SGu33

Cohvuui T

wJl2ra
35 =3 00,0 945
LdanG A
- faumal R
T/ juim HeQomyo]x
wesTomy oRasNCH
11Erares
Ul redi .
Jubbs S0Gs1
~rd3=TuT Foiiw
~aTE

MG/L P IN

)

Fe b0y

64700

13.000

17.500

15.500

10090

12.500

13,000

10en00

14,004

13.0600

ST MG

Ved72

Deas?6

0435

0eali

V.550

Uea3E

Uen01l

FLOw=t10)
MONTHL T

Goes5U

e33R

Va0l

G455

DeS34

Ueldn

wr
[

i

<o



APPENDIX E

PARAMETRIC RANKINGS OF LAKES
SAMPLED BY NES IN 1974

STATE OF OKLAHOMA



LG

4307

6004

wl{i(i

4019

4011

“0le

4013

4014

4315

486

~ata TD =€ USEDL TN PANKINGS

945HC‘L5 LaAxE

e R FLL SwidA T

LAKE BUFAULA

Foel COWR B SERVOTR

FORT <UPPLY RESERVOIK
FOSS uax RESERVOIK

LAKE FRANCES

GRAND LAKE gt THE CHEPOX
LaKE HEFNEFR

REYSTUNE RESERVOIK
0NLNGAH LAKE

TENKILLER FERRY RESERYNI
LAaKE THUNDERBIRD

WISTER RESERVOIN

TEXCMA LAKE

MEDIBN
THOTAL P

deNel
hen20
Nen37
YenEl
Hen353
ten70
Nen27
0.142
Denb7
04057
G136
Deno%
04039
0.n2?
0e0H0

0. 045

“EDTAN
INOPG

0.099
G070
G074
04405
Gelld
0,135
04090
1.780
0.740
0.250
0,690
0580
0.550
U.150
0.230

0.160

te

S00-
MEAN SEC

“bn.625
4634,K/00
45G,400
4824513
I YANLYS
435,167
4”3 48E7
484.333
468.857
461,000
4R4,303
483,000
435,500
465,000
478,500

460,875

ME AN
CHLORA

14,750

7.027

44383
14.567
9.733
4,862
T.973
6768
5.667

214427

6.646
8.42¢
4.512

12.325

1o-
MIN DD

B,un
14,600
9,400
14,200
8,400
7.800
8,400
8,200
14.800
9.000
14,900
14.600
15.000
12,000
15.000

14,600

Ml as
DISS 0=TwHO P

Vo010

0.U0R

0.0%a
0.00n6
0,093
0.038
0,035
0.096
U.031
N.016
0,009
0.0164

0.016



SERCTNT S g aeo WITo S@13RE. wal EX (un €= e [ L<FS wiTm H]3IREQ yaLUES)

Lart RS LA “ealarn Sun- vEAN 15=- MEODTan
Cowe  Lawr AME AR YR SR CREN wFar seC CHLO~A MIN DO DISS QWT=0 P
@l X T N 9 3TLy =T ) 12 1% ~7 ¢ 1 1T ¢ 2 80 ( 11) Te (21
Love R LN L [ S - Syt 13) 23 ( le) ~3 C ») 33 ¢ 4) 93 { 14&)
Cgfe LIaE s =T s sy led LIRS S =70 12) 33 ¢ %) &0 (9 a7 1Y
el  LAr¥ FLF&L S ¢ 3 33 {5 z?T . 4) 100 ¢ 1%) «7 kA 33 ¢ sy
0¥ FeT Came Srenrifinte e 1) '3 ¢ 1N 270 13) [ 1) 80 ¢ 11) Al 10
4HXA FNRT SUBPLY wFsFRyalR 317 (%) AT C10) noCom 27 (&) 100 ¢ 15) ou ( 9)
<ON7 Fge Dpe RESFwY) R 3 ( 1a) 36 ( 1&) a0 9) R7 ( 13) 80 ( L1} 100 ( 1%}
40U~  LAxE r~aNCES norow) o« w 7 1) 47 (T 93 ( le) 7 M
40N GUasD LAKE Of 1=E CrE2onx 13 ¢ &) [ 1) a0 L b)) 60 ( 9) 20 ( 3 13 ¢ 2)
“01n LaRi rEFNEZ o7 | 7 ad b)) 67 ( 10) 73 (11 67 € 10) 20  13)
40ll  KEYSTUNE RENERVOIw OO 13 ¢ &) 13 ¢ 2) 0o« o) 13 ¢ 2) 0  0)
4012 J0LNGAH LLKE afi { b) 23 ( 3) 20 «  3) &0 ( 12) 33 ¢ &) 27T (&)
4017 TENKILLER FeFY RESIROI A7 1u) 27 ( 4) 100 ( 15} &7 (10} 3« M 50 ¢ 7}
“0l6  LaxE ITRyUdDENHTRY BT ( 13) 63 (v) 53 (  8) 40 ( 6) 53 ( &) g0 12)
Gl wISTE~ RESchvhlw 2T (%) a7 (7 33 (9) 93 ( le) 3¢ M 40 (k)

4k 3a  TEXNOMA LarE SY (03 53 ¢ 8) 3 ¢ 11 20 (  3) 33 (&) 50 ( 7)



