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FOREWORD

— — et ——— — —— ——

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

OBJECTIVES

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

"ANALYTIC APPROACH

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

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

b. By applying measurements of relevant parameters
associated with lake degradation, the generalized model
can be transformed into an operational representation of

~a lake, its drainage basin, and related nutrients.

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

LAKE ANALYSIS

In this report, the first stage of evaluation of lake and water-

. shed data collected from the study lake and its drainage basin is
documented. The report is formatted to provide state environmental
agencies with specific information for basin planning [§303(e)], water
‘quality criteria/standards review [§303(c)], clean lakes [§314(a,b)],
and water quality monitoring [§106 and §305(b)] activities mandated

by the Federal Water Pollution Control Act Amendments of 1972.
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Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and loading) and trophic condi-
tion are being made to advance the rationale and data base for
refinement of nutrient water quality criteria for the Nation's
fresh water lakes. Likewise, multivariate evaluations for the
relationships between land use, nutrient export, and trophic
condition, by lake class or use, are being developed to assist
in the formulation of planning guidelines and policies by EPA
and to augment plans implementation by the states.

ACKNOWLEDGEMENT

The staff of the National Eutrophication Survey (Office of
Research & Development, U. S. Environmental Protection Agency)
expresses sincere appreciation to the Kentucky Department for
Natural Resources and Environmental Protection for professional
involvement, to the Kentucky National Guard for conducting the
tributary sampling phase of the Survey, and to those Kentucky
wastewater treatment plant operators who voluntarily provided
effluent samples.

Harold Snodgrass, former Director, and Mercer M. Peters of
the Division of Water Quality provided invaluable lake documen-
tation and counsel during the Survey; and the staff of the Divis-
ion reviewed the preliminary reports and provided critiques most
useful in the preparation of this Working Paper series.

Major General Richard L. Frymire, the Adjutant General of
Kentucky, and Project Officers Lt. Colonel Thomas Buyher, Jr.,
and Lt. Colonel David B. May, who directed the volunteer efforts
of the Kentucky National Guardsmen, are also gratefully acknow-
ledged for their assistance to the Survey.



NAME

Barkley

Barren Rijver -

Cumberland
 Dale Hollow

Herrington

Kentucky

iv

NATIONAL EUTROPHICATION SURVEY

STUDY RESERVOIRS

STATE OF KENTUCKY

COUNTY

Lyon, Trigg, KY;
Cheatham, Montgomery,
Stewart, TN

Allen, Barren

Clinton, Pulaski, Russell,
Wayne

Clinton, Cumberland, KY;
Clay, Oyerton, Pickett, TN

Boyler, Garrard, Mercer

Calloway, Livingston, Lyon,
Marshall, Trigg, KY;
Benton, Decatur, Henry,
Houston, Humphreys, Perry,
Stewart, TN



8515’ 8500’ 84'45'

84°15
Ky.
CUMBERLAND LAKE é, v-
® Tributary Sampling Site : T—tei'"’ -
‘ D
3751 x  Lake Sampling Site o Lgation '8
_ ! Sewage Treatment Facility! £ ¥ .
. 2 3pkn. 2 §
0 10Mi.
()
Scale g lop, dom
$
Russell Springs,.
—37°00’

.g8'
< Laure/ R"‘
R1




|— 36"00"

85700 Stanford e UIIW
; Map Location
> A
g )¢ 3': = &, ’/
o § 5 "do,, eManchester ’
Columbia, é -_:1 "’.‘ S ]
Russell Spri 1 U ¥ g
ussell Spri '.‘/": X RSN é’ Q! 7 § ‘\\‘Q |
i = / Q&)\
N\
/\_/‘
Al
&
RN

Dale Hollow Reservoir

/v Drainage Area Boundary
! ¥ j’ i" k 5P $__T ¥
eClinton ¢ P73 50“1
Scaie
| | i

. Joc ksboro

__ VIRGINIA
TENNESSEE

CUMBERLAND LAKE

@ Tributary Sampling Site
X Lake Sampling Site

B Sewage Treatment Facility

LA




CUMBERLAND LAKE
STORET NO. 2101
I. CONCLUSIONS
A. Trophic Condition: |

Survey data indicate that Cumberland Lake is mesotrophic;
i.e., moderately supplied with nutrients and moderately pro-
ductive. Whether nutrient enrichment is beneficial or deleterious
depends on the actual or potential effect on the uses of the
lake. In this regard, personnel of the Kentucky Department for
Natural Resources and Environmental Protection have indicated
there is no known impairment of the beneficial uses of Cumberland
Lake.

This water body ranked second in overall trophic quality
when the five Kentucky reservoirs sampled in 1973 were compared

" using a cpmbination of six parameters*. One of the reservoirs
had less median total phosphorus, two had less median dissolved
phosphorus, one had less median inorganic nitrogen, one had less
mean chlorophylll a, and one had greater mean Secchi disc trans-
parency. Marked depression of dissolved oxygen with depth occurred
~at six of the seven sampling stations in October.

Survey limnologists did not observe macrophytes or surface
concentrations of algae during any of the sampling visits; and
in a summary report (Anonymous, 1976), it is concluded that this
is a mesotrophic reservoir of high water quality which provides

a fine sport fishery.

* See Appendix A.



B. Rate-Limiting Nutrient:

The algal assay ;esu1ts indicate the lake was phosphorus'
limited at the time the samples were collected (05/29/73). The
lake data also indicate phosphorus limitation; at all sampling
times the mean inorganic nitrogen to orthophosphorus ratios were
greater than 30 to 1, and phosphorus limitation would be expected.

C. Nutrient Controllability:

1. Point sources--The phosphorus contributions of the listed
point sources accounted for less than 5% of the total input to
Cumberland Lake. Somerset contributed 3.1%; Monticello, 1.2%;
Russell Springs, 0.5%; and Williamsburg, 0.1%. However, the
phosphorus export rates of the Cumberland River and Beaver Creek.
were significantly higher than the rates of‘the other tributaries
(see page 15). For the Cumberland River, it is likely that point
sources beyond the 40-kilometer 1imit of the Survéy* contributed.
to the phosphorus inputs to Cumberland Lake.

The phosphorus loading of 1.96 g/m? measured during the
sampling year is over 1.6 times that proposed by Yollenweider
(Vo]]énweider and Dillon, 1974) as a eutrophic loading (see
page 16). For this reason, all phosphorus inputs'to the reser-
voir should be minihizeq to the greétest possible extent to slow.
the trend toward a eutrophic condition. |

2. Non-point sources--The phosphorus l1oad from non-point
serces accounted for over 95% of the total reaching Cumberland

Lake. About 50% of the phosphorus input can be attributed to the

* See Working Paper No. 175, "...Survey Methods, 1973-1976".
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Cumberland River after accounting for the point-source load from
the town of Williamsburg. As discussed above, part of the phos-
phorus load of the Cumberland River may be due to distant point
sources rather than non-point source contributions.

Beaver Creek had an apparent phosphorus export rate of 71
kg/km?/yr, which is also much higher than would be expected from
non-point sources and could have resulted from an underestimation
of the contribution of the Monticello waste treatment facility
or to unidentified point sources in that drainage basin.

Among the other tributaries, substantial phosphorus con-
tributions came from the South Fork of the Cumberland River
(12.9%) and Rockcastle Creek (10.2%). The 17 additional listed
tributaries collectively contributed 15.9% of the total. The
ungaged tributaries contributed an estimated 5.3% of the total

phosphorus input to the lake.
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II. LAKE AND DRAINAGE BASIN CHARACTERISTICS'
A. MorphometryTT:
1. Surface area: 203.36 kilometers?.
Mean depth: 24.2 meters.
Maximum depth: >56.7 meters.

Volume: 4,927.800 x 1¢¢ m3.

s W N

Mean hydraulic retention time: 226 days.

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

1. Tributaries -

Drainage Mean flow
Name area (km?)* (m®/sec)*
Cumberland River 5,180.0 89.47
Indian Creek 22.5 0.30
Williams Creek ' 21.0 0.28
Otter Creek 174.3 2.39
Beaver Creek 238.3 3.28
Meadow Creek 48.2 0.64
Lily Creek 26.4 0.35
Horse Creek 43.0 0.57
Wolf Creek 43.0 0.57
White Oak Creek 59.3 0.80
- Fishing Creek Arm 365.2 5.07
Sinking Creek (M-1) 42.2 0.56
Pitman Creek 192.2 2.94
Buck Creek 758.9 11.73
Rockcastle Creek 1,921.8 30.88
Laurel River 733.0 11.48
Beaver Creek (S-1) 55.7 0.75
South Fork, Cumberiand River 2,805.0 55.07
Little S. Fk., Cumberiand River 308.2 4.26
Sinking Creek (V-1) 111.4 1.51
Minor tributaries &
immediate drainage - 1,640.5 29.94
Totals 14,790.1 252.84*%*

T Table of metric conversions--Appendix B. _

t++ At maximum power pool (el. 220 m.): Jett, 1974; Anonymous, 1976.
* For limits of accuracy, see Working Paper No. 175.

** Sum of inflows adjusted to equal outflow.



Drainage Mean flow
Name area (km2)* (m3/sec)*

2. QOutlet -
Cumberland River 14,993, 5%* 252.84

C. Precipitation***:
1. Year of sampling: 150.0 centimeters.

2. Mean annual: 120.6 centimeters.

* For Timits of accuracy, see Working Paper No. 175.
** Includes area of lake.
*** See Working Paper No. 175.



ITI. WATER QUALITY SUMMARY

Cumberland Lake was sampled three times in 1973 by means of a
pontoon-equipped Huey helicopter. Each time, samples for physical
and chemical parameters were collected from seven stations on the
lake and from a number of depths at each station (see map, page v).
During each visit, a single depth-integrated (4.6 m to surface)
sample was composited from the stations for phytoplankton identi-
fication and énumeration; and during the first visit, two 18.9f
liter depth-integrated samples were composited for algal assays.
A]so»each time, a depth-integrated sample was collected from each
of the stations for chlorophyll a analysis. The maximum depths sampled
were 56.7 meters at station 1, 44.2 meters at station 2, 30.5 meters
at.station 3, 39.6 meters at station 4, 40.2 meters at station 5,
36.3 meters at station 6, and 25.6 meters at station 7.

The sampling results are presented in full in Appendix D and are

summarized in the following table.



PARAMETER

TEMP (O)

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

SECCHI (METERS)

A, SUMMARY OF PHYSICAL ANMD C

1ST SAMPLING

7 SITES

RANGE

- 19.8

- 9.8

MEAN
15.6

9.0

( 5/29/173)

MEDIAN

16.6

9.0

ER2-2- 2 2 2-X-2-3-2-2-4-2-R-X-2-2-2-2-2-2 %4

- Te7
- S6.
- 0.069
- 0.025
- 0.420
- 0.140
- 0.500
- 0.480

=~ 0740

?.S

38,
0.023
0.007
0.303
0.051
0.263
0354
0566

1.8

7.5

36.
0.018
0.006
0.300
0.040
0.300
04340
0.570

le8

2.2
385
5.9
27
0.007
0,004
0.050
0.040
0.200
0.090
04260

3.6

2ND SAMPLING (
7 SITES

ME AN
- 28.1 20.9
- 9.1 5.8
- 205, 135.
- 8.8 7.0
- 59, 38.
- 0.056 0,017
- 0,022 0.007
- 0.520 0.273
- 0.080 0.055
- 0.600 0.265
- 0.560 0.328
- 0,760 0.538
- 8.5 7.1
- 1.6

8/721/73)

MEDIAN

21.5
5.2
136.
6.9
36.
0.013
0.006
0.340
0.050
0.200
0.405
0.580
7.6

1.5

HEMICAL CHARACTERISTICS FOR LAKE CUMBERLAND
STORET CODE 2101

3kD SAMPLING (10/25/73)

RANGE

7 SITES
ME AN
23.2 1943
7.2 4.1
177, 130,
7.6 7.1
53, 39,
0.054 0,019
0.013  0.008
0.440 0,206
0.230  0.047
0.800 0.260
0.480 0,253
00920 0,466
3.9 2.6
3.0 2.5

MEDIAN
2le4
S.8
130.
743



B. 'Biological characteristics:

1. Phytoplankton -

Sampling : Dominant . Algal Units
Date Genera per ml
05/29/73 1. Flagellates o 447
2. Fragilaria sp. 394
3. Dinobryon sp. 105
4. Cryptomonas sp. 79
5. Stephanodiscus sp. 66
Other genera 79
Total 1,170
08/21-22/73 1. Anomoeoneis sp. . . 5,132
2. Flagellates 572
3. Cosmarium sp. 248
4. Cyclotella sp. 133
5. Fragilaria sp. - 57
Other genera : 173
Total 6,315
10/25/73 1. Anomoeoneis sp. 628
2. Flagellates 107
3. Synedra sp. 107
4. Fragilaria sp. 92
5. Cyclotella sp. 61
Other genera : 154
Total 1,149
2. Chlorophyll a -

- Sampling Station Chlorophyll a
Date ~ Number : (ng/1)
05/29/73 1 1.1

: 2 1.8
3 2.4
4 2.3
5 2.3
6 1.2
7 1.2

08/21-22/73

NO TR WwN -
WO NN~
AP OIOWVWOL;
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Sampling Station Chlorophyll a
Date Number (ng/1)

10/25/73

NOYO R, W~
NN = =W W
PWSNNOTOHW

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

a. Stations 1, 2, and 3 -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.004 0.348 0.1
0.050 P 0.054 0.348 4.9
0.050 P + 1.0 N 0.054 1.348 15.4
1.0 N 0.004 1.348 0.1

b. Stations 4, 5, 6, and 7 -

Ortho P Inorganic N Maximum yield

Spike (mg/1) Conc. (mg/1) Conc. (mg/1) (mg/1-dry wt.)
Control 0.024 0.296 0.1
0.050 P : 0.074 0.296 4.4
0.050 P + 1.0 N 0.074 1.296 16.7
1.0 N 0.024 1.296 0.1

2. Discussion -

~The cdntro] yields of the assay alga, Selenastrum cépri-
cornutum, indicate the potential primary pfoductivity of
Cumberliand Reservoir was low at the time the samples were
collected (05/29/73). In both assays, the significant
increases in yield with the addition of phosphorus alone
indicate phosphorus limitation. Note that in neither assay

did the addition of nitrogen alone result in an increase in
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yield.
The lake data also indicate phosphorus limitation. The
mean inorganic nitrogen to orthophosphorus ratios were 32 to

1 or greater at all sampling times.
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IV. NUTRIENT LOADINGS
(See Appendix E for data)

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

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

Except for Sinking Creek (M-1), nutrient loads for sampled tribu-
Ataries were determined by using a modification of a U.S. Geological
Survey computer program for calculating stream ]dadings*. Nutrient loads
shown are those measured minus point-source loads, if any.

The nutrient loads measured at the Somerset wastewater treatment
plant exceeded the loads measured in Sinking Creek at station M-1; the
nutrient loads for this stream and the unsampled "minor tributaries and
immediate drainage" ("2Z" of U.S.G.S.) were estimated using the means
of the nutrient exports, in kg/km?/year, at stations B-1, c-1, D-1,
F-1, H-1, J-1, K-1, L-1, N-1, P-1, Q-1, R-1, S-1, T-1, U-1, and V-1 and
multiplying the means by the ‘M-1 and ZZ areas in km.

The operators of the Monticello, Williamsburg, and Somerset waste-

* See Working Paper No. 175.
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water treatment plants provided monthly effluent samples and corres-

ponding flow data. The operator of the Russell Springs treatment plant

did not participate in the sampling program, and nutrient loads were

estimated at 1.134 kg P and 3.401 kg N/capita/year.
A. Waste Sources:

1. Known mum‘cipa]1~ -

Pop. Mean Flow
Name Served* Treatment (m®/d)
Russell 1,641 trickling 621.1*%*
Springs filter
Monticello 3,618 trickling 927.7
. filter
Williamsburg 3,687 trickling 923.3
filter
Somerset 10,436 act. sludge 5,659.2

2. Known industrial - None

+ Anonymous, 1971.
* 1970 Census.
** Estimated at 0.3785 m®/capita/day.

Receiving

Water

Lily Creek

Elk Spring Creek/
Beaver Creek
Cumberland River

Sinking Creek (M-1)
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_B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr total
a. Tributaries (non-point load) -
Cumberland River 198, 405 49.9
Indian Creek 235 0.1
Williams Creek 180 <0.1
Otter Creek 1,020 © 0.3
Beaver Creek (E-1) 16,810 4.2
Meadow Creek 785 0.2
Lily Creek 645 0.2
Horse Creek 440 0.1
Wolf Creek 370 0.1
White Oak Creek 530 0.1
Fishing Creek Arm 4,900 1.2
Sinking Creek (M-1) 535 0.1
Pitman Creek 4,190 1.1
Buck Creek 11,845 3.0
Rockcastle Creek 40,745 10.2
Laurel River 17,655 4.4
Beaver Creek (S-1) 205 <0.1
South Fork, Cumberland River 51,225 12.9
Little S. Fk., Cumberland River 2,465 0.6
Sinking Creek (V-1) 940 0.2
b. Minor tributaries & immediate
drainage (non-point load) - 20,835 5.3
¢. Known municipal STP's -
Russell Springs ' 1,860 | 0.5
Monticello 4,695 1.2
Williamsburg 300 0.1
Somerset ' 12,375 3.1
d. Septic tanks* - 20 <0.1
e. Known industrial - None -
f. Direct precipitation** - 3,560 0.9
Total 397,770 100.0

2. Outputs -
Lake outlet - Cumberland River 243,735

‘3. Net annual P accumulation - 154,035 kg.

* Estimate based on 73 shoreline dwellings; see Working Paper No. 175.
** See Working Paper No. 175,
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -

‘ kg N/ % of

Source yr total

a. Tributaries (non-point load) -

Cumberland River 3,748,075 37.3
Indian Creek 15,680 0.2
Williams Creek 13,565 0.1
Otter Creek 73,170 0.7
Beaver Creek (E-1) 186,655 1.9
Meadow Creek 27,120 0.3
Lily Creek 11,465 0.1
Horse Creek 21,865 0.2
Wolf Creek 19,985 0.2
White Oak Creek 28,875 0.3
Fishing Creek Arm 205,675 2.0
-Sinking Creek (M-1) 22,685 0.2
Pitman Creek 131,815 1.3
Buck Creek 408,005 4.1
Rockcastle Creek 2,319,940 23.1
Laurel River 573,855 5.7
Beaver Creek (S-1) 14,325 0.1

S. Fork, Cumberland River 990,995 9.9
Little S. Fk., Cumberland R. 69,195 0.7
Sinking Creek (V-1) 22,615 0.2

b. Minor tributaries & immediate
drainage (non-point load) - 881,935 8.8

¢. Known municipal STP's -

Russell Springs ' 5,580 0.1
Monticello _ 10,515 0.1
Williamsburg 840 <0.1
Somerset 19,740 0.2
d. Septic tanks* - 780 _ <0.1

e. Known industrial - None - -
f. Direct precipitation** - 219,545 2.2
Total | 10,044,495 100.0
2. OQutputs -
Lake outlet - Cumberland R. 7,234,410
3. Net annual N accumulation - 2,810,085 kg.

.* Estimate based on 73 shoreline dwellings; see Working Paper No. 175.
** See Working Paper No. 175.
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Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km?/yr kg N/km?/yr
Cumberland River - 38 724
Indian Creek 10 697
Williams Creek 9 646
Otter Creek 6 420
Beaver Creek (E-1) 71 783
Meadow Creek 16 563
Lily Creek 24 434
Horse Creek 10 508
Wolf Creek 9 465
White Oak Creek 9 487
Fishing Creek Arm 13 563
Pitman Creek 22 686
Buck Creek 16 538
Rockcastle Creek 21 1,207
Laurel River 24 783
Beaver Creek (S-1) 4 257
South Fork, Cumberland River 18 353
Little S. Fk., Cumberland River 8 225

Sinking Creek (V-1) 8 203
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Yearly Loadings:

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

Note that Vollenweider's model may not be applicable to

water bodies with short hydraulic retention times.

Total Phosphorus Total Nitrogen
Total Accumulated Total Accumulated
grams/m?/yr - 1.96 0.76 49.4 13.8

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

"Dangerous" (eutrophic loading) 1.20
"Permissible" (oligotrophic loading) 0.60
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Vi. APPENDICES

APPENDIX A

LAKE RANKINGS



LAKE DATA TO BE USED IN RANKINGS

LAKE
Coodt

2101
2102
2103
2l0e

21us

LAKE NAME

LAKE CUMBERLANU-

DALE HOLLUW RESERVOIR
HERRINGTON LAKE
KENTUCKY LAKE

BARREN RIVER KESERVOIR

MED I AN
TOTAL P

9.016
Qevlb
0407y
0.072

0e.027

MED [ AN
INOKRG N

U.330
ve270
0.550
0520

04,460

Su0-

MEAN SEC

43ce381

330.000
4424667
46l.972

4524594

MEAN

CHLORA

3.805
3.594
14.908
9.089

8.216

15~

MIN DO

14,900
14.800
14900
12.600

14.900

MEDIAN
DISS P

0007
0.005
0,047
0.030

0.006



< - o ——

PERCENT OF LAKES A1TH HIGHER VALUES

LAKE’ ‘ MED AN MED [ AN 500- MEAN 15- MEDIAN INDE
CODE  LAKE NAME TOTAL P INOKG N MEAN SEC CHLORA MIN DO DISS P NO

2101 LAXE CUMSERLAND 60 ¢ 3) 60 ( 3 60 ( 3) 60 ¢ 3 20 ( 0) 40 ( 2) 300
2102 DALE HOLLUW RESERVUIR 80 (&) B0 (&) 80 (&) 80 ( &) 60 ( 31 80 ( & 460
2103 HERRINGTON LAKE 0 o) 0 0 40 (20 0o 0 20 ¢ 0) 0 0 6
210%  KENTUCKY LAKE 20 € 1) 20 ¢ 1 0 ¢ 0) 20 ¢ 1) 80 ( 4 20 ¢ 1) 16(

2105 BARKEN RIVER RESERVOIR ) 40 (2} 49 ( 2) 20 ( 1) 40 ( 2) 20 ( 0) 60 ¢ 3) 220



LAKES RANKED HY INUEA NUS.

RANK

Lakk CODE LARE WAME

2102
2101
21lvd

2104

2103

DALE HULLUW RESERVOIR
LAKE CUMBERLANU

BARREN RIVER RESERVOIR
KENIUCKY LARE

HERRINGTON LAKE

IHDEX NO

460
300
220
160

60

B A



APPENDIX B

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 1077 = 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

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



APPENDIX C

TRIBUTARY FLOW DATA



LAXE COuE 2lol

TOTAL ORAINAGE axEa UF LAKE(SU XM)

SUS=-DRAINAGE

TRIBUTAKY AREA(SQ KM) JaN
2101A1 14993,.5 325.u38
2101A2 5180,.,0 167.21
210181 22.5 0.45
21v1Ci 21.0 0.42
21vlDi 174,3 3.9«
2l01E1l 234,.3 Se47
2i01F i 48.2 l1.02
210161 26,4 0.54
210141 “3.0 0.91
2lulJlt 43.0 0.91
21011 59.3 1.27
210111 36%,.2 8.55
2i01M] 42.2 0.88
2101INL 192.2 4456
2101vi 758.9 18.15
21014l 1921.8 58,36
2101iR1 733.0 23.30
210151 55.7 1.19
210171 2805.0 109.30
2101Vl 308.2 - Tels
2lulvi 111.4 2446
210127 1642.1 41.40

TOTAL DRAINAGE AREA OF LAKE
SUM OF SUB-DRAINAGE AREAS

TRIBUTARY FLOw INFORMATION FOR KENTUCKY

Lane CUMHERLAND

14963,5
MAR APR
431.27 457,60
211467 142,83
9.32 0.45
0.76 Oeu2
6.31 3.68
8.64 S5.04
1.76 0.99
0.56 0+54
le96 0.88
1456 G.88
2.15 1.22
13.22 7.82
1eo3 0.88
7473 4.84
30.72 18.60
T4416 46492
26.70 15.46
2401 1.13
125.19 79.77
11.16 6.57
402 2432
59.44 36.16

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW
2101A1 3 73 459,58
4 73 498,38
) 73 434,95
6 73 530,94
7 73 501.77
& 73 314403
9 73 124,06
10 73 178,48
11 73 215.94
12 73 S07.44
1 T4 1041049
2 74 907.84
3 T4 S24.14

Day

W

FLOW

78l.54

605,98
453,07
140,17
15.46
99,68
4402

914.063
1112.85
645,62

MaY

322.25
87,36
.31
0.28
2ol
3.28
0.68
V37
0.59
0.59
0.82
5.01
0.59
2432
10.25
26.22
9.80
0.79
46.72
4425
1.56
22.23

14993.,5
14791.4

Day

28

20
17

NORMAL [ZED FLOWS (LMS)

JUN

208.58 18
45,03 4
0'1“
.13
1.22
1.67
0.31
Uel?
0.28
V.28
0.“0
2'63
0.27
l.44
7.19
18.55 1
6.12
V.37
22.77 1
2.21
Ge76
12.74 1

SUMMAR

FLOW

137.05

1121.35
B46.67

JUL

6.“‘.
l.68
Qe13
0.12
1.05
led4
0.28
0.15
Ue25
0.25
0.34
2424
0.25
1.36
6.54
5.80
%453
0.34
8.97
1.87

0465

0434

Y

vay

AUG

172.48
25.51
0.006
.05
0.5¢
Q.76
Q.13
V.07
Cele
Vel2
017
l.22
0.12
Vo8
ledl
7.22
le67
0.16
8430
1.02
0.34
6.26

TOTAL FLOW IN
TOTAL FLOW OUT

2737175

Ser ACT

121425 114,99 |}
12,91 15.52
UeOu 0.03
Vel& Ue03
V.37 0e26
Oenl 0437
0e09 0,07
0.05 0.04
V.08 0.06
0.08 0.06
0,12 0.08
0.82 0.57
0.08 0.006
0e45 0.28
1.08 0.62
3031 2.27
leta Ue74
0.11 0.08
8.27 7.39
V.68 048
0.23 0.16
3,99 27.78

= 2999.12

= 3038.48

FLOW

NUV

49,u3
45451
0.15
Oela
1.19
l.64
0.31
0.,18
Uec8
0.28
0.40
252
0.28
l.02
4e13
j4.92
6.23
0.37
31.60
2.12
0.76
11.44

veC

220470
94,17
Uela
0.31
2463
3'62
0.71
0.40
0.65
0.65
0.88
5.58
0.62
3.60
13.68
35.65
16.03
0.82
78.75
“.70
1.67
25,46

HE aN

8Y.47
0.30
0.28
239
3.28
0-6“
0.35
0.57
0657
0.40
5.07
Ueb6
2094
11.73
KITNY. T3
ll.04d
0.75
S5.07
“.26
1.51
25454



LA<E CGDE 2101

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY

21V1A2

2ivlsl

2101C1

MONTH

— e
O OWRNCNEWWN=N=OOO~NOUN W

—
- N

bt
WN=N=OVONONSWWN

TRIBUTAKY FLOW INFORMATIUN FOR KENTUCKY

LARE CUMOERLAND

YEAR

MEAN FLOW

336497
150,08
223,79
93.98
83.82
45.19
15,238
20476
176413
251474
404493
404,93
189.16
199.07
1.08
0.48
0.96
0.42
0.26
0.us
0,02
0.01
045
0.68
leds
0.68
0.65
0.99
0445
Ve85
0.37
0.25
0,03
0.02
0.01
0.42
0.62
1.36
0.65
0.62

DAY

14
12
17
30
18
22
30
10

12
16

31
29

17
22
19
le
14
18

FLOW

110.15
237.86
114,40
67.39
2l.12
12.03
71.92
38.51

Tlb.42
495,54

r{]
17

20

20
17

FLUW

23.05
193.12

56.35
183.41
10.82
64400
32.00

1030.73

UAY

15

2/3/15%

FLOW

668410



TRIBUTARY FLOW INFORMATION FOR KENTUCKY 2/3/15
LAKE COUE 2101 LAKE CUMBERLAND

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLOW DAY FLuUw DAY FLOw
2iu101 3 73 8,27
4 73 3.91 1 3,68 29 5.64
5 13 7.33
6 73 3.57 17 4450
7 73 2412 22 0.18
8 . 73 0,34 15 0.18
9 73 Del6 lo Uelb
10 73 0.2 14 0.12
11 73 3,60 18 .37
12 73 S5.18
1 14 12.52 S 10.51 20 2.12
2 T4 Seb4 2 19,14 17 2.61
3 T4 5,13 17 2.97
2101E1 3 73 11,30
4 73 5,27 1 4,96 28 14.27
5 73 10.08
6 73 4,76 17 6.00
7 73 2492 22 0.24
8 73 Ue4S 19 0.24
10 73 0.10 le .16
11 73 4,90 18 0,48
12 73 7.08 -
1 T4 16,82 4 40,49 19 3.00
2 T4 Te45 1 S.04 16 3.37
3 74 6.97 16 4419
2101F 4 3 73 2.29
4 73 1.05 1 Ue99 28 283
S 73 207 13 1.25
6 173 0,91 10 0.68
7 73 0457 7 0e34
8 73 0.08 19 0.05
9 73 0.04 16 . 0.04
10 73 0.03
11 73 0.93 17 0.14
12 73 1,39
1 Ta 3.23 5 2.72 20 0.57
2 74 l1e47 3 4493 16 0.65
3 14 1.42 30 1,98
2101u1l 3 73 1.05 31 0.54
4 73 062 28 1.16
S 13 0.88 13 0.91
6 73 0,37 10 0.08
7 73 0.37 7 031
8 73 .00 19 0.03
9 73 0.03 lo 0.03
10 73 0.03 20 0.02
11 73 059 17 0.06
12 73 0440
1 T4 1433 S 1.02 20 045
2 T4 0,45 3 1.13 16 0.21
3 T4 0.57 30 l.64



LA<E COUE 2101

MEAN MONTHLY FLOUWS AND DAILY FLOWS (CMS)

TRIBUTARY

210in1

21614l

2101K1

2lvlLl

MONTH

s g
VENOCVNSFTFWWN-NN=COCOX NN W

o Pt
— ) O

—
VNV WUNENN=O DNV WWN

10

TRIBUTARY FLOs INFURMATION FOR KENTUCKY 2/3/7%

LARE CUMOERLAND

YEAK

MEAN FLOW

170
1.0%
1e42
0.62
0.59
007
0,06
0.05
0.96
0465
2¢21
0.76
0.91
1.70
1.95
le&2
0.62
0.59
0.07
0.06
0.05
0.96
0.65
2e21
0.76
0.91

1093

31.15
S.52
9 an

FLOw

J.88
le9>
letd
Vela
Ue51
V.05
0.05
Ve03
0.10

1.70
1.93
2.63
U.88
1495
leds
Oela
0.51
V05
0.05
.03
0.10

1.70
1.93
2063
leda
4.02
l.so
0.79
Oea2
0.05
0.02
0.01
0.03

J.11
le76
1.27

7453
917
5430
275
037
vel3

Ue21
20,90

10,99
7493

DAY

20
16

20
16

20
16

28

26
16

FLuw DAy FLO®

le53
0.37

29.82

17.16
2.27



TRIBUTARY FLOW INFORMATION FUR KENTUCKY C 273715
LAKE CODE 2101} LAKE CUMBERLAND

MEAN MONTHLY FLOWS AND UAILY FLOWS(CMS)

TrIsuTARY MONTH YEAR MEAN FLOW DAY FLUW DAY FLUN DAY FLOwW
2101M1 3 73 1.30
4 73 1432 1 (.85 28 292
S 73 198 13 leu8
6 73 Ve 74 10 0.54
7 73 0,34 7 0.28
8 73 0.09
9 73 - 0e0l 16 0.01
10 73 0.01 20 ; 0.060
i1 73 1.22 17 0.02
12 73 099
1 74 3.20 S 2.15 26 1.76
2 74 0.62 16 025
3 Ta 1.13 30 0.91
2101N1 3 73 6.57
4 73 S.61 1 4,64 28 15,97
S 73 Te73 13 4,25
6 73 3.94 10 2492
7 73 1.93 7 l1.67
8 73 037 19 6415
9 73 004 16 0.07
10 73 0.06 . 20 v.02
11 73 4e42
12 73 S.69
1 T4 16465 5 11.16 26 915
2 74 374 le 1.53
3 T4 Se72 30 4464
2101P¢ 3 73 26411
4 73 21452 1 17.87 28 61445
S 73 34421 13 18.80
6 73 19.57 10 la.a7
7 73 9423 7 Bel4
8 73 1.39 19 0,57
9 73 0410 16 0.17
10 73 0413
11 73 17.90 17 Ve3a
12 73 21.63
1 74 66426 S 44446 26 36.53
2 T4 14464 3 29.17 16 6.00
3 74 22468 30 18,38
2101G1 3 73 67454 31 65.13
4 73 64,02
S 73 65.92 12 71.64
6 73 29.93 17 69,94
7 73 22,00 22 4,73
3 73 6400 19 2494
9 73 1.05 22 UettS
10 73 1419 13 130
11 73 49,84 10 4,28
12 73 45,87 8 10.70
1 74 258453 1e 807.03. 27 96.28
2 T4 41406 9 37.66
3 14 70,79 9 54,37



TRIBUTARY FLOW INFORMATION FUR ®KENTUCKY 2/3/175
LAXE CODE 2101 LAKE CUMBtRLAND

MEAN MUNTHLY FLOWS AND UAILTY FLOWS(CMS)

TRIBUTARY . MONTH YLAR MEAN FLON DAY FLOW Jay FLow  vay | FLuw
2loir1 3 13 “6.38 31 33.41
“ 73 32.73
S 73 29.51 12 23,84
6 73 16,51 17 20493
7 73 17.50 22 te78
8 73 Te45 19 1.73
9 73 1.13 ée 0.76
9 73 0.99 22 0.07
10 73 0.07 13 0.07
11 73 0.07 10 0.07
12 73 0.07 8 0.07
1 T4 0.07 12 0.07 27 0.07
2 T4 0.07 9 0.07
3 Tae 0.07 9 0.07
210181 3 73 leB4
‘ 4 73 1.56 1 l.42 28 .88
S 73 1.98 13 1.56
6 73 0659 10 0.51
7 73 0,48 7 0.65
8 73 0.13 19 Ve07
9 73 0.U3 e2 V.01
10 73 0.04 20 0.03
11 73 1.22 17 0.17
12 73 1405
1 T4 Se27 5 3.28 -y 1.95
2 T4 0.96 3 2444 16 Q.42
3 14 1.90 30 leb4
210171 3 73 203.60
4 73 94458 1 106,75 28 356.79
5 73 179.81
6 73 89,48 16 83.82
7 73 50440 22 10,76
8 73 20433 19 19.42
9 73 6.26 16 9477
10 73 5480 14 . 4.81
11 73 119.78
12 13 124.59
1 Ta 261,65 4 453,07 19 54.93
2 74 133.94 1 97.41 16 54.65
3 T4 128,28 16 55,22



TRIBUTARY FLOW INFORMATION FOR KENTUCKY 273415
LAKE CODE 2101 LAKE CUMBERLAND

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIBUTARY MONTH YEAR MEAN FLOW DAY FLUN DAY FLOW DAY FLuw
2101U1¢ 3 73 14,61
4 73 6497 1 6454 28 18489
5 73 12.97
6 73 6.48 16 7.39
7 73 3.77 22 0.31
8 73 065 19 0e34
9 73 0.31 16 0431
10 73 0.22 la ve22
11 73 6.40 18 0.65
12 73 9.26
1 Tae 22068 4 5‘0065 19 4408
2 T4 9.66 1 6.57 16 4433
3. T4 9,03 16 S5.41
2101vi 3 73 S5.27
A 73 2e46 1 2,32 28 6.68
S 73 4,76 13 2.86
6 73 2e¢24
7 . 73 1.30
8 73 Ue22
9 73 0.10
10 73 0.08
11 73 2.32
12 73 3.28 }
1 74 T.84 4 18.89 20 1.33
2 T4 3645 3 11.58
3 74 3.26 30 4,53
210122 3 73 80.42
4 73 4729
S 73 70.51
6 73 36453
7 73 24.41
8 73 6.99
9 73 2032
10 73 2452
11 73 48470
12 73 53.24
1 T4 145.83
2 74 4B8s42

3 14 55.22



APPENDIX D

PHYSICAL and CHEMICAL DATA



STORCT RETRIEVAL DATE 7-/01/27
210101
36 51 55.0 085 08 45.0
LAKE CUMBERLAND
c1207 KENTUCKY

LIEPALES 2111202
3 0180 FEET DEPTH
00010 30300 00077 00094 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH wATER Do TRANSP CNDUCTVY . PH I ALK ‘NH3=N TOT KJEL NO2&NO3 PHOS-DIS
FrOM OF TEMP SECCHI FIELD CACO3 TOTAL N W=-TOTAL ORTHO
TO Day FEET CENT MG/L INCHES MICROUMAO SU MG/L MG/L MG/L MG/L MG/L P
73/05/29 10 05 0000 17.7 72 135 7.50 40 0.060 0.400 0,300 0.006
10 05 0006 17.4 9.2 135 7450 38 0.030 0.200 0.300 0.002K
10 0S5 0015 16.u 8.6 125 Te50 37 0.030 0.300 0,300 0.005
lv 05 0030 15.1 9.0 125 7440 36 0.040 0.200 0.300 0.011
10 05 0050 14.4 9.0 130 740 36 0.040 0.200 0.330 0.006
10 05 0075 “13.8 9.2 130 7.30 36 0.040 0.200K 0.340 0.006
10 05 0100 12.5 9,6 130 Te40 35 0,040 0.200 0,350 0.006
10 0S5 0125 10.7 9.8 140 7.40 40 0.040 C0.200K 0.370 0,006
10 05 0150 9.7 9.6 145 7440 42 0.040 0.200 0.390 0.006
© 10 05 0186 9.4 9.2 145 7.40 40 0.040 0.200 0.390 0.009
73708721 106 35 0000 26.8 9.0 96 136 7.30 36 0.050 0.400 0,090 0.006
10 35 0015 2647 Seu 205 6.90 34 0.050 0.200 0,060 0.012
10 35 0025 264V 8.6 201 6.60 35 0,040 0.300 0.150 0.008
10 35 0035 23.2 198
1¢ 35 6050 20.4 4oV 188 6.30 34 04040 0.200 0.380 0.012
10 35 0071 17.1 Se2 171 6.20 28 0.040 0.200 0.360 0.009
10 35 0087 15.4 157
10 35 0092 14.8 5.8 162 6.00 a7 0.070 0.200 0.410 0.008
1¢ 35 0102 13.1 164
10 35 0130 10.3 5.0 167 5.90 36 0.060 0.200K 0,450 0.006
) 10 35 0170 9.7 2.8 180 5.90 49 0.050 0.200K 0,450 0,008
73710725 11 15 0600 21.5 168 130 7.60 35 0.030 0.200K 0.120 0.007
11 15 0005 21.5 Te0 128 7.60 36 Vo030V 0.200K 0.110 0.008
11 15 6025 2l.4 7.2 125 7.40 36 0.030 0.200K Oell0 0.009
i1 15 0055 21.2 6.2 125 | 7.00 34 0.030 0.200K 0.180 0.007
11 15 0u7s 16.8 3.6 95 6.90 26 04030 0.,200K 0.370 0.007
11 15 vl110 12.2 0.8 102 6.90 38 0.040 0.200K 0.360 0.013
il 15 0140 10.7 Ge2 116 6.90 45 0.040 0+200K 0.370 0.010

K VALUE KNOWN TO BE
LESS THAN INDICATED



STO=ET RETRIEVAL ULATE 75/01/27

DATE
FROM
T0

73795729

73/08/721

73710725

00665
TIME DEPTAH PHOS-TUT
oF
UaYy FEET  MG/L P

10 05 0000 uve015
10 05 0006 0.013
10 0S5 0015 Vebloa
10 05 0030 O.ul3
10 05 0050 0.015
10 0S5 0075 0,015
10 05 0100 0.018
10 05 0125 Je017
10 05 0150 0.017
1o 0S 0186 0.018
10 35 0000 Vo010
10 35 0015 0.013
10 35 0025 ve0l2
10 35 0050 ¢.012
10 35 0671 0.013
10 35 0092 0.039
10 35 0130 v.020
10 35 0170 0.024
11 15 0000 0.008
11 15 0005 G.009
11 15 0025 G.009
11 15 0055 0.010
11 15 0075 Vo020
11 15 0110 0.033
11 15 0140 vel43

32217
CHLRPHYL
A
JG/L

l'l

2101ul

36 51 35.0 085 Ov 45.0
LAKE CuMBERLAND

21207 KENTUCKY

L1EPALCES 2111202
3 3180 FEET

DEPTH



STORET RETRIEVAL ualE 75/01/27
2161¢2
36 52 30.0 085 03 05.0
LAKE CuMBERLAND
21207 KENTUCKY

11EPALLS 2111202
3 0125 FEET DEPTH
0001y 00300 00077 00094 00490 00«10 00610 00625 00630 0u67l
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3-~-N TOT KJEL NO26NO3 PrOS-DIS
FROM oF TEMP SECCHI FIELO CACO3 TOTAL N N-TOTAL ORTHO
T0 . DAY FEET CENT MG/L INCHES MICROMRO suU MG/L MG/L MG/L MG/L MG/L P
73705729 13 45 0000 18.7 T2 140 7.50 «S 0.040 0.400 0.300 0.005
: 13 45 0006 18.9 9.0 i 140 7.60 45 - 06030 0.300 0.300 0.005
13 45 0015 1843 9.0 135 7.50 44 0.030 0.300 0.290 0.007
13 45 0030 16.4 8,2 130 T.40 49 0.030 0.300 v.300 0.012
13 45 0050 13.9 Gt 130 740 39 0.030 0.300 0.320 0.005
13 45 0075 12.4 Gets 150 7.40 40 0.040 0.300 0.360 0.005
13 45 0100 11.1 9.2 155 - Te40 52 0.030 0.300 0.400 0.008
13 45 0125 10.3 8.6 160 7.40 54 0.030 0.300 0.420 0.011
13 45 0145 9.9 8.8 170 Te40 56 0.030 0.200 Ge420 0.008
73708721 14 30 0000 28,1 9.0 42 144 Te70 39 0.060 0.600 0.060 0.009
14 30 0015 27.4 9.0 139 7.50 36 0.050 0.300 0.060 0.007
14 30 0uas 25.5 7.6 138 7.10 37 0.040 0.300 0.160 0.006
14 30 0048 2046 4.0 122 6450 36 0.050 0.200K 0,420 0.006
14 30 0074 16.8 5.2 112 6430 32 0.050 0.200K 0,400 0.006
14 30 0100 1444 4.9 117 6+20 53 0.040 0.200K 0.520 0.008
14 30 0118 11.5 130 6.20 59 0.040 0.200K 0.500 0.005
73710725 10 40 0000 21.4 120 130 7430 38 0.050 0.800 0.120 0.011
10 40 0005 2le4 6.4 131 Te40 39 0.030 0.200K 0.110 0.008
10 40 0015 2le4 6.8 130 730 38 0.030 0.200K 0.110 0.009
10 40 0035 2le4 6.6 130 730 39 0.030 0.200 0.110 0.006
10 40 0055 20.6 1.8 120 7.00 39 0.030 0.200K 0.360 0.008
10 40 0075 16.8 3.0 110 6+90 38 0.040 0.200K 0.410 0.010
10 40 0095 14.0 1.4 130 6.90 53 0.040 0.200K 0.440 0.007

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75701727

DATE
FROM
To

73705729

73708721

7371v/25

000665

TIME DEPTH PHUS-TOT

OF
UAY

13 45
13 45
13 45
13 45
13 45
13 45
13 45
13 45
13 45
14 30
14 30
14 30
14 30
l¢ 30
14 30
14 30
10 40
10 40
10 40
10 40
10 &40
10 40
10 40

FEET

0000
00006
0015
0030
0050
0075
0100
0125
0145
0000
0015
00625
0048
0074
0100
0118
00600
0005
0015
0035
0055
0075
0095

MG/L ¥

Ue013
0.012
0.017
J.014
V.015
Ve018
Ue01l3
0.015
Ue0la
0,009
V.003
0.008
0.007
0.011
0.009
0009
G.011
0.008
0.008
0.010
0.010
0.015
0.022

32217
CHLRPHYL
A
UG/L

1.8

Bel

210102

36 52 30.0 085 03 0S.0
LAKE CuMBERLAND

21207 RENTUCKY

11EPALES 2111202
3 0125 FEET

DEPTH



STORET RETRIEVAL DATZ 75/01/27

DATE
FROM
T0

73705729

73708721

73710725

TIME DEPTH

OF
DAY

14
la
lo
14
14
la
14
15
15
15
15
15

‘1S

il
11
11
11

FEET

45
45
45
4S
45
45
4s

0000
0006
0015
0039
0050
0075
0097
0000
0015
0030
0066
0090
0100
0000
0015
0035
0056

v001ly 00300
wATER Do
TEMP

CENT MG/L

19.5
19.4
19.2
18,3
15.0
11.6
16.8
28.0
27.8
23.4
17.6
15.2
13.2 6.0
2l.6

21.5 6.6
21.5 6.0
20.0 1.2

S WODPOOVOIO0OD
® & & ¢ @ & & & & o
PO~ NPOrNOO®

K VALUE KNOWN TO BE
LESS THAN INDICATED

CoouT?
TRANSP
SECCHI
INCHES

60

70

108

000 v4
CNDUCTVY
F1ELD
MICROMHO

135
130
130
125
125
125
125
1«1
lal
136
103

85

89
134
130
130
121

210103

36 S4 05.0 085 02 05.0
LAKE CUMBERLAND

21207 KENTUCKY

11EPALES 2111202
3 0104 FEET OEPTH

00400 00«10 00610 00625 00630
PH T ALK NH3=N TOT KJEL NO2&NO3
CACO3 TOTAL N N=-TOTAL

SU MG/L MG/L MG/L MG/L
770 47 0e040 0,400 0.280
7.70 47 0.040 0.300 0.290
7.60 %6 0.040 0.300 0.290
7.60 43 0,040 0.300 0.280
7.60 41 0.030 0.300 0.300
7.50 39 0.040 0.300 0.360
7450 40 0e040 0.300 0.380
7.70 39 0.050 0.600 0070
730 37 0.040 0.300 0.050
6.60 37 0.050 0.200 0.340
6.40 32 0.040 0.200K 0.380
6.30 35 0.07¢0 0,300 0.400
720 40 0.040 0.400 0.130
7.30 37 0.040 0.200K 0.110
690 35 0.030 0+200K 0.370
6430 36 0.030 0.200K 0.380

00671
Prn0S~-DIS
ORTHO
MG/L P

0.005
0.006
0.007
0.011
0.005
0.006
0.003
0.005
0.004
0.011
0.006

0.007
0.006
0.011
0.008
0.010



STORET RETRIEVAL DATE 15701727

DATE
FRUM
T0

73705729

73708721

73/10/25

00665
TIME DEPTH PHOS~TOT
OF
DAY FEET MG/L P

14 45 0000 0.015
14 45 0006 0014
14 45 0015 0.015
14 45 0030 G.014
14 45 0050 0.018
14 45 0075 0.026
14 45 0097 ¢.022
1S 30 0000 ¢.008
1S 30 0015 V.008
15 30 0030 0.013
15 30 0066 0.010
15 30 0100 U029
11 55 0000 U017
11 SS 0015 ¢.012
11 55 0935 0.015
11 55 0056 U.016

32217
CHLRPHYL
A
UG/

2.‘#

7.9

210103

36 Sa 05.0 085 02 0S.0
LAKE CUMBERLAND

21207 KENTUCKY

11EPALES 2111202
3 0104 FEET

DEPTH



STORET RETRIEVAL DATE 75/01/27
210104 .
35 57 15.0 084 55 45.0
LAKE CuUM3ERLAND
21207 reNTUCKY

11EPALES 2111202
3 0037 FEET DEPTH
0001¢ 00300 60077 LITETA 00400 00410 00610 00625 00630 00671
DATE  TIME DEPTH wATER DO TRANSP  CNDUCTVY PH T ALK NH3-N TOT KJEL NO2&NO3  PrOS-DIS
FROM OF TEMP SECCHI  FIELD CACO3 TOTAL N N-TOTAL ORTHO
T0 UAY FEET CENT MG/L INCHES  MICROMHO su MG/L MG/L MG/L MG/L MG/L P
73705729 13 S0 0000 19.5 36 135 7.60 31 0.040 0.200K 0.260 0.006
13 50 0005 19.5 Yot 135 7.60 32 0.060 0.200K 0.310 0.006
13 S0 0015 19.4 9.0 135 7.60 32 04040 0.200K 0.260 0.007
13 50 0030 18.3 9.2 135 7.50 33 0.040 0.200K 0.260 0.007
13 50 0065 14.5 9.4 130 7.50 32 0.040 0.200K 0.290 0.006
13 50 0090 12.6 9.2 130 7.50 33 0.040 0.200K 0.340 0.007
13 50 0115 1.1 9e4 130 7.50 32 0.040 0.200K 04350 0.008
13 50 0130 10.5 9.4 130 7.40 33 0.060 0.200K 04420 0.013
73708721 16 15 0000 2840 8.6 60 142 7.90 40 0.050 04400 0.070 0.006
16 15 0006 28.0 ' 141 _
16 15 0015 27.5 8.6 140 7.30 39 0.040 0.300 0.050 0.005
16 15 0035 22.8 2.2 131 7.30 36 0.070 0.200K 0.340 0.005
16 15 0062 1840 2.8 97 7.30 36 0.050 0.200K 0.390 0.00S
16 15 0092 14.7 S.2 89 7.30 36 0.070 0.200K 0.410 0.007
73710725 13 S0 0000 21.8 90 137 7.30 37 0.060 0.700 0.120 0.009
13 50 0005 21.8 7.0 7.30 34 0040 0.200K 0.110 0.009
13 50 0015 21.5 7.0 127 7.30 34 0.040 0.200K 04100 0.009
13 S0 0055 21.2 6.0 123 7400 34 04040 0.200K 0.150 0.008
13 S0 0070 174 2.2 106 6.80 35 0.030 0.200K 0.380 0.009
13 50 0100 13.2 0. 100 680 39 0.040 0.200K 0.360 0,007
13 s0 0121 11.0 04 98 6470 37 04040 0.200K 0.390 0.006

K VALUE KNOWN TO BE
LESS THAN INDICATED



STURET RETRIEVAL DATE 75/01/27

DaTe
FROM
10

73705729

73/08/21

73710725

00665
TIME LDEPTH PHOS-TOT
Of
DAY FEET MG/L P

13 50 0000 0.019
13 50 0005 Ge022
13 50 0015 vebl6
13 50 0030 0.016
13 50 0065 V.017
13 50 0690 0.019
13 50 0115 0.032
13 S0 0130 0.024
16 15 0000 0.008
16 15 0015 0.008
16 15 0035 0.022
16 15 0062 v.015
16 15 0092 0.038
13 50 0000 0.013
13 50 0005 0.011
13 50 0015 0.011
13 50 0055 0.020
13 50 0070 v.018
13 50 0100 0.034
13 50 0121 0,039

32217
CHLRPHYL
A
UG/L

2,3

1.7

21010«

36 57 15.0 084 55 45,0
LAKE CUMBERLAND

21207 KENTUCKY

11EPALES 2111202
3 0097 FEET

DEPTH



STORET RETRIEVAL DATE 75701727

DATE
FRUM
70

73705729

73708722

73/10/25

TIME DEPTH

OoF
DAY

13
13
13
13
13
13
13
10
10
10
10
10
10
10
10
14
14
la
14
14
14
14
14

10
10
10
10
10
10
10
00
00
00
00
00
00
00
00
25
25
25
25
25
25
25
25

FEET

0000
0005
0915
0030
0045
0060
0085
0000
0015
0031
0041
0055
0vS0
0115
0132
0000
0005
0015
v035
0055
0070
00s0
0114

00010 00300

vouT77?

WATER bo TRANSP
TEMP SECCHI
CENT MG/L INCHES

19.8
19.7
18.8
18.5
15.9
13.2
1.9
27.1
27.1
23.8
22.3
19.3
14.7
1.9
10.6
2l.6
21.5
21.3
21.2
2l.1
17.3
15.0
12.0

~N@O®OOOOVYWL
® ¢ s o0 0 o o

PoCcChNOOoOOoOO

W
.
&

LI Y
coCc

CoOOCOO~N ww e

K VALUE KNOWN TO BE
LESS THAN INDICATED

38

60

108

00054
CNDUCTVY
FIELD
MICRUMHO

140
140
140
140
135
135
135
143

210105
35 S8 10,0 Gs4 S1 30.0
LAKE CUMBERLAND

21231 KENTUCKY

11EPALES 2111202
3 0136 FEET DEPTH
00400 00410 00610 00625 00630
PH T ALK NH3=N  TOT KJEL NO26NO3
CACO3 ToTAL N N-TOTAL
SV MG/L MG/L MG/L MG/L
7.60 40 0.050 0.500 04240
7460 40 0,050 0.300 0.240
7.60 4l 04060 0.300 0.270
7.60 32 0,060 0.300 0.270
7.50 31 0,060 0.300 0.320
7.50 32 0.060 0.300 0.35v
7.50 33 0,040 0,200k  0.340
Be10 36 0,060 04400 0.050
7.70 35 04050 04300 0.050
6+50 32 0.060 04200k 04330
6.90 35 0,080 0.200Kk 0,430
6480 37 0,070 0.200K 04450
6470 39 0,060 0.200K 0,460
7.30 38 04040 04300 0,120
7.30 38 04040 0.200k  0.11v
7.30 38 04040 0,200k 0,110
7.30 39 04040 0.200K 04120
7.20 4l 0,040 0.200K  0.120
6490 46 04040 04200  0.390
6490 49 0.100 0.200 0.260
6.30 43 04640 0.200 04320

00671
PHOS-DIS
ORTHO
MG/L P

0.007
0.007
0.003
0.002
0.009
0.008
0.003
0.006
0.005

0.007

0.005
0,005
0.007
0,005
0.006
0.006
0.007
0.008
0.009
0.007
0.009



STORET RETFIEVAL DATE 75/01/27

DATE
FROM
T0

73/v5/29

73708722

73710725

00665
TIME DEPTH PHOS-TOT
OF
DAY FEET MG/L P

13 10 0000 0.017
13 10 0005 0.018
13 10 001s 0.018
13 10 0030 v.020
13 10 0045 0.018
13 10 0060 ve.021
13 10 0085 ve023
10 00 0000 -~ 0.009
10 00 0015 V.012
10 00 004l 0.022
10 00 0090 0.056
10 00 0115 V.037
10 00 0132 0.038
14 25 0000 0.014
14 25 0005 U.013
14 25 0015 0.013
14 25 0035 Ue014
14 25 0055 Ue0la
14 25 0070 v.020
14 25 0090 0.027
14 25 0114 0.033

32217
CHLRPHYL
A
UG/L

2.3

8.5

1.7

210165

36 58 10.0 084 51 30.0
LAKE CUM3ERLAND

21231 KENTUCKY

LIEPALES 2il12ue
3 0136 FEET

DEPTH



STURET RETRIEVAL DATE 75/01/27
210106
36 58 45.0 V84 42 55.0
LAKE CUMBERLAND
21231 KENTUCKY

Y1EPALES 2111202
3 ’ 0083 FEET DEPTH
00010 00300 00077 00U34 00400 00410 00610 00625 00630 00671
DATE TIME DEPTH WATER Do TRANSP CNDUCTVY PH T ALK NH3=N TOT KJEL wWO2&NO3 PrOsS-DIsS
FROM OF TEMP SECCHI FIELD CaCO3 TOTAL N N=TOTAL ORTHO

Tv DAY FEET CENT MG/L INCHES MICROMHO Sv MG/L MG/L MG/L MG/L . MG/L P
73735729 12 15 0000 17.8 24 140 7.60 - 35 0.060 0.300 0.230 0.010
12 15 0005 17.8 8.4 140 7460 36 0.060 0.200 0.230 0.004
12 15 0015 17.7 8.6 130 7460 36 0.060 0.200K Ve.230 0.007
12 15 0030 17.2 8.4 130 760 34 0.060 0.200K 0.220 0.006
12 15 0050 16.9 8.2 130 7.60 35 0.080 0.200K 0.220 0.011
12 15 0080 1642 8.0 130 7+60 36 0.050 0.200K 0.230 J.007
12 15 0100 12.5 8.8 130 7.60 37 0.050 0.200 0.320 0.011
73708722 10 S5 0000 27.2 5.8 70 148 8.80 43 0.650 0.300 0.060 0.011
10 55 0015 27.2 8.0 148 8420 42 0.060 0.200 0.060 0.006

10 55 0022 26.5 141 )
10 55 0047 20.7 2.8 120 6.70 42 0.060 0.200 0.400 0.005

10 SS 0058 18.3 109

10 S5 0080 15.6 443 96 690 39 0.070 0,200 0.440 0.012
73710725 15 00 0000 21.8 84 160 7.30 42 0.050 0.500 0.120 0.005
15 00 0015 21.5 6.2 156 7430 43 0.040 0.300 0.110 0.012
1S 00 0045 = 21.4 6.0 154 7.30 39 0.050 0.200K 0.120 0.008
1S 06 0075 16.5 0.1 121 6.90 49 0.120 0.300 0.280 0.00S
15 00 0119 11.8 Gots 110 - 6.80 “8 0.230 0.400 0.130 0.010

K VALUE KNOWN 70 BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/01/27

DATE
FROM
T0

73/705/29

73/08/22

73/710/25

00665
TIME DEPTH PHOS-TOT
OF
uAY FEET MG/L P

i2 15 0000 V027
12 15 0005 9.026
12 15 0015 0.021
12 15 0030 0.02¢%
12 15 0050 0.021
12 15 0080 0.023
12 15 0100 G.019
10 SS 0000 0.012
10 S5 0015 0.012
10 S5 0047 0.019
10 55 0080 0.027
15 00 0000 0.018
i5 00 o015 0.018
15 00 0045 G017
15 00 007> G.033
15 00 0119 0.054

32217
CrnLRPHYL
A
UG/L

1.2

2101906

36 58 45.0 084 42 55.0
LAKE CuM3ERLAND

2

1
3

1231

lePat

13

)

KENTUCKY

2111202
0083 FeeT

DEPTH



STORET RETRIEVAL OATE 75/01/27

DATE
FROM
TO

73/05/729

73/08/722

73710725

TIME OEPTH

OF
DAY

10
10
10
10
10
10
13
13
i3
13
13
13
13
15
15
15
15
15

10
10

10
10
10
20
20
20
20
20
20
20
30
30
30
30

FEET

0000
0005
0ulS
0030
0050
0034
0000
0ol5
0024
0026
0045
0050
0060
0000
0005
0u15
0025
0043

00010

WATER
- TEMP

CENT

17.6
17.6
17.6
17.“
17.2
15.5
2649
26.8
2544
25.7
21.5
19.9
18.0
23.2
22.2
21.8
21.8
21.2

00300 03077

Do TRANSP

SECCHI

MG/L INCHES

4
8.2
8.2
8.2
8.4
8.4

Te4 38
6'6
S.0
S.0
6.0

60
6.5
546
5.4
3.2

K VALUE XnOWN TO 3E
LESS THAN INDICATED

00094
CNDUCTVY
FIELD
MICROMHO

150
135
130
100
100
100
148
148
127
126
121
120
l1la
177
177
170
170
155

210107

36 5y 40.,u 0B84 37 2%.0
LAKE CUMSERLAND

21199 KENTUCKY

11EPALES 2111202

3 ' - 0064 FEET OEPTH
00400 00410 00610 00625 00630
PH T ALK NH3=N TOT KJEL NU2&NO3
CACO3 TOTAL N N-TOTAL
SV MG/L MG/L MG/L MG/L
7.60 31 0.110 - 0.400 0.240
7.60 30 0.090 0.200 0.230
7.60 31 0.080 0.300 0.220
7.60 30 04140 0.300 0.240
- 760 . 25 0.120 0.300 0.280
7.60 26 0.100 0.200 0.300
8.20 42 0.050 0.500 0.100
7.70 41 U060 0.200K 0.140
6.70 27 0.080 0.200 0.140
690 36 0.080 0.200K 0.340
7.00 47 0.050 0.300 0.460
Te40 44 0,060 0.700 0.140
T+40 43 0.050 0.200K 0.130
730 42 0.040 0.200K 0.130
730 42 0.040 0.200K 0.130
7.10 40 0.070 0.200K 0.130

00671
PHOS=-DIS
ORTAO
MG/L P

0.025
0.015
0.008
0.005
0.005
0.006
0.0006
0.006

0.007
0.022

0.006
0.008
0.008
0.007
0.008
0.007



STORET RETRIEVAL OATE 75701727

DATE
FROM
10

73705729

73/08/22

73/10/25

00665
TIME DEPTH PHOS-TOT
OF
DAY FEET MG/L P

10 10 0000 0.05¢«
10 10 0005 0.054
10 10 0015 0.066
10 10 0030 0066
10 10 0050 0.069
10 10 0084 J.066
13 20 00900 0.019
13 20 0015 0.016
13 20 0026 0.013
13 20 004S 0.024
13 20 0060 0.013
1S5 30 0000 v.019
IS 30 0005 0.013
15 30 0015 0.013
1S5 30 0025 0.013
15 30 0043 0.029

32217
CHLRPHYL
A
uG/sL

1.2

210107
LAKE CuMBERLAND
21199 KENTUCRY

11EPALES 2111202
3 0064 FEET

OEPTH



APPENDIX E

TRIBUTARY and WASTEWATER
TREATMENT PLANT DATA



STORET FETRIEVAL DATE 75/01/132

218881 LS2101A1
36 §3 00.0 C85 08 30.0
CUMBERL AND RIVER
21167 7.5 CREELSEORO
0/CUMBERLAND LAKE o
£ BANK .4 MI RELU WOLF CREEK DAM
11EPALES ’ 2111204
4 - ‘ 0000 FEET DEPTH

27635 C0425 23610 00671 00665

DaTFE Tiwe NERTH NG2LND2 AT <JEL fori 3=h PrgS=-DIS PHOS-TOT

FRNM F 4=TOT AL N ToTaL UK TH0 -

70 DAY FEET MG/L MG/L “G/L MG/L P MG/L P
73/706/01 14 45 G.330 3.100K Tells G.005« G.020"
73/04/28 66 10 0.290 0.140 . J.018 0.006 0.020°".
73795717 & 25 . 0.302 0.280 He030 0.911 0.020
73737/22 10 30 0.320 0.780 0.033 0.005K 0.020°
73/708/19 09 10 0.359 1.150 0.042 0.015 0.025 %
73/089/1A 09 15 0.315 D.640 TeubE DeD05K 0.025
73710714 £9 15 34330 e B0¢ teC15 Ve 005K 0.015
74701705 13 (5 2.339 Ge 300 Ve 10 c.005 040356
74701720 06 30 ¢e320 G100 Le010 0.010 0.035
74/02/02 29 6 0.352 04260 34020 0.010 0.040
74/02/17 03 00 ¢.369 D.600 U025 0.010 0.065 "«
74703/17 06 30 0.389 ve220 0620 C.205 0,035

K VALUE XNOwN TG 22
LESS THAN INDICATED



STOREY RETRIEVAL DAYT 75/(1/13 .
2101a2 LS21014a2
36 50 00.0 024 20 30,0
CUMBE R AND <R IVER
21 7.5 CUMBERLAND F
1/CUMBERLAND LAKE
HWY 90 320G IN CUMBERLAND fFALLS ST PARK

11EPALFS 21112¢4
- 0000 FEET DERPTH
0IR30 . 00425 ¢0al1o nch71 00665
NATE TIUE DEST-A MODC NN TOT rJEL et A= PROS-NTS PHOS-TOT
FROM OF N=ToT o a4 VAL ORTAG

T0 DAY  FEET MG/ MG/L “e/sL MG/L P MG/L P
73704714 13 03 G.220 0e270 Je 066 04007 0.055
73/04/15 10 00 6,210 0,260 0.048 0.006 0.030
73/¢05/712 13 G0 T 19% © l.000 H.032 0.007 0.200
73705713 13 20 ¢.21¢C _0.820 0.95R 0.026 6.195
73706717 12 20 04330 " 14050 B.07R 0.008 0.110
12°0¢ N334 1.700 U052 0.0009 0.100

73707739 12 2L 2353 24900 14095 $.005% He0G35
73/07/31 1C¢ 00 0.250 3.900 delnu Ue020 0.037
73/08718 13 00 J.300 3.500 J.120 3017 0.092
73708719 11 00 G294 1320 7.198 0915 0.065
73703722 12 00 0.293 Get20 belld Je037 0.105
73709723 10 00 04290 0.420 Ue105 Ce042 V.100
73710730 12 00 0.500 0.200 0.032 0.02% 0.045
73710731 11 00 Q.a30 . 2.350 J.032 0.024 V065
73711710 13 ¢0 n.2132 0.375 ta(64 Q.028 0.050
73711711 14 00 3.21% d.400 det32 0.016 0.040
T4/01712 14 03 7.312 del 20K deal 0.026C 0.020
74701713 11 00 0,268 CelOUR GeQad 0.010 0.020
T4/01/15 12 00 0.7258 Ge 700 0.050 Ue010 9.020
T4/01716 13 30 0.283 0.900 0.045 0.010 0.025

K VALUE XNOwN TO 32
LESS THaw INDICaATEUD



STNRET OFTRIFVAL NaTE 73/(¢1/13 -1 .
210181 . L5210181

36 46 30.0 085S 0C 00.0

INDEAN CREEK

21 7.5 WOLF CREEK D

T/CUMBERLAND LAKE ’

dRDG™ (ST HWY 1266) NEAR SEVENTY 'SIX FatLL

11EPALES 2111204
4 0000 FEEY DEPTH
pRAalg 40625 0nel? 96Tl 00663
NATE  TIME DEDTA NDZ.~0N3 TAT KJSL aimd=w PANS=NTS  PHOS=TOT
Fom oOF N=TOITAL t T35 AL ORT 0
™0 DAY  FEET M3/L MG/L MGAL MG/L P MG/L P
73703731 12 30 . 0,915 Oerzol Jeuls 0.007 0.020
73/04/29 08 45 0.740 04340 6.052 0.013 0.035°
73706/17 03 0S5 1.643° 6.720 0,037 0.00R Ge040
73/07/22 10 00 1e440 0.339 0.031 0.007 0.015-
73708719 53 &5 1.100 1.9200 DeDbh ¢.010 0.020.
72/08/715 035 DO 54763 0.220. LU06037 Ue007 0.015
73710714 GR 40 04562 VeB0u 14036 UeD0A 0,015
73711713 69 00 T 94580 0.600 1.G23 HeD12 0,030
74701705 15 10 1.280 0.400 2.01C 2.010 0.030
74/01/20 08 45 1,012 0400 G.025 0.015 0.G20
74702/02 10 03 N, 740 14200 6.115 .006 0.028
74/02/17 14 15 1.040 1.000 De080 G.010 0.030

74/03/717 08 585 0.870¢ 1.000 2.075 0.010 Ue030



STOREY ~ETRIEVAL HATE ¥57217/11 .
2181C1 LS21o01Cl
36 46 30.0 0RS 06 30.0
#TLUTAMS CREEK
21 ¢ 7.5 CUMBERLAND C
T/CUMBERLAND LAKE
5T RD SS5A BRDG 1.5 MI W OF ARLOW
11EPALES 2111204
o 0000 FEET OEPTH

pne3y ra52s NELS ] 02671 06665
DATE  TIME DESTS NE2aN0R TAT KUEL  Pom3en PHOS=NIS  PHOS-TOT
FROM OF N=TOT AL A 1aTaAL ORTHO :
R 1) OAY FEET MO/ MG/ AG/L MG/L P MG/L P
73703731 14 S5 2,750 0.220 uelal G+005K 54005K
73/04/29 DA 3D 2.690 0.100% Cet3a 0.005K 0.01¢
73/06/17 0% 30 0,434 1050 De013 Ue007 0.01S
73/01/22 08 4S 0.870 04780 0.024 0.005K 0.010"
73708719 08 20 D.590 1.530 0050 0.007 0.020"
73/09/14 0& 40 q,237 0, 180 94U 3 0.005K 0,020
73710714 28 30 0,271 04503 4.019 G.006 0.020
73710720 14 00 .57 1.8592 0.052 0.028 0.055
73711713 03 30 0.504 04306 G.020 0.005K 0.030
74701705 lo 45 1.52) Gel0t 5.010 0.010 0.025
74/81/20 08 15 1.1990 o600 0.025% 0.005 0.005K
74/02/02 09 30 Se756 0500 0.042 0.010
74/02/17 la 00 1165 1.760 6090 0,019 0.050
74703717 68 30 0.840 J.700 14045 C.005K 0.U05K

K VALUE KNOWin TO BE :
LESS THAN INDICATED '



STARET RETZIFVAL

DATE
FonMm
10

73/04/61
73/04/29
73706717
73707722
73708719
73/09/14
73710/ 14
73711718
76701705
74701720
76/02/07
76/02/17
74/03/17

TI#E DFWi= NO2ENQT
of
UAY

(A

~ave

FEET

72/C1/13

21630 00625
TOT KJEL
N=TOTAL N
MG /L MG/L
£.323 0a140
t.273 0.10C%
L4240 0.930
0.126 0540
0,109 1.20¢0
047360 1.050
Gelbs 0650
Oetehd Ga00
Q.60 0e100
.53 0200
04616 0500
0.4720 0.800
D.349 1.500

K VALUE KNOWN TO BE
LESS THaAN INDICATED

23610
N 3en
TuTaL

MG/L

Ce050
0.006
34015
0.015
0,013
Cel42
24025
0.012
2,005k
ve020
0.015
0.06%
0.125

oes71
PROS=01S
ORTHO
MG/L P

G.005%
0«005K
J.005K
0.005K
0.006

0.005K
J+005K
0.005K
0.00%

0.005K
0.015

0.005<
VeNO5K

216401 . LS2101D1

36 46 30.0 084 59 00.0
OTTER - CRFEK

21 . 7.5 PARNELL
T/CUMBERLAND LAKE

ST HWY 90 3RDG 0.5 MI N OF 2ULU
11EPALES 2111204

4 0000 FEET DEPTH

00665

PHOS-TOT

MG/L #

0.010 .
0.015"
0.015
0.029 -
0.040
0.010
04010
0,015
0.009
04005K

0.010
0.005K



STORET ETRIEVAL valE 75/01/13

DATE
FROw
10

73/04/C1
T73/04/28
73706717
73797722
73/08/19
73/09/14
73/13/14
737117113
74701704
T4/01/19
764702701
76/02/15
T4/03/15

00630

TIMF DEPTA NO2&ENO3

oF
DAY

12
14
19

N-TOTaAL
MG/L

1.029
0.610
0.080
1.820
2.400
2.200
2.009
0.02%
1.260
2.100
1.84C
1.520
1.700

udh”?2%
TNT KUFL

N

.

04460
0.620
1.035
6. 100K
0.200
C.400
04650
0.150
0.200
0.100K
1.300
0,425
0.500

00610
N 3=N
TOTAL

MO/L

0.115
0.176
0.065
0.013
0.005K
0.032
04010
0.012
0.015
0.025
0.055
0.055
0.052

K VALUE KNOwWN TO st
LESS THAN INDICATED

d0HT1
PHOS-DIS
ORTAHO
MG/L P

0.030
0.066
0.008
0.176
0.400
0.510
0.550
0.005K
0.035
0.080
0.060
0.090
0.090

2181E1 LS2101E1
36 49 02,0 084 S3 00,9
BEAVER CREEX
21 . 7.9 PaINELL
T/CUMBERLAND LAKE
ST Hwy 3RDG 2 MI W OF MONTICELLO
11EPALES 2111204
& 0000 FEET DEPTH

o06e6s
PHOS-TOT

MG/L P a3

04050
0115
0,050
04190
0.450%
0.650
ve700
0.025
0.085:
¢.090°
0,075
0.115
0.130



STARET =g

NATE
cROM
T0

73704701
73/04/28
73705713
73706710
73707707
73/08/19
73709714
73711717
74/91/05
74/91/20
74/02/03
76702/156
74703730

- -

el

TEVAL OATE 75/¢1/12

. Goe
NEPTH NOZANO3
N=TNTap

MG/L

0.638
0.336
C.690
1.020
0.160
D.750
0.330
1.G040
0.924
0.710C
0.529
0,850
0,430

20625
TOT KJEL

N

MG/L

0.190
04325
0.200
0.540
1.890
2.400
0.860
0.237
0.400
04760
0.300
J.100
0.700

00610
NH3~N
TJUTAL

MG/L

0.035
0.033
0.015
0.105
0.0“4
D.084
0.069
0.008
0.110
c.085
0.015
0.005K
Ge027

K VALUE KNQwN TO BE
LESS THaN INDICATED

00671
PHOS-NIS
ORTHO
MG/L P

0.006
0.016
0,007

0.015 -

0.009
0.024
0.017
C.024
04020
0.030
0.020
0.012
0.009

2163F1

LS2101F1

36 56 00.0 084 46 00.0

MEADOW CREEN
21 7.5 MILL

SPRINGS

T/CUMBERL AND LAKE -

PRIVATE B8RDG 5 M
11EPALES
4

00665
PHOS-TOT °

MG/L 2

0.025 °
0,040
0.025 .
0.025
0.060
0.030 -
0.030

000“5

0.060 "
04045
0.020°

0,070 -

I # OF MILL SPRINGS
2111204
0000 FEET DEPTH



N

b

STORET =ETRIEVAL JATF 75/21/13 - %

216161 LS210161
36 §9 30.0 085S 02 30,0
LILV CrREEK
21 7.5 JAMESTOWN

"T/CUMBERLAND L AKE
BANK 109 YRDS S HWY 619 0.5€E JAMESTOWN

11EPALES 2111204
4 0000 FEET DEPTH
23639 30625 00k10 00671 00665
NATE  TIME DEDTH NU2LNGI  ToT KJEL  Nk3-wn PHOS-NIS PROS-TOT
FROM OF n=T0TAL N TOVAL ORTHO
79 DAY FEET MG/L MG/L MG/L MG/L P MG/L P T
73703731 190 20 UeSH2 042506 0,023 G.115 0.135
73704/2% 09 30 0.470 0.380 0.08a 0.066 0.110
73705713 10 30 0.668 0.720 ¢.138 0.060 0.120
73706710 10 00 0,630 04280 0.026 0.270 04300
73707/07 10 290 £.650 1.156 0.031 04140 0.170°
73708719 19 30 C.850 2.700 0.075 0.510 0.550
73709715 12 30 0,599 3.600 0.35%9 0,440 9.490
73/10/20 19 1S 0.819 0.500 0.096 0.530 0.650
73711717 12 4S 0.336 0.150 0.012 0.012 0.015
74701705 10 00 1.300 0.200 0.025 0.015 0.025
74/01/20 14 00 £.792 2,200 0,025 0.110 0.155%
74702703 16 00 0.K10" 6.250 0.020 0.11¢ 0.145
74702715 14 00 0.730 04300 0.020 0.260 0.315"

74703730 1! 30 2.710 0.9300 0.040 0.005 0.030



STORFTY QETRIFVAL

DNATE Ie/01/12

Nre30 10625
NATF TIME NESTH M2PEMN03 TOY KJEL
FROM OF N=TOTAL N

TO LAY  FEET MG/L MG/L.

73/03/31 12 3¢ C.330 0e240

73/04/22 10 30 9,440 0.200

73/06/710 i1 00 9,910 0.130

73/07/07 11 30 0+920 0.340

73708719 11 30 0,220 3.600

73706715 17 30 2,112 1.400

73/10/72¢ 1?2 60 1.66% 0.300

73711717 13 &8 0.7ad 0.150

747017065 11 00 1.300 Uel0uK

74701726 1S 18 0.810 Co200

74702703 15 30 0.8%3 0a10ux

747077146 13 00 4672 Gel0UK

74/03/30 13 00 0,719 Co&dU

K VALUE KNOWN 70 BE
LESS THaN INDICATED

00510
R
TulAL

MG/L

J.017
0.617
f.016
0.022
0.110
0.137
0.016
0.008
24005
3.010
De01%
040190
0.015

00671
PHOS-DIS
URTHO
MG/L P

6.008
0.011
0.012
0.021
0.022
0.007
0.028
04005
0.010
0.020
0.015
0.010
0.010

ot

2164H1 L52101H1
37 02 30.0 084 G3. 00.0
HORSE CREEK

21 - 7.5 £u1

T/CUMBERLAND LA&KE

d20DG ON LIGRT DUTY RO 1 MI E DORENA

11EPALES
4 %

00665
PHOS-TOT

2111204
0000 FEET

DEPTH



X
v

STARET DEYRIEVAL Rafs 75/417/17 )
216G U1 LS2101J1
37 02 30.G 084-53 00.0
wWOLF CREEK
21 7.5 ELI
T/CYMBERLAND LAKE _
TRAIL .25 MI OFF DIRT RD 2 MI E DORENA

11EPALES 2111204
4 0000 FEETY DEPTH
QUA30 22625 [EhT A R 00671 00665 |
NaTF TIUE NEDTA 02207 TOT KJEL N =N PHOS=-DIS PROS-TOT
FROM 0OF N=-TOTAL ~j TOTAL ORTHO
19 Day FEETT MG/ 46/L MG/L MG/L P MG/L P .
73703731 12 2¢C 0e85¢ 0e23L D« 005K 0.007 0.018
73704728 10 15 0550 0.3R0 0.138 0.007 0.020"
73795713 12 15 2 .R20 Jel10CK 2.014 0.005K 0.010
73706710 10 &5 € .850 0.290 N016 0.005K 04010
73707707 12 00 9.950 0,270 0.042 0,009 0.025
73708717 12 20 0220 1.300 J.029 0.010 0.015°
73/709/1A 13 45 2,032 1,460 D720 0.006 0.025
73710726 12 30 24148 . 1.3590 G o360 0.020 Ge045
73711717 13 30 G850 0.100K 0.U12 0.016 0l.U16
T6/31/705 11 30 1,303 0.100 J.013 0010 0.025
?4/01/720 15 30 n.35¢ Je 100K 0.01? 0.015 0.015°
74/02/703 1S 30 C.900 Ga100 0.005 0.010 0.010
74/02/716 12 00 J.672 0e100K 0.010 0.00% -
T4/03/730 13 45 N7 2.100 G.04C 0.005 0.040

K VALUE KNOWN TO 8t
LESS THaN INDICATED



STORET SETRIEvAL BaTF 78/21/13 Fo
2163K1 L52161K1
36 39 30.0 085 45 00.0
WHITE QAK CREEK '
21- 7.5 MILL SHRINGS
T/CUMBERLAND L AKE :
END. RD OFF HWY 235 0.5 MI WOF TRIMPLE
11EPALES 2111204 ,
4 ' 0000 FEET DEPTH

00434 )E625 Gueld 02671 00665
NATE  TIVE 0nBT= NODPIN0T TOT KJUFL we3=N Pr0S=N1S  PHOS-TOT
eRNm 3F N=TiiTaL b TataL ORTw0 -
79 DAY FEET MG/ MG/L A5/L MG/L P ML P
73/03/31 G9 39 (223 G138 0.04¢ 0.005K 0.015,
. 13 45 5,839 3.a16¢C 2.006 N.008 0.0157
73/34/28 11 00 G.720 Qeuil 0.130 0.008 0.020;
73705713 13 15 0.928 ¢.130 ~ 0.016 0.008 6.015
73706710 11 45 1.026 0.290 0.015 0.00R 0.0157
73/07/07 13 90 1.109 0.RA0 0.032 0.011 0.025
73/08/13 12 45 0.119 CeSA6 0.01¢c G.008 0,020
73/09/15 15 00 0.187 1.229 f.1068 04013 0.025
73710720 13 30 0.02¢ © 04300 04036 0.916 0.055
73711717 15 00 24849 9.108K 0.COR 0.016 0.016
764/01/05 14 3C 1.39¢ 0.300 5.035 0.015 0.025 7
764/01/20 16 2C 1.185 G. 100K 4GOSk 0.015 0.015
74/02/03 17 00 1.200 0.100K 0.010 0.020 0.020
76/82/14 11 00 0,860 0.109 54005 ¢.005 0.005
76793730 tu 45 AP A 1.068 UM RS 0,005 0.035

K VALUE KNOWN TO BE
LESS THAN INDICATED



STARET 2FTRIFVAL DATE 75/31/12 R
210111 Lszioittl
37 06 00.0 084 41 30,9
FISHING CREEK ARM
21 7.5 DELMAR
T/CUMBERLAND LAKE
BRDG CUM3ERLAND PARKWAY 3 MI W SOMERSET

11EPALES 2111204
< 0000 FEET DEPTH
6530 20625 MAELD 00671 00665

DATE TIMF DEPT~ NOIANGDT TaT <=y A 3eN PHOS-NIS  PROS-TOT

FRNM OF w=TGTzy N TTak 0w THO

T0 Cay FECT MG/L MG/L M/l MG/L » MG/L P
73/Q4/01 11 15 Jes3ly 0«25 GeT 10 G.305K 0,020
73704/22 10 230 t.ol0 4300 d.079 0.006 0.015-
73/05/13 09 4S5 1,340 0.660 0.170 o
73764710 12 00 G082 0.490 0.058 0.005K 0.010:.
73707707 10 10 0.0al 0.290 0.009 0.005K 0.015%
73/798/19 131 an 1,071 1.72p 0.005K 0.037 0.040
73/99/16 1S 2?5 ve 17 1.73D 36540 04005« 0.040
T3/11/17 14 10 3340 J.15¢0 Velily
74791705 10 ¢¢ 24792 02060 D.010 3.015 0,040
Ta/01/24 G.530 0.200 %.010 G.015 0.050
T6/02/%3 Je672 34400 9.050 0.010 0.045
Tar02/15 10 30 Gef30 04300 0.005 0.010 0.035
74/03/32 11 00 G.610 0300 Y.020 D.005 0.030

K VALUE KNOwn TO 8%
LESS THAN INDICATEDL



“ETIITsa GATE T75/01417 . ' i
2101M1 LS2101M1
37 02 30.0 084 36 00.0
SINKING CREEK
21 7.5 SOMERSET
T/CUMBERL AND LAKE
106 FT s£LO0 CULVERT ON LGT DUTY ROAD
11E2ALES 2111204
4 0000 FEET DEPTH

o £oRa., ARG nna) LA a0h65
CEFROTIME DEPTH MOZSNGR T3T KL hH3-N PHOS-0IS  PHOS-TOT
’:"."' 13 N-TOT &L ] THOTLL OwRTAH0 ’

T vay  FEET MG /L AG/L M3/ MG/L P MG/L P
TV4eray 09 4) 1.800 04260 1,069 0.250 0.290
73/0%/28 99 45 Vel 0.580 84150 0.210 9.310
73/5%/13 19 30 1.560 G580 0.170 0.290 04390
737064710 09 39 2,700 0.670 £.357 0.650 0.700
73/07/47 0,050 2.730 0,072 0.005K 0.015
73/09%/15 13 gp 2,060 - G600 2.200
T309/24 15 3 0.5%4 4 R25 04036 0.040 0.042
73711717 10 30 6,103 04100K 0.028
;a/ollos 09 390 1.855 - 0.300 2.060 0.130 G.185
4701724 1.500 1.100 0.140 G.250 0.450
T4/02/15 09 45 2.000 1.100 64390 0.890 0.970
74703739 09 an 1,654 1,000 0.179 0310 04440

K VALUE KNOWN TO Bc
LESS THAN INDICATED



GTNRET “ITR{Fvar DaTh

NATE
FROM
TO

73734701
73704778
73705713
73/06/10
73/07/07

73708713

73709714
74701705
74701726
74/02/15
74793730

Ti=
OF
Day

03
09
1
09
na
11
14
11

09
09

=g

?5
s5¢
45
45
45
25
co

45

50
30

75/01412
1Ay 20625
ROPIMGTY TOT KJSL W
Ne=TOT A 4| T
MG/L MG /L
UeTHRE 0.100K .
8.710 0.630
0.985 G.560
0.910 0.22¢
1.16u0 04120
04668 2.30¢
G010 14162
1.305 . 0.l0¢0
1.016 £.50¢
0.870 2.100
9.800 04600

K VALUE KNOwN TO g:
LESS THAN INDICATED

03010
=0l
nTap
HG/L

0.007
0.164
Je 186
0.054
J.011
04034
(1076
Ce010
G.025
G020
G.035

50671
PrOS-DIS
ORTHO
MG/L P

0.0006
G.027
G.032
0.030
0.007
N.005K
0.005K
0.215
0.045
0.030
0.055

2101N1 LS2101N]

37 02 30.0 084 35 30
PITMAN CREEK

2] 7.5 SOMERSET
T/CUMBERLAND LAKE

o0

ST RD 1247 BR0G 2.5 MI S OFSOMERSET

11EPALES
A

06665
PHOS-TOT

MG/L P

0.020
0.0607
0.050
0.032
0.02%
0.02%
0.035
04033
0.080.
0.045
0.095

2111204
0000 FEET

DEPTH



STYRET SETIEVAL DATS 75/01/13

TLe30 PR Y 42¢10
nate TIME DERPTA ~G2in07% Tul <JFL NAR-N
FROM 0F N=1T L 8] TOTAL

10 DAy FEST Mo/L MG/L aG/L
73/704/01 12 26 2.51¢ 0.170 C.007
73704728 09 10 0,230 0.270 0,048
73/05/13 15 0D 0.53% Cet20 0.063
73706719 10 20 0.042 0.490 0.0323
73707707 11 20 N.G44 0.460 0.00R
73/¢8719 12 10 0.050 3100 Ns042
73/09/15 13 30 J.01{ 1e 750 tedbe
74/01/05 G9 % Y775 0.10u Je010
Tu/01/726 0.640 1.000 9.635
T4/02/03 D560 0,100 0.035
74702716 09 00 b4l 0.250 0.012
J4/93/30 10 20 LR D] 0.400 G.C15

K VALUE KNOWN TO =&
LESS THAN INDICATED

04T
Pr0S=01S
ORTHO
MG/L P

0.006
n.,o08
06.020
0.005K
0.005K
9,305K
0.005K
34029
Ve.012

© 0.010

0.005
C.007

210¥p1 LS2101P1
36 59 30.5 086 29 30.0
HUCK CREEK

21 7.5 4ATL

T/CUMBERLAND LAKE
8Y 30AT 5OC 1.1 S NORTHFIELDON RD 769
11EPALES 2111204

“ ) 0000 FEET ODEPTH

09665
PHOS-TUT

MG/L P

0.625 .
0.0207F
0,045
0.040
0.025
0,040 -
0.045
0.040
0.017
0.020
0,010
0.060



STORET 2FT#[rHVAL AATE 78/51/17
210101 L5210101
37 01 30.0 084 19 30,0
~ROCKCASTLE CRFEK
21 7.5 aA~NO
1/CUMBERL AN L AKE
HAY 194 ~R0G 3.75 M1 £ OF MY VICTORY KY

11EPALES 2111204
& 0000 FEET DEPTH
2aa30 10625 SIS T 23671 (h66S
NATE  TIME DF3T= NNPAN03 TAT KJEL i i=n PRNS=NTS  PROS-TOT
FROM 0OF N=TOT L N TOT AL (e T A0
10 DAY FEET MG/ MG/L A5/ nosL P MG/L P

73735712 13 15 30220 atvad 54052 Le010 04060
73706717 13 45 9.232 ¢.720 Gela? 0.008 0.069
73707722 12 30 G078 04170 De1230 0,030 0e030
73708719 10 30 0.056 0.550 0.C15 0.005K 0.030"
73/09/2? 12 45 0.060 f o8N 3.220 0.010 0,030
73710711 11 45 0.han “.755 o852 D.C16 0,035
73711719 11 50 2,112 PR ALS Co2ul 0050 0.065
73712708 13 00 U333 3.a00 G136 d.60H ¢.015
74701712 13 25 0.290: - - 1.800. 0.220 0010 06070
74/01/27 16 40 . C.384 1.996 AT 0.010 €.025
74/02/09 12 60 4,336 04209 54015 5.005 0.015 °
74/03/09 13 40 0.276 Ge30 24025 04019 0.065

K VALUE KNOWN TO GE
LESS THAN INDIC«TED



STORET SET3Tfvar 03TE 79/51/13 i
210fR1’ LS2101R1

36 S¥ 30.0 U84 16 30.0

LAUREL RIVER

2} 7.5 SAWYER KY

T/CUMBERL d4D LAKE

END BALD~OCK-LAUKEL RD 2 MIS BALDROCK

11EPALES ) 2111204
o 0000 FEET DNEPTH
{833 10625 CNALY 5671 CARES
DATE TIMF DFDT- NO2X 0T TuT KJFL NetE=N PrOS=-1S  PrGS-TOT
FROM i N=TOT AL N TOTaL OPTHO
10 34Y  FEET MG /L MG/L MA/L MG/L P MG/L P -
73/03/31 12 3¢ 2.320 D440 £.10% Ge015 0.060 ,°
73/05/12 11 40 34315 0,460 0.046 04029 Gell5 %
73706717 t3 0D 3.520 90.720 0.08G 0.023 0.110
13/707/22 16 S0 J.140 34150 0.058 0.029 0,055
73708719 11 0 9,230 0.630 6.027 0.019 6.030.7
73709722 13 0 Jela7 n.S20 D.01¢ 0.065
73/10/1% i2 S0 24095 1.120 GedPu 04060
73711716 14 10 Je2u? 2.300 04540 0.020 04040
13/1 2408~ 12 05~ - e 368 -: BeBBOvmn~ Q064 - - 04020 - 00755
74701712 12 00 €.352 3.900 D.075 0.010 0.030 °
74/01/27 15 10 0.352 4,000 0.200 G.015 0.025
T4/02/09 11 00 9,362 0.500 04040 0.015 0.025-

74703709 12 30 0.320 0,775 0. 050 0,010 0.050



STORET RETRIEVAL DATE 75/01/20

DATE
FROM
10

73706701
73706728
73705713
73706710
73707707
73708719
73709722
73710720
73711717
74701705
74701727
74702703
74702/16
74703730

TIME DEPTH NO2&NO3

oF
Day

09
09
09

09 :

09
1l
10
12
11
10
13
14
09
11

. FEET

00625

K VALUE KNOWN TO BE
LESS THAN INDICATED

00630 060610

TOT KJUEL NH3=N

N-TOTAL N TOTAL

MG/L MG/L MG/L
0.027 0.100K 0.015
0.012 0.130 © 0025
0.042 0.100K 0.044
0.240 0.150 0.025
0.044 1.600 0.040
0.050 3.800 0.037
0.052 0.210 0.004
0.016 0.100K 0.020
0.072 0.100K 0.008
0.064 0.100K 0.020
0.060 0.100K 0.020
0.064 0.100K 0.030
0.184 0.200 0.065
0.080 0.700 0.045

2101S1 L52101S1
36 S5 00.0 034 25 30.0
BEAVER CREEXK
21 7.5 HalL
T/CUMBERLAND LAKE
BOWMAN RO HRDG 2 MI Nw OF FUNSTOWN KY

11EPALES 2111204
4 0000 FEET OEPTH
00671 00665 506051 50053
PHOS~-DIS PHOS-TOT FLOW CONDUILTY
ORTHO RATE FLOW=MGD
MG/L P MG/L P INST MGD MONTHLY
0.005K 0.010
0.005K 0.010
0.005K 0,005K
0.012 0.015
0.005K 0.005K -
0.005K 0,010
0.005K 0.005K
0.010 0,010
0.008 0,008 ey
0.005 0,005
0.005 0.005
0.005K 0.005K
0.010 0,010
0.015 0,020



STORET RETRIEV S

DATE
FROM
70

73704701
73/04/2%
73/06/14
73707727
73708719
7370971~
73710714
74/01/04
T4401/19
74702701
74702716
74703715

BaTT 7:/01/1 3.

NNR3Y

TIMF DFRPTH NGZAMG3

4G 45
2 10
3 3
a 0v
19 00
aq 30
11 00
09 25

i1 30--

10 39
14 00

NeTOT AL

FEET MO/

0.138
0.132
0.130
0.025
0.100
0,075
0.cr3
0.203

- 0.200
N.1468
144

e 204,240

03625

73T KJEL

N
MG/L

0.260.
l.100
0.400
0.2290
6.180
g.270
1.003

0.100K: .

0,100
0.600 -
0400

K VALUE KnNOWwN TO 3¢
LESS THan INDICATED

Las}e
N3t
[5TEaL

“MG/L

Oe147
019
0.031
D.017
D.062
Yol ln
Jeu3u
0.020
G.02%
DeG50
e D4l

210811

LS2101T1

36 43 30.0 08% 32 30.0
S FORK CUMBERLAND RIVER

21 - 7.5

RARTELL

I/7CUMBERL aND LAKE S

naY 92 BRIG

11EPALES
4
20671 00663
PROS=DIS PROS-TOT
0P THY
MG/L P MG/L P 3
€.00SK 0,045 *
0.007 -
9.065% D.0645 o
2.005K 0.010 %
04005K 0.020 2
0.005K 0.015 *°
6,009 6.010
V010 54115
" 05005K . - 000516~
£6.005 0.020 =
0.005 0.010
0.005K 04030

3 MI W OF SMITHTOWN
2111204
9000 FEET

DEPTH



STORET RETRTFVAL

DATE
FROM
10

73704701
73/04/2%
73706716
73707722
73708719
73709714
73710710
73/11/12

~74/0t/06
74701719
74702701
74/02/15
74703716

11
13
14
1]
0n

9 -

0a
a6

15 -

10
14
n9
293

NATS T7=/GY/713

NEA3S

L TIME DFERTA NO2ENGS
oF
pay

N=TOT AL

FEET MG/L

0.1190
0.110
341530
0.200
N.060
0,240
$.024
J.276
Qel02:
0.224
0.13«
0,158
0.092

n06es
ThT KJFL

N

MG/L

6202
0.350
055G
0.33¢
3,400
0,50¢
C.A530
0e45D
04300

2.100

0.100
G.400
Ge2006

K VALUE KNOWN TO 3t

LESS THaN INDI

CATED

a1l
o 3=t
T TaL

=1G6/0

J.032
V.07
JeCOH
D.016
0,030
WG~
Qe017
Del'v?

J.N30
0005
04025
043015

0.005

2671
PHOS-DIS
ARTO
MG/L P

Ge 005K
G.007
0.007
0.005K
0.005K
0.005K
G.096
0.008&

0.010

0.095

0.605
0.005K

2101u} Lsz2101ul
35 48 00.0 034 36 00.0 .
LITTLE S FO=K CUMRBERLAND RIVER
21 7.5 NEVELSVILLE
T/CUMBERL ant) LAKE
FREEDOM CAURCH RD BRDGE
11EPALES 2111204
4 0000 FEET DEPTH

0n68S
2e05-TOT

MG/L P
0.015 "
0.930 °
0.015 .
0.015 §
0.010 ~
0e035
0.015
0.000 .
040302
0.005 "
0.005K
0,020
0.005 ..



0ATE
FROM
T2

73794701}
73704720
73705713
74701704
74/01/20
T4/02/03
74783730

FTIRTFNVA. JATE ?75/41/13
foe Qe 113625
TIVE NE2TH 02507 73T KJEL
QF N=Tat L N
J4Y  FEET VAR 4G/
1?7 4% V1480 0.130
12 48 d.110 0.200
~ony R T 0,159
il &C t.21% 0.6060
12 45 0e?2R% D700
15 3¢ S e lC
12 48 e 2 Ye30u
K vALUE «Krhueh TO BE

LESS THaN INDICaATED

SR
f e
TOT AL

Mo/l

f.011
0.106
De042
0el4s
0.030
G010

C.015

00571
FH03-018
ORTH)
MG/L B

C.025r

G.007
0.006
0.005
0,005
2.005
G015

2101vi Ls2101vi
36 32 30.0 084 37 00,0
STNKING C-EEK

21 7"—:
T/CUMBERLAND
FOCKY HILL R
115PALES

4

Jtibes

SHOS-TOT
MG/L P

0.022
0.025
0.015
0.015 -~
0.010
0.02v
0.025

NEVELSVILLE
LAKE
D 8RDG 25 M] EZION CHURCH
2111204
0006 FEET DEPTH



STORET RETRIEVAL DATE 75/02/03

DATE
FROM
T0

73704713
13706/12
73/07/09
73708710
73709711
73710710
73714710
73712710
74701710
Tars02/15
74/03/10
T4/04/15

VG630

TIME DEPTH NUZ2MNG3

OF
DAY

14
14
10
Ll
14
10
10
10
1o

09

00
30
00
00
00
00
00
00
00

30

=TuTAL

MG/L

0.260
0010
V.525
0.370
3.000
0.560
0500
0.500
U.680
0.440
0.040
.262

K VALUE KNOwWN TO BE

00625
TOT KJUEL

N

MG/L

0.310
1.400
1.400
T.000
S.800
0.400
0e500n
0.500K
0.500K
1.000K
1.200
1.v00K

09610
NRA3-N
TUTaL

Ho/7L

0.139
0365
1.060
1.320
G.183
0.290
U260
04170
0.097
g.110
0.0G50K
0.010

LESS THAN INDICATED

dus7l
PrQS=-ulis
ur 10
MG/L P

0,129
Veld0
058>
Je 840
3.020
0.50u
0620
Ueub4
Uel70
0.073
0.05CK
0.610

2101Aa
35 44 3040 UB4 09 30.0

will]
21167

AMSCUHG

Tr2101aA P00 3687

ieo WILLIAMSBUKG
_T/CUMBERLAWD LAKE
CUMBERLANY RIVER

i1EPALES
o )
VUL6S 50051
PHOS=TJIT FLOwW
RATE
MG/L P INST MGD
Yeld2 0.206
Ve l0 0.288
0a795 G.336
1e670 0270
3.250 0.296
0525 Oel84
Jeblo Ve228
Vel00 0s145
. Qo243
0310 ° U225
1050 U395
UeblU 0.250

2141204
v000 FEET OEPTH

50053
CONDUIT
FLOW=MGD
MONTHLY

0.250
0.225
0302
0.225
0.250
04190
0.218
0.208
0.264
0.266
0.199
0.330



STORET RETFIEve. UATZ 73/02/93

DATE
FROM
T0

73704717
cP(T)-
13/06/717
73705717
cP(T) -
73705717
73/06/18
cP(T) -
73/706/18
73707737
cCP(T) =~
73707717
73708717
CP(T)~
73708717
73709717
cP(T) -
73709717
73710717
cP(T)~-
73710717
737117198
cP(T)-
73711719
73712717
cPIT) -
737127117
T4/01/717
cP(T)~-
74701717
74/02/19
cP(T) -
74702719
74703718
CP(T)~-
T4/03/18

16
11

i
11

15
il

16
11

16
11

16
11

-

6

0G
00

00
00

00

00
00

06
00

00
00

00
00

00
00

00
00

00
00

00
00

00

Qusav

DERTH HU25' 03

W=TuTaL
MG/L

941535

0.190

Oeu7l

VUe360

1.380

U990

2.190

3.400

l.400

04440

Ve 640

0.800

0u62S
TOT KJUEL

N

MG/L

39,000
37.000
33.600
| 28,000
2€.500
24645800
29.000
33.000
48,000
25,000
18.000

21,000

00610
NR3-N
TOTAL

Mo/

23.300
224500
Z.BOQ
13.000
7.500
17.850
17.000
21.000
20,000
12.900
9.000

15,700

0067l
PHOS-DIS
URTHO
MG/L P

12.400
11.600

20220
12.600

8.200
18500

44150
15.800
14.000
11.600
14f000

13500

TF2101EA

2101EaA

36 49 00.0 084 51 30.0
MUONTICELLY
21 7.5 MONTICELLO

T/CUMBERL ALY LAKE
tLK CREEK/otAVER CKREEK

11EPALES
4

00665 SGUS1

PHOS=TUT FLOW

RATE
“MG/L P INST MGD
164000 0.241
15,000 0.233
124500 Ve248
144000 0.2406
H.600 0.204
194500 0.210
4Ge400 O0elvs
184800 0.206
16.000 0.2l
124500 0.250
144500 0.264
13.500 0.217

2141204
6060 FEET

50053
CONUUIT
FLOW=MGD
MUNTHLY

0.260

0.212

0251

0194

06197

0.198

0.204

0,363

0.257

0.296

P003787

vePTH



STORET RETRIEVAL DATE 75/02/03

21016A TF2101GA PO01096*
37 03 1240 GBS 04 40.0
NUSSELL SPHINGS
21 Teo RUSSELL SPRI
T/CUMBERLAND LAKE
8lG LILY CxEEK
11EePaLES 2141204
4 0000 FEET DEPTH

0053v 00625 vp6lo 00671 00665 50051 50053
DATE TIME DEPTH NOZ2aNO3 TOT KUEL NH3-N PHOS-DIS PHOS-TOT FLOW CONDULT
FROUM OF N=TGTAL N TOTAL URTHO RATE FLOW=MGD
10 DAY FEET MG/L MG/L MG/L MG/L P MosL P INST MGD MONTHLY
73704723 09 00 0.014 18.G600 34200 64100 Be 800

73705730 09 00 0.1400 21,000 6.000 S.900 14.600



STORET WETRIEVAL DATE 75/02/03

DATE
FROM
TO

73/04/16
CP(T)-
73/04/17
73/05/16
CP(T)~
73705717
73/06/17
CP(T)-
-13/06/18
73707716
CP(T)-
73/07/117
73/08/27
CP(T) -
73708728
73/09/17
cPIT) -
73/09/18
73/10/15
CP(T) -
73/10/16
73/11/16
“CPU(T) -
73/11/17
73712717
CP(T) -
73/12/18
74701716
CPI(T) =
74/01/15
74/92/17
CP(T) -
74/02/18
74703717
CP(T) -
74/03/18

vu630

TIME DEPTH NO2&NO3

OoF

DAY FEET

09

09
09

09
09

09
09

09
09

09
09

09
09

09
09

09
09

09
09

09

00

00
00

0o
00

00

00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00

N=TOTAL
MG/L

0.890

0525

0.640

0.090

0.066

$.022

0,440

0.110

0.330

le440

J.920

04560

00625
TOT KOEL
N
MG/L

S«400

6.000

3.000

11.500

6.600

8.800

17.500

15,000

21.000

7.300

9.292

00610
NH3=N
TOTAL

MG/L

0.250
04345
0.736
1.470
04390
64150
6.600
7.000
9.700
0390
1.280

1.775

6u671
PHROS-DIS
URTHU
MG/L P

3.400
7.350
0.640
4.600
U.334
8.120
3.050
7.600
9.600
2.800
5.520

2500

2101NA
37 06 20.0 084 3% 30.0
SOMERSET #]
745 SUMERSET
T/CUMBERLAND LAKE

PITMAN CREEK

21

ASZ2101EA

2141204
0000 FEET

50053
CUNDUILT
FLOW=MGD

INST MGD MUNTHLY

11EPALES
4
V0665 50051
PHOS=-TOT FLOW
RATE
MG/L P
4,200 1.770
7.800 1.590
3.400 1.650
6.000 1.760
0.920 1.430
9.900 1.500
11.000 1.310
84300 1.320
12.000 1.000
3.430 1.580
54800 1.320
34500 1e420

1.550
1,670
1,700
1.660
1.460
14300
1.270
1.260
0.960
2.020
1.600

1350

POll046%

DEPTH



