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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 desfgned 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
[§106 and §305(b)] activities mandated by the Federal Water
Pollution Control Act Amendments of 1972.



Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and loading) and trophic 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 ALABAMA

LAKE NAME COUNTY

Bankhead Walker

Gantt Covington
Guntersville Marshall, Johnson
Holt Lock and Dam Tuscaloosa

Lay Chilton, Coosa
Martin Elmore, Tallapoosa
Mitchell Coosa, Chilton
Pickwick Colbert, Lauderdale

(Tishomingo in MS
and Hardin in TN)

Purdy Jefferson, Shelby
Weiss Cherokee
Wilson Lauderdale, Colbert,

Lawrence
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REPORT ON WILSON LAKE, ALABAMA
STORET NO. 0114

I.  CONCLUSIONS
A. Trophic Condition:*

Wilson Lake is considered eutrophic, i.e., nutrient
rich and highly productive, based upon field observations
and analysis of Survey data. Whether such nutrient enrich-
ment is to be considered beneficial or deleterious is
determined by its actual or potential impact upon desig-
nated beneficial water uses of each lake.

Of the 11 Alabama lakes surveyed in 1973, 7 had less
median total and median dissolved orthophosphorus, 6 had
less median inorganic nitrogen, 7 had less mean chloro-
phyl1l a, and 2 had greater Secchi disc transparency.

Chlorophyll a levels ranged from a low of 2.1 ug/1 in
the spring to a high of 19.1 pg/1 in the fall. Phyto-
plankton genera identified were generally pollution tole-
rant forms.

B. Rate-Limiting Nutrient:

Algal assay results indicate that Wilson Lake was

limited by available phosphorus levels. The ratios of

inorganic nitrogen to orthophosphorus (N/P) in sampled

*See Appendix E.



waters indicate primary limitation by phosphorus during the
spring (22/1) and summer (23/1) sampling periods and nitrogen
lTimitation during the fall (12/1).

Nutrient Controllability:

1. Point sources -

The mean annual phosphorus load from point sources
was estimated to be less than 1% of the total load directly
reaching Wilson Lake. The cities of Courtland and Moulton
contributed this load.

Nutrient loading to Wilson Lake is excessive, exceed-
ing Vollenweider's (1975) proposed eutrophic loading for
phosphorus by eight times, and exceeding the oligotrophic
loading by sixteen times for a lake of such mean depth and
hydraulic retention time. However, it should be noted that
Vollenweider's model may not fully apply to lakes with short
hydraulic retention times (six days for Wilson Lake).

2. Nonpoint sources -

Loading to Wilson Lake is largely uncontrollable, with
the Tennessee River contributing approximately 97% of the
phosphorus and nitrogen input to the lake. Surrounding
Tand uses and point sources upriver contributing to the
Tennessee River load should be analyzed before a nutrient

budget for the lake is defined.



In general, few lakes are nitrogen limited as a
result of low nitrogen. Rather, excessive phosphorus
levels shift limitations to nitrogen or other factors.
Regardless of the primary nutrient limitation suggested
by either algal assay or nutrient ratios, the most feasible
approach to nutrient control, if desirable, is through
available phosphorus control technology and subsequent

establishment of phosphorus limitation within the water

body.
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LAKE AND DRAINAGE BASIN CHARACTERISTICS

Lake and drainage basin characteristics are itemized
below. Lake morphometry and hydraulic retention times were
provided by the Tennessee Valley Authority; tributary flow
data were provided by the Alabama District Office of the
U.S. Geological Survey (USGS) (outlet drainage area includes
the lake surface area). Drainage areas for tributaries B(1),
D(1), and E(1), and mean flow for tributary Station A(1), were
provided by the Tennessee Valley Authority. 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: 62.78 km2.
Mean depth: 12.5 meters.
Maximum depth: 34.3 meters.

Volume: 783.026 x 106 m3.
Mean hydraulic retention time: 6 days.

g wn -



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

1. Tributaries -

Drainage Megn flow
Name area (km2) (m°/sec)
A(2) Tennessee River 76,638.1 1,381.93
B(1) Shoal Creek 1,282.0 22.27
C(1) Bluewater Creek 334.1 4.16
D(1) Big Nance Creek 499.9 7.73
E(1) Town Creek 652.7 10.45
F(1) Shegog Creek 6.5 0.09
(McKernan Creek)
Minor tributaries and
immediate drainage - 165.1 6.90
Totals 79,578.4 1,433.53
2. Outlet -
A(1) Tennessee River 79,642.5 1,445.00

C. Precipitation:

1.  Year of sampling: 163.1 cm.
2. Mean annual: 122.0 cm.



IIT.

LAKE WATER QUALITY SUMMARY

Wilson Lake was sampled three times during the open-
water season of 1973 by means of a pontoon-equipped Huey
helicopter. Each time, samples for physical and chemical
parameters were collected from three stations on the lake
(Station 1 was sampled three times, Stations 2 and 3 were
sampled twice) and from a number of depths at each station
(see map, page v). During each visit, depth-integrated sam-
ples were collected from each station for chlorophyll a
analysis and phytoplankton identification and enumeration.
During the first visit, a single 18.9-liter depth-integrated
sample was composited for algal assays. Maximum depths
sampled were 26.8 meters at Station 1, 13.7 meters at Station
2, and 5.2 meters at Station 3. For a more detailed explana-
tion of NES methods, see NES Working Paper No. 175.

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

Results of the limiting nutrient study are presented in III-C.
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0.=1.5 M DEPTH 2
MAX DEPTHEe 3
CONOUCTIEVITY (UMHOS)
0.=1.5 ™ DEPTH S
MAX DEPTH®eo 3
PH (STANDARD UNITS)
0.-1.5 4 UEPTH S
MAX DEPTHOO 3
TOTAL ALRALINITY (MG/L)
0.~1.5 M DEPTH S
MAX DEPTHee 3
TOTAL P (MG/L)
0.=)1s5 M DEPTH S
MAX DEPTHR@ 3
DISSOLVED ORTHOD P (MG/L)
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0.027-0.033 0.030
0.007-0.012 0.009
0.022-0.024¢ 0.0823
0.180-0.220 0.185
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B. Biological Characteristics:

1.

Phytoplankton -

Sampling
Date

06/09/73

08/16/73

10/22/73

Chlorophyll a -
Sampling

Date

06/09/73

08/16/73

10/22/73

Domi

WM DB WN) —

GawnNn —

Sta

nant

Genera

Melosira
Flagellates
Cyclotella
Cryptomonas
Stephanodiscus

Other genera
Total

Melosira
Flagellates
Nitzschia
Cyclotella
Merismopedia

Other genera

Total

Melosira
Flagellates
Cryptomonas
Cyclotella
Dinoflagellates

Other genera

Total

tion
ber

Num

1
2
3

—

W N —

1,164
8,606
545
467
253

136
58

173
1,632

Chlorophyll a
(ug/1

)

5.0
2.3
2.1



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.)
Control 0.019 0.498 4.5
0.010 P 0.029 0.498 10.4
0.020 P 0.039 0.498 9.1
0.050 P 0.069 0.498 12.2
0.025 P + 0.5 N 0.044 0.998 13.3
0.050 P+ 1.0 N 0.069 1.498 25.4
1.0 N 0.019 1.498 4.0

2. Filtered and nutrient spiked -

Ortho P Inorganic N Maximum Yield
Spike(mg/1) Conc.(mg/1) Conc.(mg/1) (mg/1-dry wt.)
Control 0.014 0.486 2.3
0.010 P 0.024 0.486 7.8
0.020 P 0.034 0.486 10.4
0.050 P 0.064 0.486 14.7
0.025 P + 0.5 N 0.039 0.986 15.5
0.050 P + 1.0 N 0.064 1.486 31.2
1.0 N 0.014 1.486 2.5

3. Discussion -

The control yield of the assay alga, Selenastrum capri-

cornutum, indicates that the potential for primary production
in Wilson Lake was high at the time of sampling. Increased
growth of the test alga in response to incremental additions
of orthophosphorus to and beyond 20 ug/liter concentration
indicates that the lake was phosphorus-limited when sampled.
Spikes with nitrogen and phosphorus simultaneously resulted
in maximum yield. The addition of nitrogen alone did not
stimulate growth significantly when compared to the control

yield.
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The N/P ratio in the field samples suggests primary 1imi-
tation by phosphorus during the spring (22/1) and summer (23/1)

sampling periods and nitrogen limitation during the fall (12/1).
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NUTRIENT LOADINGS
(See Appendix D for data)

For the determination of nutrient loadings, the Alabama
National Guard collected monthly near-surface grab samples from
each of the tributary sites indicated (see map, page v), except
for the high runoff months of January and February when two sam-
ples were collected. Sampling was begun in March 1973, and was
completed in February 1974.

Through an interagency agreement, stream flow estimates for
the year of sampling and a “normalized" or average year were
provided by the Alabama District Office of USGS for the tributary
sites nearest the lake.

In this report, nutrient loads for sampled tributaries except
the Tennessee River, at outlet Station A(1), were determined by
using a modification of a USGS computer program for calculating
stream loadings. Nutrient loads indicated for tributaries are those
measured minus known point source loads, if any. Nutrient loads
for Station A{1) were calculated using the mean annual flow and
nutrient concentrations in the Tennessee River at that site.

Nutrient loadings for unsampled "minor tributaries and imme-
diate drainage" ("ZZ" of USGS) were estimated by using the mean of
the nutrient loads, in kg/kmz/year, at Station B(1) and multiplying

the means by the ZZ area in kmz.
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Nutrient loads from the communities of Courtland and Moulton

were estimated using 1.134 kg P and 3.401 kg N per capita per year.

A.

Waste Sources:

1.  Known municipal -
Population Mean Flow Receiving
Name Served* Treatment  (m3/d) Water
Courtliand 547 Septic tanks  ----- Big Nance
Creek
Moulton 2,470 Activated 934.9** Crow Branch/

sludge

2. Known industrial - None

*1970 census.
**Estimated based on 0.3785 m3/capita/day.

Borden Creek/
Big Nance
Creek
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8. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
% of
Source kg P/yr total
a. Tributaries (nonpoint load) -
A(2) Tennessee River 2,321,335 96.5
B(1) Shoal Creek 28,035 1.2
C(1) Bluewater Creek 4,435 0.2
D(1) Big Nance Creek 13,225 0.6
E(1) Town Creek 31,680 1.3
F(1) Shegog Creek 85 <0.1
b. Minor tributaries and immediate
drainage (nonpoint load) - 3,635 0.1
c. Known municipal STP's -
Courtland 60 <0.1
Moulton 2,800 0.1
d. Septic tanks* - 45 <0.1
e. Known industrial - None
f. Direct precipitation** - 1,100 <0.1
Total 2,406,435 100.0

2. Outputs - Tennessee River A(1) 2,415,185

3. Net annual P export*** - 8,750

*Estimate based on 153 lakeside residences.
**Estimated (see NES Working Paper No. 175).
***Export probably due to unknown sources and/or sampling errors.



14

C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
% of
Source kg N/yr total
a. Tributaries (nonpoint load) -
A(2) Tennessee River 59,163,070 97.0
B(1) Shoal Creek 552,380 0.9
C(1) Bluewater Creek 133,275 0.2
D(1) Big Nance Creek 313,290 0.5
E(1) Town Creek 666,120 1.1
F(1) Shegog Creek 5,295 <0.1
b. Minor tributaries and immediate
drainage {(nonpoint load) - 71,200 0.1
c. Known municipal STP's -
Courtland 2,330 <0.1
Moulton 8,400 <0.1
d. Septic tanks* - 1,630 <0.1
e. Known industrial - None
f. Direct precipitation** - 67,780 0.1
Total 60,984,770 100.0

2. Outputs - Tennessee River A(1) 52,359,380

3. Net annual N accumulation - 8,625,390

*Estimate based on 153 lakeside residences.
**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/kmZ/yr
Tennessee River 30 772
Shoal Creek 22 431
Bluewater Creek 13 399
Big Nance Creek 26 627
Town Creek 48 1,021

Shegog Creek 13 815
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Yearly 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 apply to lakes with
short hydraulic retention times or in which Tight penetration is
severely restricted by high concentrations of suspended solids

in the surface waters.

Total Yearly
Phosphoras Loading

(g/mé/yr)
Estimated loading for Wilson Lake 38.33
Vollenweider's eutrophic loading 4.70

Vollenweider's oligotrophic loading 2.35
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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 1074 = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 = cubic feet/sec
Centimeters x 0.3937 = inches

Kilograms x 2.205 = pounds

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



APPENDIX B
TRIBUTARY FLOW DATA



LAKE CODE 0114 WILSON RES

TOTAL DRAINAGE AREA OF LAKE(SQ KM)

SUR-DRAINAGE

TRIBUTARY AREA(SQ KM) JAN
011441 719642.4 2169.07
011442 76638.1 2374.91
011481 1150.0 32.56
0114Cl J34a.) 6,23
01140} 48649 12.32
0114E1 621.6 16.71
OllaFL 6.5 0.153
011422 404.0 10.65

TRIBUTARY FLOW INFORMATION FOR ALABAMA

ERVOIR

FEB

2630.07
2364.20
“Bal4
9.91
18469
23.79
0,249
16,20

MAY

1548.37 1135.22
1236.14 1061.82

7964244
MAR AR
2264.78
2054.33
S3.80 39.64
11.33 7.79
1812 13.88
23.22 18.69
0.241 0.176
16.85  12.54

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

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR M
011441 73
73
73
73
73
73
73
73
73
73
74
T4
73
73
73
73
73
73
73
73
73
73
74
T4

——

011442

——
N=N=O ODNITNPWUN=N=O0ODINNSW

EAN FLOW

4641.129
1849.090
2290.833
2160.575
1319.84A8
1247.074

950.880

911.802
1407,347
3151.665
6059.805
4643.961
4271.879
1804,633
2216,643
2242.128
1311.353
1218.474

958.808

862,816
1275.107
2955.996
5454,105
4281.504

DAY

3
I
6
18
14
11
16
13
17
8
S
10
4
13
9
13
18
11
18
18
19
11
8
10

FLOW

1480.971
2976.101
1574e417
21064773
1127.010
1384.694
1044.892

560.674

8864317
2137.922
5623.723
%587.328
1783.961
1129.842
2u02.001
1619.72%
1220.456
1509.288
1036.396

557.842

8664495
1667.862
5170.656
4363.625

18.83
3.26
6.51
8.78

0.062
5.61

7196424
79640.9

DAY

19
23

24
23

NORMAL IZED FLOWS(CMS)

JUN JUL

901.89 0662.77
956.46 1004.20
10.48 8.50
l.04 1.27
2.58 2.58
3.96 3.96
0.020 0.020
2.75 2.35

SUMMARY

FLOW DAY

6073.961
4190.891

4397.605
3822.774

07/722/776
AUG SEP ocr
937,57 875.56 824,02 10
968.35 B867.46 873.80 11
5.95 S.27 S.72
0.82 0.71 0.79
1.81 1.53 l1.13
2.83 2e44 1.87
0.014 0.011 0.008
le664 letd 1.36
TOTAL FLOW IN = 17256441
TOTAL FLOW OUT = 16853,04

FLOW

NOV

72.08
12.34
15.57
2.07
4.67
6.80
0.042
3.94

DEC

1531.66
1758,.67
24464
b.a7
9.77
13.31
0.110
8413

MEAN

1397.69
1381.78
22426
4.16
7.73
10.45
0.091
6.90



LAKE CODE 0114

MEAN MONTHLY FLOWS AND DAILY FLOWS (CMS)

TRIBUTARY

011481

0114Cl

0114D1

0114E1l

MONTH

o — — gt

N= N QOO ~NAVNEWNN=O0 VPN NI WN~N~O VRN NIWN=N~OODNIN W

—p— o

TRIBUTARY FLOW INFORMATION FOR ALABAMA

WILSON RESERVOIR

YEAR

73
73
73
73
73
73
73
73
73
73
T4
T4
73
73
73
73
73
73
73
73
73
73
T4
T4
73
73
73
73
73
73
73
73
73
T3
T4
T4
73
73
73
73
73
73
73
73
73
73
Ta
74

MEAN FLOW

127.426
63,147
37.095
21.804
15,008

9.911
6,796
6,938
48.139
29.166

130.257
S8.757
31.149
13.592

T.221
3.964
2. 464
1.529
0.963
0.991
9.769
5.493
31.998
12,516
56.917
20.388
9.061
6,060
5.720
0.934
0.340
0.340
8.920
18,632
39.474
29,223
72.661
26.051
12.459
8,637
8,353
1.586
0.623
0.623
12.176
23.786
50,494
37.293

DAY

3
4
6
18
14
11
16
18
17
8
S
10
4
13
9
13
18
17
18
18
19
11
a8
12
6
4
S
21
14
14
15
12
9
a8
S
12
4
13
9
13
18
17
18
18
19
11
8
12

FLOW

32.848
53.519
45.307
16,849
11.185
9.628
T.221
6.230
7.079
16.282
844951
27751
S.947
7.787
T.646
3.625
44984
1.388
0.93%
0.878
0.934
2.010
7.249
4.219
10.619
13.592
6.570
12,176
3.398
l1.076
0.453
0,425
0.340
J.738
34.632
9.345
16.707
11.893
15.574
15.574
13.592
l.756
0.595
0.821
0.340
4.389
24.919
12.743

DAY

19
23

24
20

21
25

24
20

07722776

FLOW DAY FLOW

36.953
76+455

17.698
11.327

35.906
12.403

48.309
264193



LAKE CODE 0Ol14

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY

0114F 1}

011422

MONTH

bt P et

NN O ODNTASWN=N=O OE~NTNSW

bt et Pt

TRIBUTARY FLOW INFORMATION FOR ALABAMA

WILSON RESERVOIR

YEAR

73
73
73
73
73
73
73
73
73
73
74
74
73
73
73
73
73
73
73
73
73
73
74
74

MEAN FLOW

0.736
0,272
0.099
0.059
0.057
0.006
0.0013
0,003
0.095
0.241
0.510
0.396
45,930
19,340
9.854
6,088
4,757
2.039
1.303
1.303
11.638
12.658
38,964
22,314

DAY

FLOW

0.150
0.093
0.136
0.136
0.113
0.006
0.003
0.003
0.0
0.023
0.255
0.102
106477
14.725
11.950
8,099
3.143
2.039
1.303
1.189
1.303
4.191
29.138
T.646

DAY

FLOW

0.510
0.272

10.109
11.298
8.637
8.665
1.954
1.246
1.246
1.218
3.171
14.385
17.925

DAY

07/722/76

FLOW



APPENDIX C
PHYSICAL AND CHEMICAL DATA



STORET ~ETRIEVAL VATE 76707722
011«01
34 48 05.0 OR7 36 55.0 3
wILSUN LAKE
01077 ALABAMA

040891
11EPALES 2111202
0092 FEET DEPTH CLASS 00
V001 00300 00077 00094 00400 00«19 00610 00625 00630 Q0671
DATE TIMF DEPTH w=aATtR 00 TRANSP CNDUCTVY rH T ALK NHJ3=-N TOT KJEL NOZaNO3 PnOS-pIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N=-TOTAL ORTHU
T0 VDAY FEET CENT MG/L INCHES MICROMHO SuU MG/L Mu/L MG/L MG/L MG/L P
73706709 16 15 0000 27.2 36 140 6.8C s2 0.080 0.700 0.420 0.019
16 1S5 0006 26.3 8.5 140 7T.10 52 v.050 0.200 0.400 0.019
16 15 0015 26.9 8.4 1«0 7.10 Sl 0.060 0.200 0.400 0.021
16 15 0030 23.9 7.6 140 7.30 52 0.090 0.200 0.430 0.025
16 15 0050 23.46 7.5 140 7.3C 52 v.110 0.200 0.440 0.026
16 1S 0070 23.1 7.3 1640 7.30 52 v.l00 0.200 0.640 0.028
16 15 0088 22.7 6.9 140 7.30 S2 0.090 0.200 0.440 0.028
737/v8/16 11 05 0000 29.6 9.6 78 170 7.90 [-3] U.000 0.700 0.190 0.007
11 0S5 0005 29.5 8.6 170 7.90 63 0.050 0.400 0.180 0.009
11 0S5 0015 29.2 9.0 170 7.60 60 V.05%0 0.200K 0.190 0.009
11 €S 0u2S 29.2 7.2 170 7.50 60 V.060 0.200K 0.250 0.009
11 0S 0040 29.1 6.6 170 7.10 “9 0.070 0.200K 0.250 0.013
11 05 0060 28.9 5.0 169 7.00 50 0.100 0.200K 0.300 0.022
11 05 0085 28.8 4.8 170 690 4“8 0.100 0.200K 0.310 0.024
13716722 11 50 0000 23.6 60 177 7.60 67 0.040 0.300 0,420 0.031
Il €0 0015 23.2 6.2 176 7.50 65 0.040 0.200K 0.430 0.036
11 S0 0050 22.9 6.6 177 7.40 65 0.030 0.200 0.430 0.040
11 S50 0079 2.8 6.0 177 7.40 64 0.040 0.200K 0.430 0.040
090665 32217
DATE TIMF DEPTH PrO>=TOT CHLRPHYL
Frun OF A
ro vay FEET MG/L P uG/L
73/.0/09 16 1S 0000 0.055 5.0
16 15 0006 0.056

16 15 0015 0.050
16 15 0030 €.055
16 15 0050 2.056
16 15 0070 L.058
16 15 0084 J.065

73/0871% 11 0S5 92000 o024 6.6
11 €5 009> 94034
11 uS ovli> 0.03q
11 ¢S5 002> 0.032
11 05 0049 Ve.024
1l 0S 0060 c.029
1} 05 0085 0,033
73714722 11 S0 0000 0.051 19.9

1l S0 0015 3.052
11 5¢ 0050 0.061
11 50 0079 c.067

K VILUE =NOWN QO gE
LESS THuN [NDIZLTED



STORET RETRIEVAL DATE 76707722
011402
34 49 05.0 087 30 32.0 3
WILSON LAKE
01033 ALABAMA

040891
11EPALES 2111202
0048 FEET OEPTH CLASS 00
00010 00300 00077 000954 00400 00«10 00610 00625 00630 00671
OATE TIME DEPTH WATER DO TRANSP CNDUCTVY PH T ALK NH3-N TOT KJEL NO2&NO3 PHOS=DIS
FROM OF TEMP SECCHI FIELD CACO3 TOTAL N N-TOTAL ORTHO
T0 DAY FEET CENT MG/L INCHES MICROMHO SuU MG/L MG/L MG/L MG/L MG/L P
73/06/09 16 40 0000 25.3 36 145 7.50 55 0.100 0.600 0,430 0.022
16 40 0005 2443 T.4 140 7.50 S4 0.110 0.300 0.420 0.022
16 40 0015 24.1 7.3 140 750 S4 0.100 0.200 0.420 0.022
16 40 0030 24.0 7.3 145 T.40 56 0.110 0.200 0.420 0.026
16 40 0045 23.8 6.8 145 Tea0 56 0.120 0.300 0.450 0.023
73708716 12 00 0000 29.6 9.6 12 170 7.70 52 0.080 0.400 0.180 0.012
12 00 0005 29.4 7.2 170 7.50 S1 0.060 0.200K 0.220 0.009
12 00 0015 29.1 S.6 171 730 52 0.110 0.200K 0.290 0.013
12 00 0020 28.8 170
12 00 0025 28.8 170
12 00 0035 28.8 4.8 170 7«10 53 0.100 0.200K 0.310 0.019
12 00 0045 28.7 S.0 170 6.90 S3 0.110 0.200X 0.300 0.022
00665 32217
DATE TIME DEPTH PHOS-TOT CHLRPHYL
FROM OoF A
70 DAY FEET MG/L P UG/L
73706709 16 40 0000 0.056 2.3

16 40 0005 0.052
16 40 0015 0.049
16 40 0030 0.057
16 40 0045 ¢.055
73/08/716 12 00 0000 0.037 12.1
12 00 0005 0.031
12 00 0015 0,027
12 ¢0 0035 0.026
12 00 0045 J.027

K VALUE KNOWN TO BE
LESS THAN INDICATLD



STORET RETRIEVAL DATE 76/07/22

DATE
FROM
T0

73706709

73716722

DATE

FROM

T0

73706709

7371¢/722

TIME DEPTH
(V2
DAY FEET

17 35 0000
17 35 0005
17 35 0015
12 15 0000
12 15 0005
12 15 0017

TIME DEPTH
OF
DAY FEET

17 35 0000
17 35 0005
17 35 0015
12 15 0000
12 15 0005
12 15 0017

K VALUE KNOWN TO BE
LESS THAN INDICATED

00010
WATER

TEMP

CENT

25.1
2449
24.7
22.6
2244
22.1

00665
PHOS-TOT

MG/L P

0.055
0.057
0.062
0.064
0.066
0.072

00300
DO

MG/L

32217
CHLRPHYL

A
UG/L

2.l

3.8

00077
TRANSP
SECCHI
INCHES

24

60

00094
CNDUCTVY
FIELD
MICROMHO

140
140
140
180
177
176

011403

34 48 20.0 087 25 35.0 3

WILSON LAKE

01077 ALABAMA
040891
11EPALES 2111202
0018 FEET DEPTH CLASS 00
00400 00410 00610 00625
PH T ALK NH3-N TOT KJEL
CACO3 TOTAL N
SuU MG/L MG/L MG/L
8.20 51 0.100 0.400
8.20 52 0.100 0.200
8.20 53 0.090 0.200
7.60 66 0.070 0.300
7.50 67 0.060 0.200K
7.50 67 0.060 0.200K

00630
NOZ2&NO3
N-TOTAL

MG/L

0.400
0.400
0.400
0.400
0.390
0.390

00671
PHOS~DIS
ORTHO
MG/L P

0.022
0.021
0.021
0.039
0.038
0.043



APPENDIX D

TRIBUTARY DATA



STOKET RETRIEVAL DATE 76/07/22
0llsal £50114A1
34 46 00.0 0GB7 37 30.0 4
TENNESSEE RIVEK

01 7.5 FLUORENCE
O/WILSON LAKE (RESVK) 040891
wiLSON DAM SPILLWAY NEAR FLORENCE
11EPALES 2111204
00V0 FEET ODEPTH CLASS 00
00630 00625 00610 06671 00665
OATE TIME DEPTH NO2&NO3 TOT KJUEL 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

73703703 lo 00 U.640 2.200 0,105 0.033 0.045

73704704 11 00 0.520 2.900 0.189 0.037 0.065

73705706 12 35 0.510 0.760 N.044 0.029 0.050

73706718 10 07 0.3748 0,250 2.026 0.033 0.045

73707714 11 30 6.300 0.900 0.037 0.016 0.035

73708711 09 wo ¢.330 0.100K 0.014 0.019 0.035

73709716 09 30 v.300 0.230 0.019 0.029 0.040

73710713 11 00 0.320 0.1A0 0017 0.037 0.050

73711717 10 00 0.450 0.200 C.024 0.034 0.045

73/12/03 09 00 0.400 0.300 0.048 0.051 0.075

T4/01705 09 30 0.504 0.200 3.052 0.040 0.075

Te/0l/719 10 00 0.550 0.200 0.048 0.028 0.080

Ta/762/710 10 30 U.616 0.400 0.040 0.030 0.050

74/02/723 09 30 0.550 0.200 0.040 0.030 0.055S

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/07/22
0114a2 LS50114A2
34 48 00.0 087 23°00.0 4
TENNESSEE RIVER

01 7.5 WHEELER DAM
I/WILSON LAKE (RESVR) 040891
S ENu OF POWERHOUSE AT WwHEELER DAM
11EPALES 2111204
0000 FEET DeEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2ANO3 TOT KJEL NH3=N PHOS=DIS PHOS-TOT
FROM oF N=TOTAL N TOTAL ORTHO
LI, DAY FEET MG/L MG/L MG/L MG/L P MG/L P

73703704 10 00 C.600 2736 9.138 0.027 0.045

73764713 10 10 0.520 34000 0.147 0.046 0.075

73705709 12 20 0.460 0.750 0.105 0.036 0.055

73766713 10 o0 0.350 0.560 0.050 0.028 0.0060

73/07718 10 30 0.260 2.200 0.062 0.014 0.050

73708711 09 25 0.220 0.350 C.046 0.015 0.045

73703718 10 30 ¢.260 0.440 0.046 V.02l 0.040

73710718 10 00 0.320 0.650 0.024 0.025 0.045

73711719 12 15 0.380 0.550 0.064 0.034 0.035

13712711 13 SO 0.430 0.200 0.040 0.040 0.060

74701708 10 15 0.520 0.800 0.060 0.028 0.075

74761724 12 55 0.588 0.400 9.072 0.036 0.065

74702710 12 30 0660 0.600 0.070 0.030 U050

Tar02/723 12 15 C.540 0.500 0.035 0.030 0.065



STORET RETRIEVAL DATE 76/07/22
01148l L5vull4Bl
34 57 00.0 087 35 40.0 4
SHOAL CREEK

o1 7.5 PRUITTON AL
T/WILSON LAKE (RESVR) 040891
XING OF SEC RD 3.5 MI w OF OREEN HILL
11EPALES 2111204
0000 FEET DePTH CLASS 00
00630 00625 00610 00671 00665
DATE TIMF DEPTH NO2ANO3 TOT KJEL NH3=N PHOS-DIS PHOS-TOT
FROM OF N=-TOTAL N fOTAL ORrRTHO
Fo DAY FEET MG/L MG/L MG/L MG/L P MG/L P

737063703 16 30 0420 2200 0.084 0.023 0.045

73/7064/006 12 00 0.420 0.740 0.037 0.015 0.027

73705706 13 1S 0.315 0.9006 0.027 0.022 0.030

73/06/18 10 45 0.480 0.160 0.006 0.030 0.055

737067714 11 30 0.294 0.150 0.021 0.017 0.050

73708711 11 00 0.189 0.130 0.023 0.017 0.050

73709716 10 3¢ 0.252 0.360 0.022 0.032 0.050

73710718 11 45 Jo.1a7 0,200 3.013 0.030 0,045

73711717 09 90 0.088 0.150 v.021 0.029 0.040

73712708 10 00 J.630 0.100 0.012 0.028 0.028

74701705 11 00 0.520 0.200 U016 G«024 0.045

74701719 09 90 0.650 0.100K 0.016 0.020 0.035

74702710 10 00 0.570 0.200 0.015 0.020 0.025

Ta/02723 10 15 0.430 0.100K 5.01S 0.020 0.035

K VALLUE KNOWN TO BE
LESS THaN INDICATED



STORET RETRIEVAL ODATE 76707722
0114C1 "L>0114Cl
34 52 00.0 087 25 00.0 4
BLUEWATER CREEK

01 7.5 WHEELER DAM
T/WILSON LAKE (RESVR) 040891
US 72 BRDG 5 MI £ OF KILLEN
11EPALES 2111294
0000 FEET DEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NOZ&NO3 TOT KJUEL NH3-=N PHOS-DIS PHOS-TOT
FROM of N-TOTAL N TOTAL ORTHO
T0 0OAY FEET MG/L MG/L MG/L MG/L P MG/L P

73703704 09 30 C«550 0.660 0.050 0.016 0.045

73/64/13 10 25 Ge.430 1.500 0.050 0.005K 0.010

73705709 17 35 0.490 0.140 0.024 0.019 0.025

73706713 10 20 0.530 0.170 0.005K 0.013 0.025

73707718 11 00 0.500 0.270 7.021 0.022 0.055

73/68/17 09 45 0.250 1.200 0.030 0.011 0.100

73709/18 11 10 0.273 0.380 0.012 0.006 V.020

73710718 10 20 0.126 0.750 0.040 0.008 0.015

73711719 12 00 0.080 0.950 0.036 0.012 0.012

73712711 14 00 C.616 0.100 0.012 0.012 0.015

T4/¢1/708 10 30 U740 0.300 0.020 0.012 0.020

Tas01724 13 15 C.570 0.800 0.040 0.020 0.110

Ta/02/12 12 45 0.670 0.400 0.015 0.005 0.005

764702720 12 00 3.570 0,200 0.030 0.010 0.015

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/07/22 )
011401 L>0114D1
34 46 00.0 087 22 30.0 4
BIG NANCE w~IVER

01 7.5 ROGERSVILLE
T/WILSUN LAKE (RESVK) 040891
SEC RD XING W EDGE OF VLG OF RED BANK
11EPALES 2111204
0000 FEET DEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KUEL NH3=N PHOS-DIS PHOS-TOT
FROM OF N-TOTAL N TOTAL ORTHO
Tu DAY FEET MG/L MG/L MG/L MG/L P MG/L P

73703706 06 2?5 G.990 0.660 0.081 0.028 0,055

73/04/704 14 00 0.960 9.500 0.240 0.020 0.050

73705705 10 43 1.140 0,400 034 0.028 0.055

73/706/21 16 30 0.650 0.720 0.044 0.064 0,175

73707714 09 10 0.980 0,540 0.072 0.024 0,065

73708714 09 15 1.300 0.130 0.025 N.012 0.030

73/39/715 09 35 0730 0.130 0.014 0.011 0.020

73710712 14 36 0.530 0.160 0.018 0005K 0.020

73711709 13 00 0.590 0.500 0.019 0.010 0.03S

73712708 16 QS 0.860 0.400 0.020 0.035 0.065

74/01/705 13 130 0.600 0.400 0.036 0.072 0.120

74/01721 13 20 Ue704 0.800 0.040 0.032 O.11¢

14702712 V9 99 1.260 0.150 0.015 0.015 0.0130

T4/02725 14 00 0.970 0.100 0.040 0.020 0.065

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 76/07/22

0114E1 LSO0114E1
34 45 30.0 087 25 30.0 4
TOWN CREEK
¢l 7.5 WHEELER DAM
T/WILSON LAKE (RESVR) 040891
ST HWY 134 BRDG 11 MI E OF MUSCLE SHOALS
11EPALES 2111204
0000 FEET DOEPTH CLASS 00
00630 00625 0n610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KJEL NH3=N PHOS-DIS PHOS-TOT
FRrROM OF N=TOTAL N TOTAL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L P MG/L P

73703704 09 20 0.690 2.400 0.180 0.066 0.165

73794713 09 30 1.200 3.360 0.105 0.011} 0.035

73705709 11 21 1.200 0.160 0.021 0.023 0.050

73/06/13 09 4S5 1.500 0.110 0.017 0.066 0.095

73707718 10 15 1.000 0.940 0.054 0.050 0.120

73/08/17 09 15 1.120 2520 te180 0.033 0.090

73709718 10 0S 1.060 0.225 0.022 0.006 0.020

73710718 09 45 1.020 0.350 0.020 "0.010 0.015

73711719 12 30 0.930 0.250 0.012 0.012

73712711 13 40 1.100 0.300 0.016 0.028 0055

74701708 10 00 Ce740 0.500 0.028 0.056 0.120

T4/D1726 12 45 C.490 1,400 €.052 0.060 0.315

74/02/712 12 15 1340 0.400 0.020 0.015 0.035

T4/02720 11 4S5 0.792 0.500 0045 0.030 0.105



STURET RETRIEVAL DATE 76/97/22
0l114aF1 ‘LSO1l1aF]
34 46 30.0 087 31 30.0 4
SHEGOG CREEK

0l 7.5 KILLEN
T/WILSON LAKE (RESVR) 040891
CO HwWY 48 HBRDG .75 MI S OF FORD CITY
11EPALES 2111204
0000 FEET DEPTH CLASS 00
00630 00625 00610 00671 00665
DATE TIME DEPTH NO2&NO3 TOT KJUEL 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

73703704 09 00 0.740 2.500 0.105 0.022 0.050

73704713 V9 30 0.810 1.680 Ne042 0.008 0.025

73705709 11 10 0.910 0.125 0.029 0.019 0.025

73706713 09 30 1.020 0.200 0.01¢4 0.021 0.050

73/07/18 10 00 c.820 0.500 0.046 ¢.013 0.035

73708717 U9 00 1.000 0.630 0.040 0.006 0.020

73709/18 09 35 0.880 0.210 0.010 0.012 0.025

13710718 09 30 6.700 0.200 0.033 0.012 0.020

73711719 12 45 0.630 0.950 0.040 0.016 0.020

73712711 13 2% 1.010 0.700 0.032 0.012 0.035

74/01708 09 4S5 1,000 0.300 0.016 0.016 0.030

T4/01/2% 12 30 0,430 3.300 L.136 N.092 0.270

74702712 12 00 1.040 0.500 0.037 0e010 0020

74702720 11 30 0.500 0.300 0.035 0.010 0.015



APPENDIX E

PARAMETRIC RANKINGS OF LAKES
SAMPLED BY NES IN 1974

STATE OF ALABAMA



LAKE DATA TO BE USEL IN RANKINGS

LAKE MEDI aN MEDI AN S00- MEAN 1o~ MEO1AN
CODE LAKE NAME TOTAL P INORG N MEaN SEC CrLuURA MIN DO DISS ORTHO ¥
0101 BANKHEAD LAKE 0.029 0,770 4524667 4.017 14.900 0.007
0103 GANTT QESERVOI= 0.029 0.300 46S5.778 2.l4s 14,000 0.008
0104 GUNTERSVILLE RESERVOIR 0e044 0,480 461111 8.567 12.200 0.0l«
0105 HOLT LOCK AND uvAM 0.018 0.835 449,417 2.183 13.600 0.006
0106 LAY LAKE 0.075 0,390 «70.778 7.056 13,000 0.032
0107 MARTIN LAKE 0.017 0.170 435.250 6.407 15.000 0.000
01034 MITCHELL LAKE 0.053 0.290 466.000 6.211 12.400 0.022
0109 PICKWICK LAKE 0.056 0.535 455,000 2+450 11.3900 0.035
0112 WEISS RESERVOIR 0.092 0.260 478, 389 11.261 14.900 0.034
0114 WILSON LARE 0.053 0.460 447,714 7.400 10.200 0.022

0115 LAKE PURDY 0,049 0.170 437.889 12.711 15.000 0.0l



PERCENT OF LAKES WITH HIGHER VALUES (NUMBES OF LARES WITH HIGHER VALUES)

LAKE MEDIAN MED] AN S00- MEAN 15- MEDI AN INVE X
CODE LAKE NAME TOTAL P INORG N MEAN SEC CHLOrA MIN 0O DISS OwT#0 P NO
0101 BANKHEAD LAKE 75 (M 10 ¢ 1) 60 ( 6) memn 25 . 2) 80 ( &) 320v
0103 GANTT RESERVOIR 5 € N 60 (  A) 30 ¢ 100 ¢ 100 40 ( 4) W 7) 375
0104 GUNTERSVILLE RESERVOIR 60 ( 6) 30 ¢ 3 4C ( 4) 20 ( 2) 80 (8} 5SS ( S 2db
0105 HOLT LOCK AND DAM 90 ( 9) o 0 0 ¢ 7) S0 € 9) 50 ( 9S) 90 ( 9) 330
010€ LAY LAKE 10 ¢ 1) 50 ¢ 5) 10 ¢ 1) 40 (o) 60 ( 6) 20 ¢ 2) 190
0107 MARTIN LAKE 100 ¢ 10) 95 ( 9) 100 ¢ 10} S50 ¢ 5) 5 9 100 ¢ 10) 450
0108 MITCHELL LAKE 40 ¢ &) 77 (7 20« 2) 60 ( 6) 0 N 3 ¢ 3) 295
0109 PICKWICK LAKE 20 ¢ 2) 20 t 2) 50 ¢ S) 89 « o) 90 ( 9 0 ¢ 0) 260
0112 WEISS RESERVOIR 0« 0) 80 ( 8) 0 ¢ 0) 10 ¢ 1) 25 ( 2} 10 ¢ 1) 125
0ll4 WILSON LAKE 30 ¢ 3 40 ¢ 4) 80 ( o) 30 ¢ 3 100 ¢ 10) S (3 315

0115 LAKE PURDY S0 ( 5) 95 (. 9) 90 ( 9) vt 0 S ( 0) SS ( 9) 295



LAKES RANKED B8Y IMDEX NOS,

RANK

w N

&

10

11

LAKE COOE

0107
0105
0103
o101
olle
0115
gl08
0104
0109
0106

0112

LAKE NAME

MARTIN LAKE

HOLT LOCK AND DaM
GANTT RESERVOIR
BANKHEAD LAKE

WILSON LAKE

LAKE PURDY

MITCHELL LAKE
GUNTERSVILLE RESERVOIR
PICKWICK LAKE

LAY LAKE

WEISS RESERVOIR

INDEX NO

450
390
375
320
315
295
295
285
260
190

125



