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ii
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, 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 [§303(e)], water quality criteria/standards review
E§303(c?], clean lakes [§314(a,b{], and water quality monitoring
(5106 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
Rgency and to augment plans implementation Lty the states.
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NATIONAL EUTROPHICATION SURVEY
STUDY LAKES

STATE OF OKLAHOMA

LAKE NAME
Altus Reservoir
Arbuck]e Lake
Lake Elsworth

Lake Eufaula

Fort Cobb Reservoir
Fort Supply Reservoir
Foss Dam Reservoir
Lake Frances

Grand Lake 0' The Cherokees

Lake Hefner

Keystone Reservoir
Oo]ogah 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 FOSS RESERVOIR, OKLAHOMA
STORET NO. 4007

I.  CONCLUSIONS
A. Trophic Condition:*

Survey data indicate that Foss Reservoir is early eutro-
phic. Of the 16 Oklahoma lakes (including Lake Texoma) sam-
pled in 1974, 14 had greater median total phosphorus values,
12 had greater median inorganic nitrogen levels, and 15 had
greater median orthophosphorus values than Foss Reservoir.
Chlorophyll a values in the lake ranged from 1.9 ug/1 to
6.8 ug/1, with a mean of 4.9 ug/1. Potential for primary
production as measured by algal assay control yield was low
in both spring and autumm sampling. Secchi disc readings
ranged from 0.5 m - 1.7 m, suggesting possible light limita--
tion in portions of the reservoir.

Survey limnologists did not observe any nutrient-related
problem conditions such as algal blooms or aquatic macrophytes
during the visits to the lake. However, other studies (Ketelle
and Uttormark, 1971; Oklahoma Department of Pollution Control,
1975) report that the reservoir is no longer of use as a
municipal or industrial water supply due to an excessive

accumulation of dissolved solids.

*See Appendix E.



Rate-Limiting Nutrient:
Mean inorganic nitrogen to orthophosphorus (N/P) ratios for
the reservoir data were 8/1 and <6/1 in the spring and fall, respec-
tively, indicating primary limitation by nitrogen, and 24/1 in
June suggesting phosphorus limitation at that time. Algal assay
results indicated primary limitation by phosphorus during spring
and fall sampling, and low potentials for primary production in
Foss Reservoir at those times.
Nutrient Controllability:
1. Point sources -

The mean annual phosphorus load from point sources was
estimated to be 3.8% of the total load reaching Foss Reservoir
during the 1974 sampling year. The city of Hammon contributed
this entire load.

During the sampling year, outflows from Foss Reservoir
were minimal or absent, and the Foss Reservoir outlet (Washita
River, tributary A-1) was not sampled. It would appear that
the lake intermittently acts as a nutrient sink, and any future
proposed nutrient contributions to the reservoir should be
considered in this Tight. However, additional sampling is
needed to determine the true retention time and nutrient budget
of Foss Reservoir before any conclusions as to nutrient con-

trollability can be drawn.



2. Nonpoint sources -

Nonpoint sources (including precipitation) contributed
96.2% of the total phosphorus load to Foss Reservoir. The
Washita River contributed 61.1% of the total, Quartermaster
Creek contributed 18.4%, and ungaged drainage areas were es-
timated to have contributed 10.2%.

The phosphorus export rates of the Washita River and
Quartermaster Creek were 2 and 4 kg/kmz/yr, respectively
(see Section IV-D). The rates are quite comparable to the two
gaged tributaries impacting nearby Altus Reservoir* (range

of 2-3 kg/kme/yr).

*See Working Paper No. 581, "Report on Altus Reservoir".
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LAKE AND DRAINAGE.BASIN'CHARACTERISfICS

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 pro-
vided 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 Eutrophication Survey (NES) Working
Paper No. 175. A table of metric/English conversions is included as
Appendix A.
A. Lake Morphometry:

Surface area: 35.61 km2.

Mean depth: 8.9 meters.

Maximum depth: 36.0 meters.

Volume: 316.929 x 106m3.

Mean hydraulic retention time: 15,948 days (43.7 yrs).

[SaR0 ~ WS I\ R



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

1. Tributaries -

Drainage Mean flow

Name area(km?) (m3/sec)
A-2 Washita River 3120.9 2.19
C-1 Quartermaster Creek 455.8 0.43
Minor tributaries and .

immediate drainage - 246.7 0.27

Totals 3823.4 2.89
2. Outlet - A-1 Washita River 3859.1 0.23

C. Precipitation:

1. Year of sampling: 63.2 cm.
2. Mean annual: 62.7 cm.



II1.

LAKE WATER QUALITY SUMMARY

Foss Reservoir was sampled three times during the open-water
season of 1974 by means of a pontoon-equipped Huey helicopter. Each
time, samples for phyéica] and chemical parameters were collected
from three stations on the lake (Stafion 03 was sampled only twice)
and from a nﬁmber of 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-liter
depth-integrated samples were composited for algal assays. Maximum
depths sampled were 15.2 meters at Station 01, 6.1 meters at Station
02, and 8.8 meters at Station 03. For a more detailed explanation
of NES methods, see NES Working Paper No. 175.

The results obtained are presented in full 1n‘Appendix C and
are summarized in [II-A for waters at the surface and at the max-
jmum depth for each site. Results of the phytoplankton counts and

chlorophyll a determinations are included in 111-B. Results of the

Timiting nutrient study are presented in III-C.
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B. Biological Characteristics:

1. Phytoplankton -

Sampling
Date

03/29/74

06/10/74

10/24/74

Dominant

G WM — Gl W N~
. . . . . . . . . .

iR wn —~

Genera

Dactylococcopsis

Synedra
Oscillatoria

Ankistrodesmus

Navicula
Other genera
Total

Oscillatoria
Ankistrodesmus

Merismopedia
Chroomonas

Mougeotia

Other genera

Total

Oscillatoria
Oocystis
Raphidiopsis
Tetraedron
Ankistrodesmus

Other genera

Total

Algal
Units
per ml

1,029
676
412
235
147

295

2,794

555
149

116
3,233



Chlorophyll a

Sampling Station Chlorophyll a
Date Number (ng/1)
03/29/74 01 3.4
02 6.1
03 ---
06/10/74 01 1.9
02 3.5
03 3.8
10/24/74 01 6.8
02 6.8
03 6.6
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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. 03/29/74
Control 0.010 0.095 0.1
0.05 P 0.060 0.095 2.5
0.05 P + 1.0N 0.060 1.095 3.4
1.00 N 0.010 1.095 0.1
b. 10/24/74
Control 0.008 0.093 0.2
0.05 P 0.058 0.093 1.9
0.05P +1.0N 0.058 1.093 22.6
1.00 N 0.008 1.093 0.2
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Discussion -

The control yield of the assay alga, Selenastrum capri-

cornutum, indicates that the pofentia] primary productivity of Foss
Reservoir was low at both times samples were collected (03/29/74,
10/24/74). The increases in yield with the addition of phosphorus
alone or nitrogen and phosphorus simultaneously indicate phosphorus
limitation. However, the very low response to simultaneous nitrogen
and phosphorus spikes in the spring assay suggests that some other
factor rapidly became growth limiting. The response noted in the
corresponding fall assay run is a far more typical one. In both
assays, the addition of nitrogen alone did not result in a yield
significantly greater than that of the control. However, there were
substantial Tosses in nutrients in the samples during storage and/or
preparation for assay. The significance of the findings must there-
fore be tempered accordingly.

Mean N/P ratios in the lake data were 8/1 and <6/1 in the
spring and fall, respectively, suggesting primary Timitation by
nitrogen at those times. The mean N/P ratio of 24/1 in June
squests phosphorus limitation at that time (a mean N/P ratio of

14/1 or greater generally reflects phosphorus limitation).
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NUTRIENT LOADINGS
(See Appendix D for data)

For thé 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), except
for the high runoff months of April and May when two samples were
collected. Samb]ing was begun in November 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 pro-
vided by the Oklahoma District Office of the USGS for the tributary
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 nutfient loads, in kg/kmz/year, in Quartermaster Creek at
Stafion C-1, and multiplying the means by the ZZ area in km2.

Nutrient loads for the city of Hammon wastewater treatment

plant were estimated at ].134 kg P and 3.401 kg N/capita/year.
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Waste Sources:

1. Known municipal -
Pop.* Mean Flow Receiving
Name Served Treatment* (m3/d x 103) Water
Hammon 325 Stabilization 0.123** White Shield Creek/
pond Washita River
2. Known industrial - None

*U.S.EPA, 1971.
**Estimated at 0.3785 m3/capita/day.
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- B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
Source kg P/yr
a. Tributaries (nonpoint load) -
A-2 Washita River 5,915
C-1 Quartermaster Creek 1,775
b. Minor tributaries and immediate
drainage (nonpoint load) - 985
c. Known municipal STP's -
Hammon 370
d. Septic tanks* - 5
e. Known industrial - None
f. Direct precipitation** - __625
Totals 9,675

2. Output - A-1 Washita River ?

*Estimate based on 15 lakeshore residences.
**Estimated (see NES Working Paper No. 175).

3.8
<0.1

100.0
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Annual Total Nitrogen Loading - Average Year:

1. Inputs -
Source kg N/yr
a. Tributaries (nonpoint load) -
A-2 Washita River 118,385
C-1 Quartermaster Creek 23,960
b. Minor tributaries and immediate
drainage (nonpoint load) - 13,075
c. Known municipal STP's -
Hammon 1,105
d. Septic tanks* - 160
e. Known industrial - None
f. Direct precipitation** - 38,445
| Totals 195,130
2. QOutput - A-1 Washita River ?

*Estimate based on 15 lakeshore residences.
**Estimated (see NES Working Paper No. 175).

% of
total

0.6
0.1

—
O
~
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Mean Annual Nonpoint Nutrient Export by Subdrainage Area:

Tributary kg P/km’/yr kg N/kme/yr
Washita River 2 38
Quartermaster Creek 4 53

Mean Nutrient Concentrations in Ungaged Streams:

Mean Total P Mean Total N

Tributary (mg/1) (mg/1)
B-1 Panther Creek 0.230 1.830
D-1 Wild Horse Creek 0.075 2.849

Phosphorus levels in Panther Creek, tributary B-1, are sub-
stantially higher than thdse found in the other sampled tribu-

taries of Foss Reservoir.
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Yéar]y Loadings:

In the following table, the existing phosphorus annual
loading is compared to the relationship proposed by Vollenweider
(1975). Essentially, his "eutrophic" loading is that at which the
receiving waters would become eutrophic 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"” and “oligotrophic".

Note that Vollenweider's model'may not be applicable to water
bodies with very short retention times or in which 1light penetration
is severely restricted from high concentrations of suspended solids

in the surface waters.

Total Yearly
Phosphorus Loading

(g/m2/yr)
Estimated loading for Foss Reservoir 0.27
Vollenweider's "eutrophic" loading 0.09

Vollenweider's "oligotrophic" loading 0.05
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VI. APPENDICES

'APPENDIX A
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 107% = acre/feet
Square kilometers x 0;386] = squaré miles
Cubic meters/sec x 35.315 = cubic feet/sec
Centimeters x 0.3937 = inches

Kitograms x 2.205 = pounds

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



APPENDIX B
TRIBUTARY FLOW DATA



LAKE COUE <007 FOSS Dam

TOTAL DRAINAGE AREA GF LAKE (SO KM)

SUS=DRAINAGE

TRIMUTARY aAREA(SY wmi) Janh
400741 3RS9.1 0.102
4007A2 3122.9 0.68
4Q0G57C1 455,.8 0.13
@0N0727 282,13 0.982

TOTAL DRAINAGE AREA OF LaAKE
SuM OF SUR-DRAINAGE AREAS

NOTE =w#2 LVAP, ACCOUNTS FOR ODIFF.

~ES

TRISUTARY FLOW INFORMATIUN FOR OKLAHOMA

Feg

0.076
0485
Gel?7
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0.
1
0

Q.

3:559.1

MAR AP
1782 O.l8a
«05 1.87
«20 Ce37
127 3229

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR
400741 11 T4

12 74
75
75
75
75
75
75
75
75
75
75
T4
T
75
75
75
75
75
75
75
75
75
75

400742

’ Ladt
DLDNONEWN=N =D 0D APNE WN

—

MEAN

FLOW

1557
Ue368
0.283
0.708
0.623
0.39¢
0,708
2.832
3. 908

1.133

0.340
0.283
1727
0.368
0.368
1.048
1.076
0.793
Cet07
2,407
2.699
94821

1,359

0.255

DAY

3
15
19
16
16

6
27
27
27

14
3

15
19

FLOW

8.352
0.396
04340
0.481
0.623
0.510
N.311
0.425
9.316

0.283

9263
0623
0.566
0.453
1.076
c.738
0.736
1.218
0.765
0.765

MAY
0.311
6.63

1.30
¢.793

3859.1
3859.1

DAY

20

19
18

IN INFLON=-OUTFLOW, MILLS+.0K USGS.

63/725777
- NORMAL IZED FLOWS (CMS)
JUN JUL aJuG SEP ocT
00396 0.283 0.595 0e241 0.201
S04 2,75 1.25 215 2.32
Ge39 054 Uel6 Oea?2 0.45
0.623 Q340 0.150 0.203 0.280
SUMMARY
TOTAL FLOW IN = 34.45
TOTAL FLOW OQUT = 2.80
FLOW DAY FLOW
0.396
0.708
3.115

NOV

0.198
0.85
017

0.105

ueEcC

0.108
0.71
0.14

0.08%

ME AN

U.234
2.19
Dev3

0.266



TRIBUTARY FLOw INFORMATION FUR JOKLAHOMA 03725777
LAKE COLE 4097 FOSS OAM RES

MEAN MONTHLY FLOWS AND DAILY FLOWS (CMS)

TRInUTARY MONTH TEAR MEAN FLOSN DRY FLOw DAy FLOwW Day FLOW
4007C) 11 T4 Ce425 3 4.7
12 14 0.065 15 0.085
o1 75 0.054 19 0,006
2 75 Je227 15 Ouslls
3 75 0.1558 16 74195
4 75 Gelba & Uell0 19 0.113
S 75 4623 4 1.133 18 1.133
6 75 0.735 24 V.034
7 75 l.1Ca
8 75 0.311 10 0,162
Q 75 0.057
10 75 3.028
400742 11 Ta 0.2673
12 T4 V.049
1 75 0.034
2 75 Cela2
3 75 0.122
4 75 0.091
S 75 9,396
6 75 0.453
7 75 0.689
8 7% C.197
9 75 0,034
10 7% D.017



APPENDIX C
PHYSICAL AND CHEMICAL DATA



STURET RET2TEvAL NATE 77/03/2+
400701
35 32 2840 999 11 14.D 3
FOSS UAM RESERVOIR
«0039 UKL AHOMA

101491
/T(PA/AMBNT /LAKE : Y1ERPALES 04001002
0040 FEET DEPTH CLASS 00
46010 00360 00077 00094 00400 00410 00510 00625 00630 00671
DATE  TIME DEPTH WATER 0G TRaNSP  CNDUCTVY Pr T ALK Ne 3=N TOT KJEL NO2ANO3  PHOS-DIS
FROM OF Temp SECCHI FIELD CACO2 TOTAL N N-TOTAL ORTHO
Tu DAY FEET CENT MG/L INCHES  ™1CROMHOQ SU MG/L MG/L MG/L MG/L MG/L P
74/03/29 14 00 ¢0CU i0.3 4y 1612 8429 143 D.050 0.700 Ge040 0.009
14 65 0025 1643 1.2 1612 8.20 139 G.040 0.700 0.040 0.009
14" 50 0015 1043 1¢6.6 1613 HBe20 133 040640 0.800 0,040 0.010
14 00 0035 10.3 10.2 1613 8420 136 Ge040 04700 0.040 0.00%
74766710 14 35 0000 23.3 7.8 66 2118 8420 151 0.060 0.8200 0.100 0.004
14 35 2055 23.1 7.6 207 8420 151 U.090 0.600 0.100 0.007
14 35 0015 23.0 7.4 2101 8410 152 0.060 0500 0.100 0.009
14 35 9030 2249 7.2 2101  He20 152 0.060 0.500 0.100 0.003
14 35 0035 22.9 T4 2i03 8.290 153 0.060 0.600 0.100 0.003
4 35 ouan 22.9 7.0 2101 B.20 152 0.060 0.500 0.100 0.006
14 235 9945 2244 7.0 2102 8420 153 0060 0.600 0.100 0.006
14 35 9050 22.7 6.6 2098 8.20 153 0.070 0.600 0.100 0.005
74/10/24 12 30 0030 16.7 8.4 35 1867 8433 142 0.020 0.500 0.020K 0.005
12 30 0005 16,7 8.0 1867 8433 142 0.020 0.400 0.020K 0.005%
12 30 0020 i6.7 840 1867 8.33 142 0.020 0e400 0.020K 0.010
12 30 0033 1647 8.9 18467 833 143 2,030 0.500 0.020K 0.013

K VALUE KNOWN TO BE
LESS THAN INDICATED



STAIRET RETRIEvAL UATE 77/C3/724
4ud701
35 32 28406 099 11 Jl&a.0 3
FOSS UAM RESERVOIR
40035 OKLAHOMA

151491
/TYPA/AMBNT /L AKS 11EPALES vad0l0g2
0040 FEET DEPTH CLASS 0¢
00665 32217 00031
QATE TIYE DEPTA PHOS=TUT CrLRPHYL INCUT LT
FRO™ of A REMNING
TO 08y FECT MO/L P UG/L PERCENT
Ta/03/729 16 00 2030 J.026 3.4
14 90 0095 V.027
14 00 0916 B.024
14 00 0035 $.032
T4/u6/10 le 35 0000 3.01v 1.9
14 35 0002 5040
14 35 0v0S G,022
14 35 0012 1.9

14 35 €015 G.016
14 35 0030 t.012

14 35 €935 0,013
14 35 2040 J.G13
14 35 0045 N.016
l4 35 95050 ¢.023
74/1u/24 12 30 0000 1e029 6.8
12 30 0005 0.037
12 30 voe2o G.030

12 30 0033 t.02%



STORET RETRIEVAL 2AT

/TYPA/AMEBNT/LAKE

DATE TIME DEPTH

FROM oF
TO DAY FteT
74703729 13 40 0000
13 40 0005
13 40 0015
T4/06/10 16 905 0000
16 05 0005
16 05 0029
Ta4si0r26 11 S0 0000
11 50 000S
11 50 0008

DATE TIME DEPTH
FROM oF
T0 vay  FEET

T74/03729 13 40 0000
13 40 0005
13 40 0015
74705710 16 0S5 0000
16 05 2001
le 63 0005
16 05 0008
16 ¢5 0020
74/1G6724 11 50 0000
11 59 0005
11 56 0008

K VALUE KNUWN T 3EF
LES'D T“"M.N I‘“)ICATED

£ 17703724

voel1?
WATER

TEME

CENT

69665
PHOS-TOT

MG/ P

G.050
0.048
G.058
5.023

t.0i8

Je 047
Ce0al
Ga037
h.038

€0300
Do

MG/L

® X0~V OO
€ 8 8 s v & &
T XXTNDX@

32217
CHLRPHYL
A
UGsL

6'1

3.5

eng77
TRANSP
SECCHI
INCHES

29

36

24

00031
INCOT LT
REMNING
PERCENT

00054
CNDUCTVY
FIELD
MICROMHO

1577
1577
1578
2122
2082
2053
1865
1865
1867

400702
35 35 15.0 099 13 50.0 3
FOSS DAM RESERVOIR

40039 OKL AHOMA
101491
11EPALES 04001002
0020 FEET ODEPTH CLASS 00
00400 00410 00610 00625
Pr T ALK NH3=N 10T KJEL
CACO3 TOTAL N
SuU MG/L MG/L MG/L
8.30 160 0.050 0.800
8430 162 04040 0,700
830 159 0.050 0.900
8.20 159 0.050 0.900
820 155 0.030 0.600
8420 160 v.060 0.800
Bell 143 0.030 1.200
Bell 145 0.020K 0.800
8439 143 0,020 U.600

00630
NO2&N03
N=TOTAaL

MG/L

0.040
0.060
0.040
0.050
0.060
0.030
0.030
0.020K
0.020K

00671
PHOS-DIS
ORTHU
MG/L P

0.012
0,011
0.014
0.014
0.006
0.006
0.004
0,004
0.009



STURET RETRIEVAL UATT 77/u3/26

/TYRPA/AMABNT/LAKE

DATE TIME DEPTH

FRrROM OF
T0 Day

Ta/96/10 16
15
16
16
74710724 12
12
12
12

FEET

35
35

3s
05
05
05
0sS

0000
0005
1018
0029
0000
vons
0015
0027

DATE TIME DEPTH

FROM OF
T0 vay

T4/06/1C 16
16
16
16
T64/710/26 12
12
12
12

K VaLUE KNOwHN

35
35
35
35
05
05
05
WS

FEET

coo0
0005
0015
0029
0000
0005
0915
0027

00010
wATER

TEMP

CENT

24,2
23.9
22.5
22.8
17.v
17.0
17.0
16.9

02665
PHOS-TOT

MG/L P

n,017
n,022
t.013
5020
€.032
Ve030
£.,025
U044

T0 B=
LESS THAN INDICATCD

C036G0
Do

MG/L

e @ ¢ s 0 o o o
[AVIEAVIR S RN N VI AV IF o \V]

O ~NETITN~ND@E

32217
CHLRPHYL
A
UGrsL

3.8

06077
TRANSP
SECCHI
INCHES

09031
INCDT LT
REMNING
PERCENT

00094
CNDUCTVY
FIELD
MICRUMHO

2162
2152
2102
2097
1879
1879
1879
1875

409703

35 34 14,0 099 12 31.0 &
FUSS UAM RESERVOIK

40039 OKLAXOMA

100691
11EPALES 04001002
0033 FEET DEPTH CLASS 00
00400 00419 0Gelo 00625 00630
PH T ALK NH3=N TUT KJEL NU2aNO3
CACO3 TOTAL N N-TOTAL
Sv MG/L MO/L MG/L ML/L
8e20 155 U.C60 0.800 0.080
8420 155 0.070 0.600 0.150
8.25 155 0.060 0.600 0.100
8.20 155 0.080 0.600 0.130
B8.39 142 0.020 0.700 0.020K
8.39 144 0e020K 0.500 0.020K
B8e39 143 0.020K 0.500 0.02uK
8.37 142 0.020K 0.500 0.020

00671
PROS-DIS
ORTHO
MG/L P

0,009
0.004
0,004
0.003
0.004
0,010
0.005
0.006



" APPENDIX D

TRIBUTARY AND WASTEWATER
TREATMENT PLANT DATA



STORET RETRIEVAL DATE 77/33/24
40u7a2
35 40 45.0 099 19 25.0 4
AASHITA ~]VER

40 15 HAMMON
T/FOSS RESERVIIR 131491
FARM RD BRDG 3,2 M1 E OF Hwy 34 JCT

/TYPAZAMSNT/STREAM 11EPALES 04001004

‘ 0000 FEET DEPTH CLASS 00
30639 00625 wnelo oc671 00665
DATE TIWE DEPTH NO2&NO3 TOT KJUEL NH3=N Pr0S~DIS PrOS-TOT
FROM OfF N-TOTAL N TOTAL URTHU
TO DAy FEET MG/L MG/L MG/L MG/L ¥ MG/L P

74711703 la 0S 368 2¢3C0 €025

74/12/15 39 30 Ue0u4 0.900 0.030 0.010 0.040

75701719 09 30 © 04040 1.700 Qe 040 5.020 0.070

15702715 14 05 (.032 1.100 3.024 0.008 0,050

75733716 10 15 0.0480 34400 N.(88 0.010K

75/9%4/05 13 20 1.570 0.550 J4065 0+005K

75/04/19 09 45 4005 1.400 04030 Ce010 0.040

75705704 20 40 G010 04600 0.030 d.010 0.040

75/95/18 10 1S J.0590 1.580 0.055 0,070 0.260

75/706/24 20 40 6,075 1.450 0.035 0.035 0e330

75708710 10 20 Je280 0.650 04030 0.030 0,090

K VALUE a~DWN TO BS
LESS THAN INDIC.LTED



STORET REIRIEvVAL UATE 777033724
400731
35 35 45.0 099 17 25.0 &
PAMTHER CreEx

40 15 HAMMON
T/FQ0SS RESERVOIR 101491
FAKM 2D 8RUG & M SE OF nay 34 JCT
/TYPA/AMBNT/STRE AM 11EPALES 04001004
0000 FEET DEPTH CLASS (0
00630 00625 60610 00671 00665
DATE TIME DEPTH HO28NG3 TOT KJEL NrA3=rt PHGS=-DIS PHOS-TOT
FROM oF N=TOTAL N TOTAL URTHO
T0 OAY FEET MG/L MG/L MG/ZL MG/L P MG/L P
15705718 10 40 D.180 1.300 1.09S 0.020 0s160

75736724 20 45 0.230 1950 04035 G045 0.300



STORET RETRIEVAL DATE 71/C3/24
43507C1
35 40 SS.0 099 19 15.0 &
QUARTERMASTER CREER

40 15 AAMMON
T/F0SS RESERVOIR 10149)
FARM RD 8RDG 3.2 MI SE OF HwY 34 JCT
/TYPA/AMBNT/STREAM 11EPALES G4001004
0000 FEET DEPTr CLASS 00
00630 00625 00610 one671 00665
DATE TIME DEPTH NO2&NO3  TGT KJEL  Nn3-N PHOS-DIS  PHOS-TOT
FROM OF N=TOTAL N TOTAL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L P MG/L P
T4/11/03 14 30 (.352 0.045S
74712715 09 135 C.o88 1.100 1,035 0.010 0.050
75701719 09 40 0,072 1.000 7.016 5.010 0.020
75/02/15 14 20 $.072 1.200 0.056 0.008K 0.040
75703716 10 39 54152 3.700 0.040 0.008K U040
75/94/706 13 1n 1.570 0.400 0.095 0.005K 04040
75704719 10 30 0.055 0450¢ Le030 0+005K 0.020
75705704 20 30 04250 2.600 9,055 0.02S 0.200
75705718 10 30 0.160 1,050 C.060 G.035 0.230
75708710 10 30 : 0.210 0.900 0.035 0.030 0.120

K VALUE KnNOWN 1O BE
LESS THAN INDICaTcD



STORET =ETRIEVAL DATF 77/n3/724
400701
35 41 S0.0 099 12 30.0 4
wltLy AORSE CREEK

40 15 ~AMMON
T/7F0SS RESERVQIR 101491
2NORY RD SRDG 2.5 ] E OF HWy 34 JCT
/TYPA/AMRNT/STRE oM L1ERPALES 04001004
0000 FEET DEPTH CLASS 00
063U 00625 80610 00671 00665
DATE TIME DerPTr N026en03 TOT KUEL NH3=N PHOS-DIS  PHOS=-TOT
FRUM OF nN=TOTAL N TOTAL ORTHD
70 DAY FEET MG/L MG/7L MG/L MG/L P MG/L P
74711703 14 55 Geall 4,200 J.040 UeC4u
T4/12/715 09 40 Je624 1.230 N.035 De005 0e040
75/701/19 09 SO 1.320 3.350 N,048 04015
75702715 14 30 U.800 1.300 de032 5.008K 0.030
75/063716 11 00 1.800 44300 0,256 Je00BK 0060
75/54/06 13 3¢ 14450 De075 ¢.u35 Ve005 0.010K
75704719 10 Q7 0.630 163G0 Ue040 0.010 Oelad
75705704 20 15 Ce230 2700 G070 0.025
715/06/724 21 a0 0.29C 0.550 t.075 6035 04090
75708710 10 45 0.700 0.650 0.060 0.025 0,090

K VALUE s«NOwn TU Be
LESS TWAN INOICATED



PENCENT OF LAKES «ITH AIGHER VALUES (NUMBFR OFf LAKES wIThH HIGHER vALUES)

LAKE . MENTAN MEDI AN 500~ MEAN 15~ MEDTAN
CODE LAKE NAME TOoTAL P INORG N MEan SEC CHLOKA MIN DO DISS ORT~O P
4001 ALTUS RESERVOIR ’ a0 ( 9) 100 ( 15) a7 ¢ 7 13 ¢ 2) 80 ( 11 3 ¢ 11
4002 ARBUCKLE FAKE 100 ( 15) 90 (13 93 ( 14) 53 ¢ 8) 33 ¢ &) 93 ( 16)
4003 LAKE ELLSWUORTH 80 ( 12) 90 ( 13) B0 ( 12) 33 ¢ 5) 60 ( 9) 87 t 11
4004 LAKE EUFAIILA 20 (3 33 ¢ 5 e (. 4) 100 ¢ 1S) 47T T 33t &)
4005 FORT COHB RESERVOIR \ 73 €11 73 (1) 87 (13 7 ¢ 1) 80 ( 11) 67 ( 10)
4006 FORPT SUPPLY RESCRVOIR 33 ¢ 5 67 ( 10) o« 0} . 27T (&) 100 ( 15) 60 ( o)
4007 FOSS DAM RESERVOIR A 93 (~!a) 80 (12). . 60 ( 9) a7 ¢ 13} 80 ¢ 11) 100 ¢ 15)
4008 .LAKE FRANCES o« 0 n ( 0) 7¢C 1) AT (D 93 ( 14) 7 ¢ 1)
4009 GRAND LAKE 9' THE CHEROK 13 ¢ 2) 7 D 40 ( 6) 60 ( 9) 20 ( 3 13 ¢ 2)
4010 LAKE HEFNER a7 (T 40 (  6) 67 ¢ 10) 73 (11) 67 ( 10) 20 ¢ 3)
4011 KéYéTONF RESERVOIR 7T 1) 13 ¢ 2 13 ¢ 2) 0« 0) 13 ¢ Zf 0 ¢ 0
4012 OOLOGAH LAKE 40 t 6) 20 () 20 ( 3) 80 ( 12V 33 ( &) 27T (&)
4013 TENKILLER FERRY RESERVOI 67 ( 10) 27 (&) 100 ¢ 15) 67 ( 10) 3¢ ) 50 ¢ 7)
461@ LAKE THUNDéQélQD A7 (13 60 ( 9) | 53 ( &) 40 ( 6) 53 ( 8 80 ¢ 12)
4615 WISTER RESERVOIR 27 &) 4? « 7 3¢ 5 93 ( 14) 3¢ 0) 40 ( 8)

4834 fEXOMA LAKE - 53 ¢ 8) 53 ( 8) 31D 20 (¢ 3) 33 ¢ &) S0 ( T}



