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CHEMICAL AND BIOLOGICAL QUALITY OF SELECTED LAKES 
IN OHIO - 1978 AND 1979

By Clifford G. Angelo and John D. Youger

ABSTRACT

Twenty-eight Ohio lakes were sampled by the U.S. Geological 
Survey and the Ohio Environmental Protection Agency for water- 
quality characteristics during the spring and summer of 1978 and 
1979. This report is the third in a series covering a lake- 
sampling program that began in 1975. Data include water-column 
profiles of temperature f dissolved oxygen, pH f and specific con­ 
ductance. Chemical, physical, and biological properties were 
measured at specific points in the water column, and selected 
physical and chemical properties also were measured in the 
principal inflows.

The lakes were predominantly hard (120-180 milligrams per 
liter) to very hard water, although several soft-water lakes were 
found in southeastern Ohio. Calcium, bicarbonate, and sulfate 
were the principal dissolved constituents. Specific conductance 
ranged from 103 micromhos per centimeter (at 25 degrees Celsius) 
at Tycoon Lake, 1978, to 2,250 micromhos per centimeter at West 
Fork Mill Creek Lake, 1978. Thirteen lakes had trace-element 
concentrations that were above the limits for exceptional warm- 
water habitat recommended by the Ohio Enivronmental Protection 
Agency.

Seasonal thermal gradients developed in most lakes deeper 
than 17 feet. Oxygen concentrations were zero or near zero 
during the summer sampling of the bottom waters of all lakes 
having definite thermal gradients. Most anaerobic zones contained 
hydrogen sulfide and high concentrations of ammonia.

All lakes were evaluated and classified by Carlson's trophic 
state index. Most of the lakes were classified as eutrophic. 
Blue-green algae (Cyanophyta) dominated the summer algal commun­ 
ities. Fecal coliform counts were within Ohio standards, although 
high (more than 1,000 colonies per 100 milliliters) fecal coliform 
and fecal streptococcus counts were observed in West Fork Mill 
Creek Lake after significant runoff.



INTRODUCTION

In 1975 r the U.S. Geological Survey and the Ohio Environ­ 
mental Protection Agency began a water-quality reconnaissance 
of inland lakes and reservoirs in Ohio to establish a general 
statewide data base. Different lakes have been sampled yearly 
since 1975 r in spring and late summer, to determine chemical, 
biological, and physical properties.

Seventeen lakes were sampled in 1975 (fig. 1). Data, 
methods of collection and analysis, discussions of individual 
lakes, and general limnological concepts were presented in the 
first report of this series (Tobin and Youger, 1977).

Most of the 14 lakes sampled in 1976 (fig. 2) were in the 
eastern half of Ohio, an area of generally moderate to moderately 
low sediment yields (fig. 3). Lakes were sampled throughout the 
entire State in 1977 (fig. 4). The report for the 1976 and 1977 
field work was published in 1979 (Tobin and Youger, 1979). This 
report is the third in the series, and presents data for 14 lakes 
and reservoirs sampled in 1978 (fig. 5) and 14 lakes and reser­ 
voirs sampled in 1979 (fig. 6).

The sampling schedule shown in table 1 was used. It differs 
from the 1977 schedule in that hydrogen sulfide (H2 S) was changed 
from a laboratory to a field determination. The number of phyto- 
plankton samplings was increased to include euphotic-zone composites 
and zones of maximum dissolved-oxygen saturation. In addition, 
chlorophyll a was determined in 1978 and 1979. A list of selected 
earlier investigations of the lakes is presented in table 2.

TYPES OF DATA COLLECTED

Three basic types of data were collected: physical, chem­ 
ical, and biological. They are discussed in detail in the first 
report (Tobin and Youger, 1977) and are summarized here.

Physical Properties

Temperature.   Temperature is an important physical property 
of water. Differences in water temperature, which determine 
water density, reduce vertical mixing and may lead to stratifica­ 
tion (fig. 7).

.   Light penetration influences temperature, photosyn- 
thetic rates, photochemical reactions, and biological activities. 
Lake zones have been defined on the basis of light penetration 
(fig. 8). Secchi-disk extinction depths, when multiplied by a 
factor of 2.5 to 5.0, have been used to estimate the depth of the 
compensation level (Verduin, 1956).
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Figure 6.--Lakes sampled in Ohio during 1979.
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Table 2. Publications on selected lakes in Ohio

Buckeye Lake

Detmers, 1912
Salisbury, 1931
Tressler and others, 1940
U.S. Environmental Protection Agency, 1975a

Charles Mill Reservoir

U.S. Environmental Protection Agency, 1975b

Dow Lake

Keller, 1960
Stanley, 1961
Ward and others, 1963

Meander Creek 

Roach, 1949

Tycoon Lake

Crawford and others, 1972

General

Hahn, 1955
Kettelle and Uttormark, 1971
Roach, 1933
Sanderson, 1948
U.S. Environmental Protection Agency, 1977
U.S. Environmental Protection Agency, 1978
Vallentyne, 1974
Wickliff and Roach, 1937a
Wickliff and Roach, 1937b
Youger, 1980
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WIND DIRECTION

Ice

EXPLANATION
     Thermal profile °

^ Direction of circulation 

Modified from Britton and others, 1975

10 20

DEGREES CELSIUS

30

Figure 7.--Seasonal thermal profiles (9) and circulation 
patterns in a temperate-zone lake.
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Littoral Zone-

Limnetic Zone-

Euphotic Zone-' 

Profundal Zone-

Benthic Zone-

EXPLANATION

 Shallow water area with sufficient light to 
support attached vegetation.

 Open water area whose base is defined by 
the 1 percent light-intensity level.

The combined littoral and limnetic zones.

Zone of deep water where the light intensity 
is less than 1 percent of the surface light. 
Little or no photosynthesis takes place 
In this zone.

 Lake bottom.

Compensation Level----Level at which oxygen production equals
oxygen uptake.

Modified from Britton and others, 1975

Figure 8.--Major life zones in a lake.
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Turbidity and suspended solids. Turbidity is the 
qualitative measurement of the light-scattering ability of sus­ 
pended matter in water. Suspended solids is the quantitative 
measurement of suspended matter. High values of either can 
effect the physiological functions of aquatic life (McKee and 
Wolf, 1971, p. 290).

Chemical Characteristics

Major constituents. Major constituents in natural water are 
derived mainly from the action of water containing atmospheric 
and (or) biologically recycled carbon dioxide (CC^) on minerals 
and rocks (Hem, 1970, p. 28). The most common major constituents 
are listed below:

Cations (positive charge) Anions (negative charge)

Calcium (Ca) Bicarbonate 
Magnesium (Mg) Carbonate 
Potassium (K) Sulfate (SO/) 
Sodium (Na) Chloride (CI)

Fluoride (F)

Concentrations of cations and anions are used in calculating 
hardness and in determining chemical type of water (table 3).

General organic indicators. Organic substances are com­ 
pounds built around the carbon (C) atom. Although natural waters 
contain many compounds of carbon, the concentrations are normally 
low and are reported in micrograms per liter (jag/L). Total 
organic carbon (TOC) is used as a broad-spectrum constituent to 
approximate the organic concentration in water.

Specific conductance. Specific conductance is a measure 
of the ability of water to conduct an electrical current, and is 
reported in micromhos per centimeter at 25°C (pmho/cm). This 
property is sometimes used to estimate the dissolved-solids con­ 
centration of similar water types (Hem, 1970, p. 99).

Hydrogen ion activity fpH). The pH of water is a measure of 
the acid-base characteristics. Water free of dissolved matter 
has a pH of 7.0. Natural waters containing dissolved material 
normally range between 5.0 on the acid side to 9.0 on the basic 
side (Hem, 1970, p. 86-96).

Nutrients. Nutrients are those substances needed in large 
quantities (macro nutrients) and small quantities (micro 
nutrients) for biological growth. A list of the common nutrients 
is presented in table 4. In aquatic environments, nutrients can 
exert control over the growth of phytoplankton through excesses 
or limitations. A deficiency of any essential nutrient will 
limit algal growth in conformity to Liebig's law of the minimum.

13
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This law states that growth is limited by the substance that is 
present in minimal quantity with respect to the needs of the 
organism (algae).

The requirements of these essential nutrients can be 
expressed in ratios relative to a given dry weight of algal 
cells. Comparison of the ratios of these essential nutrients in 
the dry algal tissue with that found in the environment (lake) 
can be used as an indicator as to which nutrient(s) is (are) 
limiting or potentially limiting to a plant community. 
Vallentyne (1974) considered phosphorus (P) and nitrogen (N) the 
principal nutrients that limit algal growth; he found they are 
present in the ratio of 1P:7N:100 dry weight of algal tissue. 
This 7:1 ratio is used in this report with respect to total 
nitrogen and total phosphorus in determining which of these 
nutrients is potentially limiting algal growth.

Lakes having ratios of N to P greater than 7:1 were con­ 
sidered to be low in phosphorus, whereas lakes having N to P 
ratios less than 7:1 were considered to be low in nitrogen. All 
lakes sampled in 1978 and 1979 had ratios of N to P greater than 
7:1 and were considered to be low (or deficient) in phosphorus on 
the basis of water samples collected in the spring at the 2-foot 
depth. The authors realize that this technique is only a general 
indicator of nutrient deficiency, that the technique is less 
positive as the 7:1 ratio is approached, and that whether the 
nutrient is deficient will depend on the algal quantity in the 
lake.

Other authors have used other forms or other ratios of 
nitrogen and phosphorus to determine nutrient deficiency. The 
National Eutrophication Survey (U.S. Environmental Protection 
Agency, 1975) for example, used the ratio of inorganic nitrogen 
to total phosphorous to determine nutrient deficiency. Lakes 
having a ratio of inorganic nitrogen to total phosphorus greater 
than 14:1 were considered to be phosphorus deficient; lakes 
having a ratio below 10 were considered to be nitrogen deficient; 
and those having a ratio between 10 and 14 were considered to be 
transitional. Precise determinations of deficient nutrient(s) 
would need to be done during a period of peak algal productivity 
and would need to include algal assays and analyses of available 
N and P.

Toxics and undesirable substances. These are substances 
whose presence at certain concentrations in water can produce 
harmful or degrading effects on organisms that live in or use the 
water. The Ohio Environmental Protection Agency (1978), in its 
water quality standards (Chapter 3745.1 of the Ohio Admin­ 
istrative Code), has listed the following criteria for selected 
constituents in exceptional warmwater habitats:
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"The following chemical substances shall not exceed the 
specified concentrations at any time:"

Constituent Concentration

mg/L

AnuuuiiJLa                           v
Cadmium                    
Chromium                 
Copper                      
v*yculJLUc ^ -Litre;                       

Foaming agents (MBAS)           
Iron (dissolved)           
Lead                   
Mercury                    
1M JL \* I\ C JL

Oil and grease (hexane soluble)  
jriiciiu j. !D
Z inc                   

ClLXCfc) WXL.11 y

0.005
.5

1.0

5.0

in     
1 2
-L   if

50
5

30
0 2\j   *  

25A« <J

1

30

Dissolved oxygen. Dissolved oxygen is an important chemical 
constituent and symptomatic indicator of water quality. Oxygen 
concentrations in water are governed by water temperature, salin­ 
ity, and barometric pressure (fig. 9). Oxygen is fundamental to 
all aerobic forms of life. A recommended minimum concentration 
of 5.0 mg/L is suggested for all water supporting fish life (U.S. 
Environmental Protection Agency, 1976). Oxygen concentrations 
may be significantly decreased in water by ambient biological and 
chemical processes. These processes are artificially measured by 
determinations of biochemical oxygen demand (BOD) and chemical 
oxygen demand (COD).

Other dissolved gases. This category includes gases that 
originate primarily from biogeochemical recycling (Odum, 1971, 
p. 91) of gases such as carbon dioxide (C02), ammonia (NH^), and 
hydrogen sulfide (H2 S).

Biological Determinations

Phytoplankton. Phytoplankton (algae) are passive floating 
or weakly motile microscopic plants that inhabit the open waters 
of lakes and streams. Algae are primary producers, and their 
populations and cell densities may reflect and affect environ­ 
mental conditions and nutrient availability (Hutchinson, 1967, p. 
355-394). The taxonomic classification used in this report 
follows Prescott (1970) and is listed in the table that follows.
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Chlorophyta                 green algae 
Cyanophyta                  blue-green algae 
Chrysophyta                 yellow-green or yellow- 

brown algae (includes 
diatoms)

Euglenophyta                euglenoids 
Cryptophyta                 cryptomonads

(Cryptophyceae by some 
authors)

Pyrrophyta                  dinoflagellates 
Rhodophyta                  red algae

A measure of the community diversity, as presented in Wilhm and 
Dorris (1968) and discussed in Slack and others (1973 r p. 24), is 
used in this report. The diversity index, £, is formulated as

3 = 2: Di log ai- 
itl » n

where n^ is the number of individuals per taxon, n is the total 
number of individuals in the sample, and s. is the number of 
identifiable groups or taxa. The higher the values of £ are, the 
greater the diversity within the sampled community.

The size of a plankton cell varies greatly among different 
phyla and within a given phylum. Consequently, the small cell 
size common in the phylum Cyanophyta may account, in part, for 
the very high algae densities observed in some lakes.

Chlorophyll a. Chlorophyll a. is the primary photosynthetic 
pigment in all green plants and makes up 1 to 2 percent of the dry 
weight of the organic matter in algae. Because chlorophyll 
& is present in all species of algae and is easy to measure, it 
is widely used as an indicator of biomass. In 1978 and 1979, the 
dry weights of chlorophyll & were determined for phytoplankton 
filtered from water samples from euphotic zone composites at 2 
feet and other selected depths. The summer chlorophyll-.a value 
at 2 feet was used in this report to determine each lake's 
trophic level.

Trophic state. A method described by Carlson (1977) was 
used to determine the trophic state of the lakes and reservoirs 
included in this report. Carlson's trophic state index (TSI) is 
based on the interrelations of weight of chlorophyll a., Secchi- 
disk depth readings, and total phosphorus. Each of these measures 
correlates with biological productivity and, therefore, with 
trophic state. Data that indicate a lake's trophic state can be 
calculated by the following equations:
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a) Chlorophyll a (Chl.a) / in mg/m3
TSI (Chl.a) = 10 [6-(2.04-0.68 lnChla)/ln2]

b) Secchi-disk depth reading or transparency (SD), in meters 
TSI (SD) = 10(6-lnSD/ln2)

c) Total phosphorus (TP), in mg/m3 
TSI (TP) = 10 [6-ln(48/TP)/ln2]

The TSI ranges from 0 to 100. The greater the TSI, the
higher the trophic level. Table 5 relates TSI to traditional
trophic-level terminology (Youger, 1980).

Table 5. Carlson's trophic state index for lakes

Trophic state Trophic classification 
index

Below 40 Oligotrophic
40-50 Mesotrophic
50-70 Eutrophic

greater than 70 Hypereutrophic

In this survey the summer chlorophyll-^ concentration at the 
2-foot depth, the summer Secchi-disk transparency, and the spring 
total-phosphorus concentration at 2-foot depth were used with 
Carlson's equations to determine trophic state indexes.

Bacteria. The bacteria groups, fecal coliform and fecal 
streptococci, are used as indicators of sanitary conditions. 
Their ratio, FC/FS, may indicate their source (Federal Water 
Quality Administration, 1971).

The Ohio Environmental Protection Agency (1978) has set the 
following criteria for recreational water designed for primary 
contact.

"These are waters suitable for full body contact recreation, 
such as, but not limited to, swimming and scuba diving with min­ 
imal threat to public health as a result of water quality, during 
the recreation season.
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Fecal coliform. "Geometric mean fecal coliform content 
(either MPN or MF), based on not less than five samples within a 
30-day period shall not exceed 1,000 per 100 ml (milliters) and 
shall not exceed 2,000 per 100 ml in more than 10 percent of 
the samples taken during any 30-day period."

PRESENTATION OF THE DATA

The 28 Ohio lakes (14 per year) surveyed for water quality 
in 1978 and 1979 are listed in tables 6 through 10. The accomp­ 
anying physical data were taken from various State and Federal 
reports and U.S. Geological Survey topographic maps. Identifica­ 
tion numbers of primary lake and inflow sampling sites were 
generated from the latitude and longitude of their locations. For 
example, 410202080595100 is the identification number for a site 
at 41°02 I 02" latitude and 80°59'51" longitude. For convenience, 
however, primary lake sites are identified as L-l. Secondary 
sites are designated L-2 and L-3. Inflow sites are labeled 1-1 
and 1-2.

The sampling in spring was scheduled to gather data from well 
mixed lakes after the runoff of winter and early spring. Sampling 
in late summer provided an opportunity to re-examine the same 
lakes for the effects of physical and biological stresses that 
occur during summer.

Data for the primary lake sites are presented in profile 
form and as tabulations for discrete water columns or water- 
column composites. Data from secondary lake sampling sites are 
shown in profile form only. Computed saturation concentrations 
for dissolved oxygen are also included for comparison. 
Analytical data from the water-column composites were used for 
general chemical classification and background information.

Data for phytoplankton identification (genus) and cell 
counts for each lake are included. The data are from water- 
column composites of the euphotic zone and point samples from 
zones of maximum dissolved-oxygen concentration. Chlorophyll-^ 
concentrations were determined by the Biomonitoring Laboratory 
of the Ohio Environmental Protection Agency.
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SUMMARIES OF CHEMICAL AND BIOLOGICAL DATA FOR 
LAKES SAMPLED IN 1978

Buckeye Lake

Location: Licking, Fairfield, and Perry Counties
(Millersport 7.5-minute quadrangle map)

Type: Impoundment on South Fork Licking River

Use: Built as a water source for the Ohio Canal system 
in the 1830's; currently used for recreation.

Physical characteristics at summer pool level (table 6)

Date of
origin
(year)

1832

Surface 
area 
(acres)

3,136

Capacity 
(acre- 
(feet)

19,940

Capacity- 
inflow 
ratio 
(C/I)

0.65

Drainage-basin characteristics:

Drainage 
area

47

Type

Agricultural, 
summer cottage

Estimated 
sediment
yield 

(from fig- 3)

Moderately low

Lake data (figs. 10 and 11; tables 11-14): Buckeye Lake was 
sampled in the rain on May 16 and under sunny skies on August 22. 
The spring Secchi-disk transparency (1.8 feet) at site L-l was 
comparable to transparency in 1975 (1.6 feet) (Tobin and Youger, 
1977). The August Secchi-disk transparency was 3.7 feet, high 
compared to other shallow lakes in Ohio.

Profile and analytical data show the following lake 
characteristics:

Stratification Trophic state Substances 
(gradient) Chemical index (Carlaon) Troohic above State

Date Thermal

7-16-78 No 

8-22-78 No

Chemical type Chl a SD T.P. class Toxicants

Hard; Hyper- 
No Ca, HC0 3     76 eutrophic Cd, Pb

No -- 71 58

Phyto- 
at or plankton, 
limits dominant 

Bacteria division(s)

No Cyanophyta 

No Chrysophyta

37



Li
ck

in
g 

C
ou

nt
y 

Fa
ir

fie
ld

 
C

ou
nt

y"
 

"

E
X

P
LA

N
A

TI
O

N

A
I-

1
 

In
fl

o
w

 
sa

m
p

li
n

g
 
s
it

e
s
 

 L
-
l 

L
ak

e 
sa

m
p

li
n

g
 
s
it

e
s

1 
K

IL
O

M
E

T
E

R

F
lg

u
r*

 
1

0
.  
 B

u
c
k
«
y
«
 

L
a
k
«
 

an
d

 
In

fl
o

w
 
  

m
p

ll
n

g
 
 !

!
  
.



O
 

P

D
E
P
T
H
.
 
X
N
 
F
E
E
T

n oi
 

- 
xi

 
5

oc H
H zz

o l-l w o
5 

-
I
B

H
Z Sz *

(0

D
E
P
T
H
.
 
X
N
 
F
E
E
T

D
E

P
T

H
. 

X
N

 
F

E
E

T
 

U
l 

5
 

M

%

~ 
5?

«
,X

1
 

D
C

« 
?«

 
«

«
H X
D

ui 
on

5 
R

.- 
o

s 
5

JS H
Z

»2
"

g
 

"
n

O
8

 o
Jo

 
nS

z 
0

*0
*
 
*n

c 
£

 n
S

o CE
 

X
 

M
 

C

W
 

(0
 

Ul
 

Ul £ CO Q
 

CO N
 

*
 

0) I
 

H
 

d D
 

0 H Z / v r i



T
a
b
l
e
 
1
1
.
 
P
r
o
f
i
l
e
 
d
a
t
a
 
f
o
r
 
t
h
e
 
p
r
i
m
a
r
y
 
l
a
k
e
 
s
i
t
e
.
 
B
u
c
k
e
v
e
 
L
a
k
e
.
 
O
h
i
o

D
A
T
E

M
A
Y 16
..
.

16
..
.

16
..
.

16
..
.

16
..
.

16
..
. 

A
U
G 22
..
.

22
..

.
22
..
.

22
..

.
22

..
.

22
..
.

T
I
M
E

12
30

1
2
3
5

1
2
4
0

1
2
4
5

1
2
4
8

1
2
5
0

1
3
0
0
 

1
3
0
5
 

1
3
1
0
 

1
3
1
5
 

1
3
2
0
 

13
2t
>

3
9
5
5
4
8
0
8
2
2
7
4
3
0
0
 
- 

B
U
C
K
E
Y
E
 
L
K
 
AT
 
M
I
D
P
O
I
N
T
 
N
R
 
B
J
C
K
E
Y
E
 
L
A
K
E
 
OH

 

W
A
T
E
R
 
Q
U
A
L
I
T
Y
 
O
A
T
A
»
 
W
A
T
E
R
 
Y
E
A
R
 
O
C
T
O
B
E
R
 
19
77
 
T
O
 
S
E
P
T
E
M
B
E
R
 
1
9
7
8

C
A
R
­

S
A
M
P
­

L
I
N
G

D
E
P
T
H

(F
T)

.0
2
.
0

4
.
0

7
.
0

10 15

.0
2
.
0

4
.
0

7
.
0

10 15

T
E
M
P
E
R
­

A
T
U
R
E

(
D
E
G
 
C)

1
4
.
0

1
4
.
0

1
3
.
9

1
3
.
8

1
3
.
7

1
3
.
5

2
7
.
0

2
6
.
4

2
5
.
3

2
5
.
0

2
5
.
0

2
5
.
0

O
X
Y
G
E
N
,

D
I
S
­

S
O
L
V
E
D

(M
G/
L)

1
1
.
5

1
1
.
4

1
1
.
2

1
1
.
0

1
0
.
6

7
.
8

8
.
8

8
.
4

7
.
9

7
.
2

7
.
2

7
.
4

O
X
Y
G
E
N
t
 

D
I
S
­

S
O
L
V
E
D

(
P
E
R
­

C
E
N
T

S
A
T
U
R
­

A
T
I
O
N
)

1
1
5

11
4

11
1

1
0
9

1
0
5 77

11
0

11
0
9
9 89 89 91

S
P
E
­
 

C
I
F
I
C

C
O
N
­

D
U
C
T
­

A
N
C
E

(
M
I
C
R
O
-

M
H
O
S
) 3
1
8

3
1
8

3
1
8

3
1
8

3
2
0

3
2
8

3
2
5

3
3
0

3
3
0

3
3
0

3
3
0

3
3
0

P
H

(
M
G
/
L
 

(
U
N
I
T
S
)
 

AS
 
C
0
3
)

8
.
4
 

8
.
4
 

8
.
4
 

8
.
3
 

8
.
3
 

7
.
9

8.
1 

8.
1 

7
.
8
 

7
.
8
 

7
.
8
 

7
.
8

B
I
C
A
R
­

B
O
N
A
T
E

(
M
G
/
L

A
S

HC
03
)

C
A
R
B
O
N

D
I
O
X
I
D
E

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
C0
2)

H
Y
D
R
O
­

G
E
N

S
U
L
F
I
D
E

D
I
S
S
.

(
M
G
/
L

A
S
 
H2
S)

T
R
A
N
S
­

P
A
R
­

E
N
C
Y

(
S
E
C
C
H
I

D
I
S
K
)

(I
N)

1
0
6

11
6

.7

2
.
3

13
6 

1.
8

14
4 

J
.
6

.0
 

2
2

.0 .3
 

4
4

1.
1



T
a
b
l
e
 
1
2
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
 
o
f
 
w
a
t
e
r
 
c
o
l
u
m
n
 
c
o
m
p
o
s
i
t
e
 
s
a
m
p
l
e
s
.
 
B
u
c
k
e
v
e
 
L
a
k
e
.
 
O
h
i
o
 

3
9
5
5
4
8
0
8
2
2
7
4
3
0
0
 
- 

B
U
C
K
E
Y
E
 
L
K
 
AT

 
M
I
D
P
O
I
N
T
 
N
R
 
B
J
C
K
E
Y
E
 
L
A
K
E
 
OH
 

W
A
T
E
R
 
Q
U
A
L
I
T
Y
 
D
A
T
A
,
 
W
A
T
E
R
 
Y
E
A
R
 
O
C
T
O
B
E
R
 
1
9
7
7
 
T
O
 
S
E
P
T
E
M
B
E
R
 
1
9
7
8

D
A
T
E

M
A
Y 1
6
.
.
.

A
U
G 2
2
.
.
.

D
A
T
E

M
A
Y 1
6
.
.
.

A
U
G 2
2
.
.
.

T
I
M
E

1
2
4
5

1
3
2
5

S
O
L
I
D
S
,

R
E
S
I
D
U
E

AT
 
10

5
D
E
G
.
 
C»

S
U
S
­

P
E
N
D
E
D

(M
G/

L) 5
2

-
-

C
A
L
C
I
U
M

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

AS
 
CA

)

34

 
 w

S
O
L
I
D
S
,

R
E
S
I
D
U
E

AT
 
10

5
D
E
G
.
 
C,

T
O
T
A
L

(
M
G
/
L
)

2
7
5  

M
A
G
N
E
­

S
I
U
M
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
MG
)

11

*
  

B
A
R
I
U
M
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
BA
) 0

 

P
O
T
A
S
­

S
I
U
M
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
K) 2
.
2

*
  

C
A
D
M
I
J
M

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

AS
 
CD

) 6

..

S
O
D
I
U
M
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
NA
)

9.
1

 
  

C
H
R
O
­

M
I
U
M
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

AS
 
CR

) 10  

S
U
L
F
A
T
E

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

AS
 
S0

4)

3
9

 
  

L
E
A
D
,

T
O
T
A
L

RE
CO

V­
ER

AB
LE

(
U
G
/
L

A
S
 
PB
) 6
7 3

C
H
L
O
­

R
I
D
E
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
C
D

20

 
 <
 

M
E
R
C
U
R
Y

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
HG

)

<
.
5  

F
L
J
O
-

R
I
D
E
,

D
I
S
­

S
O
L
V
E
D

(
M
3
/
L

AS
 
F)

.1  
 

N
I
C
<
E
L
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

AS
 
NI

) 6

.
.

H
A
R
D
­

N
E
S
S

(
M
G
/
L

A
S

C
A
C
0
3
)

13
0   
 

S
E
L
E
­

N
I
U
M
,

T
O
T
A
L

(
U
G
/
L

AS
 
SE

) 0

..

S
O
L
I
D
S
,

R
E
S
I
D
U
E

AT
 
18
0

D
E
G
.
 

C
D
I
S
­

S
O
L
V
E
D

(M
G/
L) 2
2
3

 
  
»

S
I
L
V
E
R
,

T
O
T
A
L

RE
CO
V­

ER
AB

LE
:

(
U
G
/
L

AS
 
AG
) 0

-
.

D
A
T
E

M
A
Y 1
6
.
.
.

A
U
G 2
2
.
.
.

A
R
S
E
N
I
C

T
O
T
A
L

(
J
G
/
L

AS
 
AS
)

<1
0  

M
E
T
H
Y
-

L
E
N
E

B
L
U
E

A
C
T
I
V
E

S
U
B
­

S
T
A
N
C
E

(
M
G
/
L
)

<
.
0
5  

B
O
R
O
N
*

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
3)

30  

C
O
B
A
L
T
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

AS
 
CO
) 0

 

C
O
P
P
E
R
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
CU
) 1

 

I
R
O
N
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
FE

)

<»
70

2
5
0

M
A
N
G
A
­

N
E
S
E
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

AS
 
MN
)

18
0 80

M
O
L
Y
B
­

D
E
N
U
M
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
MO
) 4

 

Z
I
N
C
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
ZN
) 20 -
-



T
a
b
l
e
 
1
3
.
 
C
h
e
m
i
c
a
l
,
 
p
h
y
s
i
c
a
l
,
 
an

d 
b
i
o
l
o
g
i
c
a
l
 
a
n
a
l
y
s
e
s
 
of

 
w
a
t
g
r
 
s
a
m
p
l
e
s
 
f
r
o
m
 
s
e
l
e
c
t
e
d
 
d
e
p
t
h
s

,
B
u
c
k
e
y
e
 
La

ke
, 

O
h
i
o

3
9
5
5
4
8
0
8
2
2
7
4
3
0
0
 
- 

B
U
C
K
E
Y
E
 
L
K
 
AT

 
M
I
D
P
O
I
N
T
 
N
R
 
B
U
C
K
E
Y
E
 
L
A
K
E
 
OH

 

W
A
T
E
R
 
Q
U
A
L
I
T
Y
 
O
A
T
A
t
 
W
A
T
E
R
 
Y
E
A
*
 
O
C
T
O
B
E
R
 
1
9
7
7
 
T
O
 
S
E
P
T
E
M
B
E
R
 
1
9
7
8

D
A
T
E

M
A
Y 1
6
.
.
.

1
6
.
.
.
 

A
U
G

2
2
.
.
.

2
2
.
.
.

D
A
T
E

M
A
Y 1
6
.
.
.

1
6
.
.
.
 

A
U
G 2
2
.
.
.

2
2
.
.
.

T
I
M
E

1
2
3
5

1
2
5
0

1
3
0
5

1
3
2
5

P
H
O
S
­

P
H
O
R
U
S
*

T
O
T
A
L

<
M
G
/
L

A
S
 
P) .
1
5

.
1
3

.
1
0

.
0
8

S
A
M
P
­

L
I
N
G

D
E
P
T
H

(F
T) 2
.
0

15 2
.
0

15

S
I
L
I
C
A
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S

S
I
0
2
) .1 .3

2
.
9

1.
0

N
I
T
R
O
­

G
E
N
,

N
I
T
R
I
T
E

T
O
T
A
L

(
M
G
/
L

A
S
 
N) .
0
3

.
0
2

.
0
3

.
0
3

T
U
R
­

B
I
D
­

I
T
Y

(J
TU

)

6
15 10 10

N
I
T
R
O
­

G
E
N
,

N
I
T
R
A
T
E

T
O
T
A
L

(
M
G
/
L

A
S
 
N) .2

7
.
2
8

.
2
0

.
1
8

C
O
L
O
R

(
P
L
A
T
­

I
N
U
M
-

C
O
B
A
L
T

U
N
I
T
S
) 4
0

5
0 10 40

N
I
T
R
O
­

G
E
N
,

N
0
2
+
N
0
3

T
O
T
A
L

(
M
G
/
L

A
S
 
N) .3

0
.3

0

.
2
3

.2
1

C
A
R
B
O
N
,

O
R
G
A
N
I
C

T
O
T
A
L

(
M
G
/
L

A
S
 
C) 9
.
2

9
.
3

8
.
6

8
.
6

N
I
T
R
O
­

G
E
N
,

A
M
M
O
N
I
A

T
O
T
A
L

(
M
G
/
L

A
S
 
N) .
2
4

.
4
9

.
5
8

.
5
6

O
X
Y
G
E
M

D
E
M
A
N
D
,

B
I
O
­

C
H
E
M
­

I
C
A
L
*

5 
D
A
Y

(
M
G
/
L
) 6
.
1

4
.
9

3
.
7

2
.
3

N
I
T
R
O
­

G
E
N
,

O
R
G
A
N
I
C

T
O
T
A
L

(
M
G
/
L

A
S
 
N)

1
.
2

1
.
4

1
.
3

1
.
3

O
X
Y
G
E
N

D
E
M
A
N
D
,

C
H
E
M
­

I
C
A
L

(
H
I
G
H

L
E
V
E
L
)

(
M
G
/
L
) 30 4
0 30 3
7

N
I
T
R
O
­

G
E
N
,
 A
M
­

M
O
N
I
A
 
»

O
R
G
A
N
I
C

T
O
T
A
L

(
M
G
/
L

A
S
 
N)

1
.
4

1
.
9

2
.
0

1
.
9

C
O
L
I
-

F
O
R
M
,

F
E
C
A
L
,

0
.
4
5

U
M
-
M
F

(
C
O
L
S
.
/

10
0 

ML
) <
2

2
0

3
0

2
8

P
H
O
S
­

P
H
O
R
U
S
,

O
R
T
H
O
.

T
O
T
A
L

(
M
G
/
L

A
S
 
P) .
0
0

.0
1

.0
1

.
0
2

S
T
R
E
P
­

T
O
C
O
C
C
I

F
E
C
A
L
,

(
C
O
L
S
.

PE
R

1
0
0
 
ML
) 3
4

4
2
8 12 16



Ta
bl

e 
1
4
.
 
P
h
y
t
o
p
l
a
n
k
t
o
n
 
id
en
ti
fi
ed
 
in
 
Bu

ck
ey

e 
La

ke
, 

Oh
io

 
(1
97
8)

Sa
mp

le
 
de

sc
ri

pt
io

n

Lo
ca
ti
on
 
in
 

Lo
ca

ti
on

 
Da
te
 

wa
te
r 

co
lu

mn

L-
l 

5-
16
 
Eu

ph
ot

ic
 
zo

ne
 

at
 

co
mp
os
it
e 

mi
dp
oi
nt

L-
l 

8-
22
 

Ne
ar
-s
ur
fa
ce
 

at
 

sa
mp
le
 

mi
dp

oi
nt

L-
l 

8-
22
 

Eu
ph

ot
ic

 
zo

ne
 

at
 

co
mp

os
it

e 
mi
dp
oi
nt

Di
ve
rs
it
y 

Ch
lo

ro
- 

Di
vi

si
on

(s
) 

Pe
rc

en
t 

To
ta

l 
in
de
x 

ph
yl
l 

pr
es

en
t 

(i
n 

of
 
to
ta
l 

ce
ll

s 
(g

en
us

) 
a 

(o
rd

er
 
of

 
ce
ll
 

(p
er
 
ml

) 
d 

(;
ug

/L
 ) 

do
mi

na
nc

e)
 

co
un
t

3,
00

0,
00

0 
2.
0 

87
.7
 

Cy
an
op
hy
ta
 

85
 

Ch
lo

ro
ph

yt
a 

11

Ch
ry

so
ph

yt
a 

4

Eu
gl

en
op

hy
ta

 

12
,0
00
 

1.
8 

33
.7

 
Ch

ry
so

ph
yt

a 
79

Ch
lo

ro
ph

yt
a 

14

Cy
an
op
hy
ta
 

8 

24
,0
00
 

1.
4 

52
.9

 
Ch

ry
so

ph
yt

a 
80

Ch
lo

ro
ph

yt
a 

18

Cr
yp

to
ph

yt
a 

1 

Cy
an
op
hy
ta
 

1 

Eu
gl
en
op
hy
ta

Do
mi

na
nt

 
ta
xa
 
wi
th
in
 
di

vi
si

on
 
an
d 

pe
rc

en
t 

(%
)*
 
of

 
to
ta
l 

ce
ll
 
co
un
t

An
ac
ys
ti
s 

(6
7)

, 
Ly
ng
by
a 

(1
0)

, 
Ag
me
ne
ll
um
 
(8
),
 
Go

mp
ho

sp
ha

er
ia

 
(1
)

Ki
rc
hn
er
ie
ll
a 

(4
),

 
Di

ct
vo

sp
ha

er
iu

m 
(2

),
Te
tr
as
tr
um
 
(1
),
 
Sc

en
ed

es
mu

s 
(1
),

Oo
cy

st
is

 
(1
),
 

Ac
ti

na
st

ru
m 

(1
),

 
Mi
cr
ac
ti
ni
um
, 

Ch
od

at
el

la
, 

Go
le

nk
in

ia
, 

Ch
la
my
do
mo
na
s,

An
ki
st
ro
de
sm
us
, 

Te
tr
ae
dr
on
,

St
au

ra
st

ru
m

Rh
iz

os
ol

en
ia

 
(3
),
 
Cy

cl
ot

el
la

 
(1
),

Sy
ne
dr
a,
 

Oc
hr
om
on
as
,

Na
vi

cu
la

, 
Ni
tz
sc
hi
a,

Co
cc
on
ei
s,
 

Su
ri
re
ll
a

Tr
ac
he
lo
mo
na
s,
 
Ch

ro
om

on
as

Me
lo
si
ra
 
(6
7)
, 

M
a
l
l
o
m
o
n
a
a
 
(7

),
 

Oc
hr

om
on

as
 

( 5
)

Qo
cy
st
is
 
(7

),
 

Sc
hr
oe
de
ri
a 

(5
),
 

Ch
la
my
do
mo
na
s 

(1
),
 
St
au
ra
st
ru
m 

(1
)

An
ac
ys
ti
s 

Me
lo
si
ra
 
(7

9)
, 

Oc
hr
om
on
as
 
(1
)

Sp
ha
er
oc
ys
ti
s 

(7
),

 
Qo

cv
st

is
 
(5
),
 

Sc
hr
oe
de
ri
a 

(3
),
 
Co
el
as
tr
um
 
(1
),

Cr
uc
ig
en
ia
 
(1

),
 
Ch
la
my
do
mo
na
s 

. 
Sc
en
ed
es
mu
s.
 
An

ki
st

ro
de

sm
us

 . 
St

au
ra

st
ru

m

Cr
yp
to
mo
na
s 

(1
 ) 

Ag
me

ne
ll

um
 
(1
 ) 

Tr
ac
he
lo
mo
na
s

*L
es

s 
th

an
 
1 

pe
rc
en
t 

no
t 

gi
ve
n.



Lake profiles indicate that the entire water column is 
mixed. The supersaturated oxygen concentrations, high BOD, and 
high pH suggest that biological activity in the lake is consider­ 
able.

The secondary profiles at L-2 and L-3 were similar to the 
profile at L-l. Oxygen concentration and pH at site L-2 exceeded 
those at all other stations.

The spring near-surface, total-phosphorus concentration was 
0.15 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
11.3, indicates that phosphorus may be limiting algal growth in 
Buckeye Lake.

Buckeye Lake had Carlson TSIs of 71 for chlorophyll a 
(summer), 58 for Secchi-disk transparency (summer), and 76 for 
total phosphorus (spring). The lake was classified as hyper- 
eutrophic on the basis of the high chlorophyll-a. and total- 
phosphorus concentrations.

Buckeye Lake was sampled in 1975, the first year of the lake 
survey program (Tobin, 1977) and was sampled again in 1978 because 
of certain activities in the lake's basin. The spring total- 
phosphorus concentration increased between 1975 and 1978, whereas 
the total-nitrogen concentration did not change. Cadmium and lead 
exceeded Ohio water-quality standards in 1978. Concentrations of 
these constituents were below their limits in 1975.

Phytoplankton counts were high in the spring but declined in 
the summer. Blue-green algae (Cyanophyta) dominated the spring 
algal community. Yellow-green algae (Chrysophyta) dominated the 
summer algal community. This succession is the reverse of what is 
normal in Ohio lakes. Aquatic macrophytes were plentiful in the 
shallow, protected area in the lake.
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Inflow data (fig. 10; table 15): Two major inflows were 
sampled. The Reservoir feeder at site 1-1 has a drainage area of 
16.8 mi 2 . Honey Creek at site 1-2 drains 6.8 mi2 . Both inflows 
drain predominantly rural and agricultural lands within an area of 
moderately low sediment yield (fig. 6). Together r they represent 
50 percent of the total drainage for Buckeye Lake. A qualitative 
comparison of stream versus lake data is shown below:

Water body (stream or lake at 2-foot 
Esti  deDth) havina hiaher concentration

Inflow 
sampling 

site

Reservoir 
feeder at 
Site 1-1

Sam­ 
pling 
date 
(1978)

May 16 
Aug 22

mated 
dis­ 
charge N02 + 
(ft3/s) N03

25 Stream 
21 Stream

Total 
P

Stream 
Stream

(Specific 
TOC conductance)

Stream Stream 
Stream Stream

Honey Creek May 16 10 Stream Stream Stream Stream 
at site 1-2 Aug 22 2.0 Stream Stream Stream Stream
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Caesar Creek Lake

Location: Warren County
(Oregonia 7.5-minute quadrangle map)

Type: Impoundment on Caesar Creek

Use: Flood control, recreation, and water supply

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

Surface 
area 
(acres)

Capacity
(acre-
feet)

1977 2,830 102,000 

Drainage basin characteristics:

Drainage 
area 
(mi 2 )

237

Type

Agricultural, rural

Capacity- 
inflow 
ratio 
(C/I)

0.60

Estimated 
sediment 
yield 

(from fig. 3)

Moderately low

Lake data (figs. 12, 13; tables 16-19): Caesar Creek Lake is 
one of the deepest lakes in Ohio and has a maximum normal pool 
depth exceeding 110 feet. Equipment restrictions limited sampling 
to the top 75 feet. Caesar Creek Lake was sampled in the rain on 
April 25 and under sunny skies on July 26. Secchi-disk transpa­ 
rency was 4.8 feet in April and 14 feet in July. These were among 
the highest values recorded for the lakes sampled in 1978.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(aradient)

Date

4-25-78 

7-26-78

Thermal

Slight 

Yes

Chemical

Slight 

Yes

Chemical 
type

Hard; 
Ca, HC0 3

Trophic state Substances at or 
index (Carlaonl Trophic above State limits 
Chl a. SD T.P. class Toxicants Bacteria

73 Eutrophic No 

52 39   -- No

No 

No

Phyto- 
plankton, 
dominant 

division(s)

Euglenophyta, 
Chlorophyta

Cyanophyta
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Caesar Creek Lake at L-l had developed distinct thermal 
stratification by the July 26 sampling. Water temperature at 
75 feet increased from 6.3°C to 9°C between the spring and summer 
samplings. Oxygen deficits were noted in the water column in the 
spring and summer. Anaerobic conditions were found in the summer 
at 70 feet.

The spring near-surface, total phosphorus concentration was 
0.12 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
39 to 1, indicates that phosphorus may be limiting algal produc­ 
tivity in Caesar Creek Lake.

Caesar Creek Lake had Carlson TSIs of 52 for chlorophyll a 
(summer), 39 for Secchi-disk transparency (summer), and 73 for 
total phosphorus (spring). The lake was classified as eutrophic 
on the basis of the chlorophyll-a. and total phosphorus concen­ 
trations. The chlorophyll a and Secchi-disk measurements are 
lower than normal with respect to the high total-phosphorus 
concentration.

No chemical-quality constituents or properties exceeded Ohio 
water-quality standards.

Phytoplankton counts were low in the spring and were dominated 
by Cryptomonads (Cryptophyta). The summer composite count was 
high and was dominated by blue-green algae (Cyanophyta). The 
point-sample collected at the depth of maximum dissolved oxygen 
(2 feet) was dominated by Sphaerocystis (Chlorophyta).

Inflow data (fig. 12; table 20): Two major inflows, Caesar 
Creek (1-1) and Anderson Fork (1-2), were sampled. A qualitative 
comparison of stream versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

Caesar Creek

Anderson Fork

Sam­
pling 
date 
(1978)

Apr 25
Aug 26

Apr 25
Aug 22

mated
dis­ 
charge N02+ 
(ft3/s) N03

Stream
8.0 Lake

Stream
2.0 Lake

Total 
P

Equal
Stream

Stream
Stream

TOC

Stream
Lake

Stream
Lake

(Specific 
conductance)

Stream
Stream

Stream
Stream

54
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Charles Mill Lake

Location: Ashland County
(Perrysville 7.5-minute quadrangle)

Type: Impoundment

Use: Recreation, flood control

Physical characteristics at summer pool level (table 6)

Date of
origin
(year)

1936

Surface 
area 
(acres)

1,350

Capacity
(acre-
feet)

7,400

Capacity- 
inflow 
ratio 
(C/I)

0.06

Drainage-basin characteristics:

Drainage 
area
(mi2 ) 

215

Type

Estimated 
sediment
yield 

(from fio. 3)

Agricultural, rural Moderately low

Lake data (fig. 14, 15; tables 21-24): Charles Mill Lake was 
sampled in the rain on May 12 and under partly cloudy skies on 
August 8. Thunderstorms had occurred within the basin on August 8. 
Secchi-disk transparency at site L-l was 1.5 feet in May and was 
1.1 feet in August, low compared to other Ohio lakes sampled in 
1978.

Profile and analytical data show the following lake 
characteristics:

Stratification Trophic state Substances 
(gradient) Chemical index (Carlson) Trophic above State

Date Thermal Chemical type Chl a. SD T.P. class Toxicants

Very hard; Hyper- 
5-12-78 No Slight Ca, HC0 3     72 eutrophic Fe, Pb

8-08-78 Slight Slight   72 76   -- Cd, Pb

Phyto- 
at or plankton, 
limitp dominant 

Bacteria division(s)

Chryeophyta, 
No Chlorophyta

No Chrysophyta,

56



Block Fork Mohicon River, 
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Charles Mill Lake at L-l was shallow (7 feet) and had developed 
only a slight thermal and chemical gradient by the August 8 sam­ 
pling. Oxygen was at supersaturation through the entire water 
column in the spring and in the upper 2 feet in the summer. Site 
L-2 had thermal and chemical profiles similar to those at L-l.

Site L-3 may once have been a borrow pit or rock quarry. 
This 30-foot deep "hole" was thermally and chemically stratified. 
Oxygen deficits were found below 4 feet; anaerobic conditions were 
found at 12 feet and below. The odor of hydrogen sulfide was 
detected in the water sampled at 15 feet.

The spring near-surface r total-phosphorus concentration was 
0.11 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
11 to 1, indicates that nitrogen may be limiting algal produc­ 
tivity in Charles Mill Lake.

Charles Mill Lake had Carlson TSIs of 71 for chlorophyll a, 
76 for Secchi-disk transparency, and 72 for total phosphorus 
(spring). Carlson TSIs in this range indicate hypereutrophic 
lakes.

Iron and lead exceeded Ohio water quality standards in the 
spring; cadmium and lead exceeded Ohio water quality standards in 
the summer.

Phytoplankton counts were high in the spring; diatoms 
(Chrysophyta) and green algae (Chlorophyta) dominated the algal 
community. Summer counts were much lower; yellow green algae 
(Chrysophyta) and blue green algae (Cyanophyta) dominated the 
algal population.

Inflow data (fig. 14; table 25): Two inflows were sampled: 
Black Fork Mochican River (site 1-1) , which drains 172 mi2 , and 
Seymour Run (site 1-2), which drains 6.41 mi 2 . Their combined 
areas account for 83 percent of the drainage basin of Charles Mill 
Lake. A qualitative comparison of stream versus lake data is 
shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow
sampling

site

Black Fork
Mochican

Seymour
Run

Sam­
pling
date
(1978)

May 12
Aug 8

May 12
Aug 8

mated
dis­
charge N02 +
(ft3/s) N03

35 Stream
15 Stream

6.0 Stream
2.5 Stream

Total
P

Stream
Stream

Lake
Lake

TOC

Lake
Lake

Stream
Lake

(Specific
conductance)

Stream
Stream

Lake
Stream

63
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Dow Lake

Location: Athens County
(Athens 7.5-minute quadrangele map)

Type: Impoundment

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1884

Surface 
area 

I acres)

154

Capacity 
(acre- 
feet)

1,844

Capacity- 
inflow 
ratio

0.42

Drainage-basin characteristics:

Drainage 
area Type

7.3 Agricultural

Estimated 
sediment 
yield 

(from fig. 3)

Moderately

Lake data (figs. 16, 17; tables 26-29): Dow Lake was sampled 
in the rain on May 8 and during intermittent rain on August 32. 
Secchi-disk transparency measurements at L-l were 10 feet on May 8 
and 5.5 feet on August 31, high compared to other lake sampled in 
1978. Turbidity was low.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(gradient^

Trophic state Substances at or 
Chemical index (Carlson) Troohic above State limits

Phyto- 
plankton, 
dominant

Date Thermal Chemical type Chl a. 8D T.P. class Toxicants Bacteria division(s)

5-08-78 Slight Yes

7-31-78 Yes Yes

Moderately 
hard; Meso- 

Ca, HC0 3 -- ~ 37 trophic Cd, Pb No

48 44   -- Cd No

Cyanophyta

Cyanophyta

65



U
n

n
o

m
n

ed

S
lro

ud
's

 
R

i

A
th

en
s 

C
o

u
n

ty
 

S
T

U
D

Y
 A

R
E

A

1
/2

 M
IL

E

1
/2

 K
IL

O
M

E
T

E
R

E
X

P
LA

N
A

TI
O

N

1
-1

 
In

fl
o
w

 
sa

m
p
li

n
g
 

s
it

e
s
 

L
-l

 
L

ak
e 

sa
m

p
li

n
g

 
s
it

e
s

F
lg

u
ra

 
1
6
. 
D

o
w

 
L

a
k

a
 

a
n

d
 

In
fl

o
w

 
s

a
m

p
li

n
g

 
 !

! 
 .



h-
D

E
P

T
H

, 
IN

 
F

E
E

T

-

1J O
Q O

 
o

D
E

P
T

H
. 

IN
 

F
E

E
T

H
 

PI
 

2 
or

 
X n

O
S

 
 

X
I 

<s
K

H

ZP
1 

<J<

H
H

Z
Z

 
S

3
d or
n 

^
\ 

6)
 

u
i

rs
PI n 

oj
U)

 
<S

n

i 
_

A"
 

O
T

3
d

jH
f
l 

^

W
H

Z
 

H
 

_

A
H

 
m

0 Z
C

O

H
tH

 
ra

"
 T

l 
r 

n )0
 

2B2
»ECIF

 
ic

CROMH
OS 

HT
 

25

n 
f
 

M
^n

 
i

1
U

m
U

 
 *

 

nS
z

n
ffl

a

B«
3 

»
U

)j
2

H
Z

 
~

n 
n 

<°
3
m

 
^

H
H

PI
". 

£

N
x 

h- 
  

- -
i    

 '
- 

-i
!- X . 

V
 --

>-
._

__

1 _
_

 t__
 ._

.. 
 . _

5
 

c
; 

1

f>
--

.

~~
 " 

" "
~ 

:

i L
 

i

i  
 
 
 
 
 
 |  
 

-.

* *~ - 
\

1 _
_
 _

_
_
 i_ 

_ 
. 

_
 . 
_
_

= 
c r ^ 0) *~* ^ to \l QD

|_
 
 
 
 
 

l_

x
i

A
"H nc 3
d

or
 

O
P

!

I_
.

3
d ns A
'H

 

0 z 2s
 

i§
2

H
^
H

W
S"

 
ui

w Tn
a

m
° 

nC
z

00 ru UI td 0 < n a .u r



D
A
T
E

M
A
Y 0
8
.
.
.

0
8
.
 
 

0
8
.
.
.

0
8
.
.
.

0
8
.
.
.

0
8
.
.
.

0
8
.
.
.

0
8
.
.
.

0
8
.
.
.

0
8
.
.
.
 

J
U
L 3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

3
1
.
.
.

T
I
M
E

1
4
3
0

1
4
3
5

1
4
3
7

1
4
4
0

1
4
4
3

1
4
4
6

1
4
5
0

1
4
5
5

1
5
0
0

1
5
1
0

1
4
4
0

1
4
4
5

1
4
5
0

1
4
5
5

1
5
0
0

15
01

1
5
0
2

1
5
0
3

1
5
0
4

1
5
0
5

1
5
0
7

1
5
1
0

1
5
1
5

1
5
2
0

1
5
2
5

f
n
r
 
t
h
e
 
c,
ri

ma
rv

 
l
a
kf

 p
it

e.
 
no

w 
La
ke
..

Oh
io

T
a
b
l
e
 
/D

 .
  
 ri

vf
c*
*T
7 
M
M
*
*
 
-
»
.
 

.  
 
 .  
 
 
 
 
 

3
9
2
0
1
4
0
8
2
0
1
0
5
0
0
 
- 

D
O
W
 
L
K
 
A3
 
D
A
M
 
AT

 
S
I
T
E
 
L-

l 
NR
 
A
T
H
E
N
S
 
O
H
 

W
A
T
E
R
 
Q
U
A
L
I
T
Y
 
D
A
T
A
,
 
W
A
T
E
R
 
Y
E
A
R
 
O
C
T
O
B
E
R
 
1
9
7
7
 
TO
 
S
E
P
T
E
M
B
E
R
 
1
9
7
8

O
X
Y
T!

N
' 

r
i
r
T
r
 

C
A
R
B
O
N
 

H
Y
D
R
O
-
 

s
n
.
V
F
D
 

C
O
N
-
 

B
I
C
A
R
- 

D
I
O
X
I
D
E
 

G
E
N
 

ft
,
¥
,,

N 
*
^

D 
§
S
c
T
-
 

C
A
R
-
 

3
0
N
A
T
E
 

D
I
S
-
 

SU
LF
IO
E,
 

r
^
l
 

T
E
M
P
E
R
-
 

"
'
D
!
?
-
'
 

«
S
l
 

( 
J
Q 

-
 

.
O
J
J
T
E
 

W
J
/
L
 

S
O
L
V
E
D
 

D
i
g
.
 

*
 
 

£
!
!
«
 

J
i
?
?
 

S
I
S
7
 
'
S
S
T
 

(
U
N
I
T
S
,
 

A
S
^
3
>
 

H
C
o
l
,
 

A
S
C
0
2
,
 

A
S
H
2
S
,

.0
 

2
.
0

4
.
0
 

7.
0

10 15 20
 

2
5
 

JO
 

3
8

.0
 

2
.
0
 

4
.
0
 

7
.
0

10 11
 

12 13 14
 

15
 

17 20 2
5
 

30 40

U
C
.
V
J
 

V*
 1

1
3
.
0
 

1
2
.
8

1
2
.
8
 

1
2
.
7

1
2
.
2

1
2
.
0

1
1
.
7
 

1
0
.
2
 

8
.
5
 

6
.
0

2
5
.
4
 

2
5
.
4
 

2
5
.
4
 

2
5
.
4

2
5
.
3

2
3
.
7
 

2
J
.
7

2
1
.
0

2
0
.
5
 

1
8
.
7
 

1
6
.
5
 

1
4
.
3

1
2
.
0
 

1
0
.
5
 

9
.
5

»
 

  
I
W
 
'
 
h
.
 
  

'

1
0
.
9
 

1
0
.
9

1
0
.
9
 

1
0
.
7

10
.1 9
.
4

8
.
5
 

6
.
3
 

2.
1 .9

1
8
.
2
 

8
.
2
 

8
.
2
 

8
.
2

8.
1

9
.
8
 

9
.
8

9
.
9

9
.
5
 

9
.
6
 

7
.
8
 

1.
4 .0
 

.0 .0

10
5 

10
5

10
5 

10
3 96 89 80
 

57
 

18
 8

10
0 

10
0 

10
0 

10
0

10
0

12
0 

12
0

11
0

11
0 

10
0 81
 

14
0 0 0

2
5
8
 

2
5
8

2
5
8
 

2
5
8

2
6
0

2
6
2

2
6
0
 

2
5
8
 

2
6
0
 

2
6
3

2
6
0
 

2
6
0
 

2
6
0
 

2
6
0

2
6
0

2
6
0
 

2
6
0

2
6
0

2
6
0
 

2
6
0
 

2
6
5
 

2
6
3

2
7
5
 

2
7
8
 

2
8
5

7
.
7
 

7
.
7
 

0
7
.
7
 

7
.
5

7
.
4

7
.
3

7.
1

6
.
9
 

6
.
8
 

6
.
8
 

0

8
.
0
 

8
.
0
 

0 
8
.
0
 

8
.
0

7
.
9

7
.
7
 

7
.
7

7
.
7

7
.
6
 

7
.
7
 

7
.
3

6
.
8

7
.
0
 

6
.
9
 

6
.
9
 

0

80
 

2
.
5

 

 
  

8
8
 

22

8
8
 

1.
*

 "
"   
 

15
4 

31

.0 -
-   
 

_. .2 .0 _
_ -
- _
_  3.
1

T
R
A
N
S
-

6
6



T
a
b
l
e
 
2
7
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
 
of

 
w
a
t
e
r
 
c
o
l
u
m
n
 
c
o
m
p
o
s
i
t
e
 
sa

mp
le

s.
 
D
o
w
 
La

ke
, 

O
h
i
o

3
9
2
0
1
4
0
8
2
0
1
0
5
0
0
 
- 

D
O
W
 
L
K
 
A
B
 
D
A
M
 
AT

 
S
I
T
E
 
L
-
l
 
N
R
 
A
T
H
E
N
S
 
O
H
 

W
A
T
E
R
 
Q
U
A
L
I
T
Y
 
D
A
T
A
*
 
W
A
T
E
R
 
Y
E
A
R
 
O
C
T
O
B
E
R
 
1
9
7
7
 
T
O
 
S
E
P
T
E
M
B
E
R
 
1
9
7
8

D
A
T
E

M
A
Y 0
8
.
.
.
 

J
U
L 3
1
.
.
.

T
I
M
E

1
4
5
0

1
4
4
5

C
A
L
C
I
U
M

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
CA

)

M
A
G
N
E
-

SI
 J
M,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
MG

)

P
O
T
A
S
­

S
I
U
M
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
K)

S
O
D
I
U
M
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
NA
)

S
U
L
F
A
T
E

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
S
0
4
)

C
H
L
O
­

R
I
D
E
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S
 
C
D

F
L
J
O
-

R
I
D
E
,

D
I
S
­

S
O
L
V
E
D

(
M
Q
/
L

AS
 
F)

H
A
R
D
­

N
E
S
S

(
M
G
/
L

A
S

C
A
C
0
3
)

S
O
L
 I
 O
S
,

R
E
S
I
O
U
E

A
T
 
Id
O

D
E
G
.
 

C
D
I
S
­

S
O
L
V
E
D

(
M
G
/
L
)

33
6
.
7

1
.
6

6
.
0

5
4

6
.
5

.1
11

0
1
6
3

S
O
L
I
D
S
*
 

C
H
R
O
-
 

RE
SI
DU
c.
 

S
O
L
I
D
S
*
 

B
A
R
I
U
M
*
 

C
A
D
M
I
J
M
 

M
I
U
M
*
 

L
E
A
D
*
 

M
E
R
C
U
R
Y
 

N
I
C
<
E
L
»
 

S
I
L
V
E
R
*
 

AT
 
1
0
5
 

R
E
S
I
O
J
E
 

T
O
T
A
L
 

T
O
T
A
L
 

T
O
T
A
L
 

T
O
T
A
L
 

T
O
T
A
L
 

T
O
T
A
L
 

S
E
L
E
-
 

T
O
T
A
L
 

D
E
6
.
 
C»

 
A
T
 
1
0
5
 

R
E
C
O
V
-
 

R
E
C
O
V
-
 

R
E
C
O
V
-
 

R
E
C
O
V
-
 

R
E
C
O
V
-
 

R
E
C
O
V
-
 

N
I
U
M
,
 

R
E
C
O
V
-
 

S
U
S
-
 

D
E
G
.
 
C.

 
E
R
A
B
L
E
 

E
R
A
d
L
E
 

E
R
A
8
L
E
 

E
R
A
B
L
E
 

E
R
A
B
L
E
 

E
R
A
B
L
E
 

T
O
T
A
L
 

E
R
A
B
L
E

PE
ND
ED
 

TO
TA
L 

(U
G/
L 

(U
G/
L 

(U
G/
L 

(U
G/
L 

(J
G/
L 

(U
G/
L 

(U
G/

L 
(U
G/
L

D
A
T
E

M
A
Y 0
8
.
.
.

J
U
L 3
1
.
.
. D
A
T
E

(
M
G
/
L
)
 

(
M
G
/
L
)
 

A
S

5
2

A
R
S
E
N
I
C

T
O
T
A
L

(
J
G
/
L

A
S
 
AS
)

2
1
5

w
 w M
E
T
H
Y
-

L
E
N
E

B
L
U
E

A
C
T
I
V
E

S
U
B
­

S
T
A
N
C
E

(M
G/
L)

BA
) 

A
S

10
0 0

B
O
R
O
N
*

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
3)

CD
) 

A
S

4 2

C
O
B
A
L
T
*

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
CO
)

CR
) 

A
S

10

<
1
0

C
O
P
P
E
R
.

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
J
G
/
L

A
S
 
CU

)

PB
) 

A
S

75 19 I
R
O
N
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
FE
)

HG
) 

A
S

<
.
5

<
.
5

M
A
N
G
A
­

N
E
S
E
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
MN
)

NI
) 

A
S

4

  
 

M
O
L
Y
B
­

D
E
N
U
M
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
MO
)

SE
) 

A
S

0 0

Z
I
N
C
,

T
O
T
A
L

R
E
C
O
V
­

E
R
A
B
L
E

(
U
G
/
L

A
S
 
ZN
)

AG
) 0 0

M
A
Y 0
8
.
.
 

J
U
L 3
1
.
.

<
.
0
5

70
2
9
0

5
6
0

10



T
a
b
l
e
 
2
8
.
 
C
h
e
m
i
c
a
l
,
 
p
h
y
s
i
c
a
l
,
 
an
d 

b
i
o
l
o
g
i
c
a
l
 
a
n
a
l
y
s
e
s
 
of
 
w
a
t
e
r
 
s
a
m
p
l
e
s
 
f
r
o
m
 
s
e
l
e
c
t
e
d
 
d
e
p
t
h
s

D
o
w
 
La
ke
. 

O
h
i
o

3
9
2
0
1
4
0
8
2
0
1
0
5
0
0
 
- 

D
O
W
 
L
K
 
AB
 
D
A
M
 
AT

 
S
I
T
E
 
L-
l 

NR
 
A
T
H
E
N
S
 
OH
 

W
A
T
E
R
 
Q
U
A
L
I
T
Y
 
D
A
T
A
,
 
W
A
T
E
R
 
Y
E
A
R
 
O
C
T
O
B
E
R
 
19
77
 
TO
 
S
E
P
T
E
M
B
E
R
 
1
9
7
8

D
A
T
E

M
A
Y 0
8
.
.
.

0
8
.
.
.
 

J
U
L 3
1
.
.
.

3
1
.
.
.

D
A
T
E

M
A
Y 0
8
.
.
.

0
8
.
.
.
 

J
U
L 3
1
.
.
.

3
1
.
.
.

T
I
M
E

14
35

15
10

1
4
4
5

15
25

P
H
O
S
­

P
H
O
R
U
S
,

T
O
T
A
L

(M
G/

L
AS
 
P> .0

1
.0
3

.2
3

.0
0

S
A
M
P
­

L
I
N
G

D
E
P
T
H

(F
T) 2.

0
38

2
.
0

40

S
I
L
I
C
A
,

D
I
S
­

S
O
L
V
E
D

(
M
G
/
L

A
S

SI
02
) 4
.
0

5
.
4

7
.
5

2
.
0

N
I
T
R
O
­

GE
N,

N
I
T
R
I
T
E

T
O
T
A
L

(M
G/

L
AS
 
N) .0

1
.0
2

.0
1

.0
0

T
U
R
­

B
I
D
­

IT
Y

(J
TJ
)

3 6 1
30

N
I
T
R
O
­

G
E
N
,

N
I
T
R
A
T
E

T
O
T
A
L

(M
G/
L

AS
 
N) .1

3
.1
5

.0
0

.0
0

C
O
L
O
R

(
P
L
A
T
­

I
N
U
M
-

C
O
B
A
L
T

U
N
I
T
S
) 20 40 10 50

N
I
T
R
O
­

GE
N,

N
0
2
+
N
0
3

T
O
T
A
L

(M
G/

L
AS
 
N) .1

4
.1

7

.0
1

.0
0

C
A
R
B
O
N
,

O
R
G
A
N
I
C

T
O
T
A
L

(M
G/

L
AS
 
C) 5
.
8

4
.
9

4
.
4

8
.
3

N
I
T
R
O
­

GE
N,

A
M
M
O
N
I
A

T
O
T
A
L

(M
G/
L

AS
 
N) .0

2
.4
2

2
.
0 .0
0

O
X
Y
G
E
N

D
E
M
A
N
D
,

B
I
O
­

C
H
E
M
­

I
C
A
L
*

5 
D
A
Y

(M
G/
L) 1.

0
1.

2 .9
3.

1

N
I
T
R
O
­

GE
N,

O
R
G
A
N
I
C

T
O
T
A
L

(M
G/

L
AS

 
N) .2

7
.2

7

.0
0

.3
2

O
X
Y
G
E
N

D
E
M
A
N
D
,

C
H
E
M
­

I
C
A
L

(H
IG
H

L
E
V
E
L
)

(M
G/

L)

10 15 27 10

GE
N,
 A
M
­

M
O
N
I
A
 
+

O
R
G
A
N
I
C

T
O
T
A
L

(M
G/
L

AS
 
N) .2

9
.6
9

1.
7 .3
2

C
O
L
I
-

F
O
R
M
,

F
E
C
A
L
,

0
.
4
5

U
M
-
M
F

(
C
O
L
S
.
/

10
0 

ML
) 6 4 4
92

P
H
O
S
­

P
H
O
R
U
S
,

O
R
T
H
O
.

T
O
T
A
L

(M
G/

L
AS
 
P) .0

0
.0

0

.0
5

.0
0

S
T
R
E
P
­

T
O
C
O
C
C
I

F
E
C
A
L
*

(C
OL
S.

P
E
R

10
0 

ML
) 46 94

8
14

0



T
a
b
l
e
 
2
9
.
 
P
h
y
t
o
p
l
a
n
k
t
o
n
 
i
d
e
n
t
i
f
i
e
d
 
in

 
D
o
w
 
La

ke
, 

O
h
i
o
 
(1

97
8)

S
a
m
p
l
e
 
d
e
s
c
r
i
p
t
i
o
n
 

T
o
t
a
l

L
o
c
a
t
i
o
n
 
in

 
c
e
l
l
s
 

L
o
c
a
t
i
o
n
 

D
a
t
e
 

w
a
t
e
r
 
c
o
l
u
m
n
 

(p
er
 
ml

 )

S
i
t
e
 
L-
l 

5-
05
 

E
u
p
h
o
t
i
c
 
zo

ne
 

2
3
,
0
0
0
 

a
b
o
v
e
 
d
a
m
 

c
o
m
p
o
s
i
t
e

S
i
t
e
 
L-
l 

7
-
3
1
 

E
u
p
h
o
t
i
c
 
zo
ne
 

3
2
,
0
0
0
 

a
b
o
v
e
 
d
a
m
 

c
o
m
p
o
s
i
t
e

S
i
t
e
 
L-
l 

7-
31

 
1
2
-
f
t
 

30
,0

00
 

a
b
o
v
e
 
d
a
m
 

d
e
p
t
h

D
i
v
e
r
s
i
t
y
 

C
h
l
o
r
o
-
 

D
i
v
i
s
i
o
n
(
s
)
 

P
e
r
c
e
n
t
 

i
n
d
e
x
 

p
h
y
l
l
 

p
r
e
s
e
n
t
 
(i
n 

of
 
to

ta
l 

(g
en
us
) 

a 
o
r
d
e
r
 
of
 

ce
ll
 

d 
(p
g/
L 

) 
d
o
m
i
n
a
n
c
e
)
 

c
o
u
n
t

10
.2

 
C
y
a
n
o
p
h
y
t
a
 

96
 

C
h
r
y
s
o
p
h
y
t
a
 

3

C
r
y
p
t
o
p
h
y
t
a
 

1 

C
h
l
o
r
o
p
h
y
t
a
 

2 
8.

3 
C
y
a
n
o
p
h
y
t
a
 

99

C
h
l
o
r
o
p
h
y
t
a
 

1

E
u
g
l
e
n
o
p
h
y
t
a
 

C
h
r
y
s
o
p
h
y
t
a
 

1.
9 

7.
6 

C
y
a
n
o
p
h
y
t
a
 

99

C
h
l
o
r
o
p
h
y
t
a
 

E
u
g
l
e
n
o
p
h
y
t
a

D
o
m
i
n
a
n
t
 
g
e
n
e
r
a
 
w
i
t
h
i
n
 
d
i
v
i
s
i
o
n
 
a
n
d
 

p
e
r
c
e
n
t
 
(%

)*
 
of

 
t
o
t
a
l
 
ce
ll
 
c
o
u
n
t

O
s
c
i
l
l
a
t
o
r
i
a
 
(6

9)
, 

A
p
h
a
n
i
z
o
m
e
n
o
n
 
(2

7)

S
y
n
e
d
r
a
 
(2
),
 
A
s
t
e
r
i
o
n
e
l
l
a
 
(1
),
 

N
i
t
z
s
c
h
i
a
.
 
S
t
e
p
h
a
n
o
d
i
s
c
u
s

C
r
y
p
t
o
m
o
n
a
d
s
 

(1
) 

K
i
r
c
h
n
e
r
i
e
l
l
a
,
 
C
h
l
a
m
y
d
o
m
o
n
a
s

G
o
m
p
h
o
s
p
h
a
e
r
i
a
 
(5

0)
, 

A
p
h
a
n
i
z
o
m
e
n
o
n
 
(1

9)
, 

A
n
a
b
a
e
n
a
 
(1
1)
, 

A
n
a
c
y
s
t
i
s
 
(1
0)
,

A
g
m
e
n
e
l
l
u
m
 
(8

) 

S
p
h
a
e
r
o
c
y
s
t
i
s
 
(1

),
 
O
o
c
y
s
t
i
s

Ch
ar
 a
ci
 u
rn

, 
C
h
l
a
m
y
d
o
m
o
n
a
s

T
r
a
c
h
e
l
o
m
o
n
a
s

C
y
c
l
o
t
e
l
l
a
 

G
o
m
p
h
o
s
p
h
a
e
r
i
a
 
(4
4)
, 

A
n
a
b
a
e
n
a
 
(2
4)
,

A
p
h
a
n
i
 z
o
m
e
n
o
n
 
(2

3)
, 

A
n
a
c
y
s
t
f
s
 
(8

),
 

A
q
m
e
n
e
l
l
u
m
 
(1

)

O
o
c
y
s
t
i
s
 
(1
) 

T
r
a
c
h
e
l
o
m
o
n
a
s

*
L
e
s
s
 
t
h
a
n
 
1 

p
e
r
c
e
n
t
 
n
o
t
 
gi
ve
n.



Dow Lake had developed distinct thermal stratification by 
the July 31 sampling. The bottom water increased from 8°C to 
9.5°C between the spring and summer sampling dates. Oxygen 
deficits were found below 25 feet at the July 31 sampling.

The thermal and chemical profiles at site L-2 were similar to 
those found at L-l.

The spring total-phosphorus concentration (0.01 mg/L) was the 
second lowest obsrved in 1978. The spring total-nitrogen to 
total phosphorus ratio, 43 to 1, indicates phosphorus may be 
limiting algal productivity in Dow Lake.

Dow Lake had Carlson TSIs of 48 for chlorophyll a (summer), 
44 for Secchi-disk transparency (summer), and 37 for total 
phosphorus (spring). Carlson TSIs in this range indicate 
mesotrophic lakes.

Cadmium and lead concentrations exceeded Ohio water-quality 
standards in the spring; cadmium exceeded Ohio water-quality 
standards in the summer. Hydrogen sulfide was found in the 
hypoilimnion in the summer.

Algal counts were low in the spring and summer samplings. 
Blue-green algae (Cyanophyta) dominated the algal community. 
Growths of aquatic macrophytes in Dow Lake were not excessive.

Inflow data (fig. 16; table 30): Two inflows were sampled: 
Strouds Run (site 1-1), which drains 2.88 mi2 , and an unnamed 
tributary (site 1-2) draining 1.56 mi2 . Their combined areas 
account for 61 percent of the drainage basin of Dow Lake. A 
qualitative comparison of stream versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deDth) havina hiaher concentration

Inflow 
sampling 

site

Strouds Run

Unnamed 
tributary

Sam­
pling 
date 
(1978)

May 8 
July 31

May 8 
July 31

mated
dis­ 
charge N02+ 
(ft3/s) N03

4.0 Lake 
1.5 Stream

6.0 Stream 
1.0 Stream

Total 
P

Stream 
Stream

Stream 
Stream

TOC

Lake 
Lake

Stream 
Stream

(Specific 
conductance)

Stream 
Stream

Stream 
Stream

72
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Forked Run Lake

Location: Meigs County
(Portland 7.5-minute quadrangle map)

Type: Impoundment on Forked Run

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1952

Surface 
area 
(acres)

107

Capacity 
(acre- 
feet)

1,700

Capacity- 
inflow 
ratio 
(C/I)

0.22

Drainage-basin characteristics:

Drainage 
area 
(mi2-)

8.9

Type

Rural, agricultural

Estimated 
sediment
yield 

(from fig. 3)

Moderate

Lake data (figs. 18, 19; tables 31-34): Forked Run Lake was 
sampled in the rain on May 4 and under partly cloudy skies on 
August 25. Secchi-disk transparency at L-l was 4.5 feet, in May 
and 7.5 feet in August, comparatively high values for an Ohio 
lake.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(aradient)

Date

5-04-78 

8-25-78

Thermal

Yes 

Yes

Chemical

Yes 

Yes

Chemical 
type

Soft; 
Ca, HC03

Trophic state Substances at or 
index (CarlSQp) Trophic above State limits
Chl a SD T.P. class Toxicants Bacteria

Meso- 
37 trophic Cd, Cu, Ni

48

Phyto- 
plankton, 
dominant 

division(s)

Chlorophyta, 
Chrysophyta

Cyanohpyta

74
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Forked Run Lake at L-l had developed distinct thermal 
stratification by the August 25 sampling. Temperature of the 
bottom water increased from 4.9°C to 7.2°C between the spring and 
summer sampling dates. Oxygen deficits were noted at the 
spring sampling; anaerobic conditions had developed in the hypo- 
limnion below 25 feet by the summer sampling. The low specific 
conductance and pH are typical of lakes in the sandstone bedrock 
areas of southeastern Ohio.

The thermal and chemical profiles at site L-2 were similar to 
those found at L-l.

The spring near-surface, total-phosphorus concentration (0.01 
mg/L) was the second lowest observed in 1978. The total-nitrogen 
to total-phosphorus ratio, 41 to 1, indicates phosphorus may be 
limiting algal productivity in Forked Run Lake.

Forked Run Lake had Carlson TSIs of 48 for Secchi-disk 
transparency and 37 for total phosphorus (spring). Carlson TSIs 
in this range indicate mesotrophic lakes.

Cadmium, copper, and nickel concentrations in the May 4 
samples exceeded Ohio water-quality standards.

Phytoplankton counts were low compared to other Ohio lakes 
sampled in 1978. Algal populations were dominated by green algae 
(Chlorophyta) and yellow-green algae (Chrysophyta) in May and by 
blue-green algae (Cyanophyta) in August. Growths of aquatic 
macrophytes were not excessive.

Inflow data (fig. 18; table 35): Forked Run, the principal 
tributary to Forked Run Lake, was sampled at site 1-1. Drainage 
area at the site is 4.91 mi 2 which is 55 percent of the lake's 
drainage basin. A qualitative comparison of stream versus lake 
data is shown below.

Water body (stream or lake at 2-foot

Inflow
sampling

site

Forked Run
at 1-1

Sam­
pling
date
(1978)

May 4
Aug 25

Esti­
mated
dis­
charge
(ft 3/s)

5.0
1.0

depth)

N02+
N03

Lake
Stream

having

Total
P

Equal
Equal

higher

TOC

Lake
. Lake

concentration

(Specific
conductance)

Stream
Stream
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Hargus Lake

Location: Pickaway County
(Ashville 7.5-minute quadrangle map)

Type: Impoundment on Hargus Creek

Use: Recreation

Physical characteristics at summer pool level (table 6)

Date of 
origin 
(year)

1956

Surface
area 

(acres)

146

Capacity 
(acre- 
(feet)

2,325

Capacity- 
inflow 
ratio 
(C/I)

0.55

Drainage-basin characteristics:

Drainage 
area Type

6.5 Agricultural, rural

Estimated 
sediment 
yield 

(from fig. 3)

Moderate

Lake data (figs. 20, 21; tables 36-39): Hargus Lake was 
sampled in the rain on April 20 and under clear skies (after 2 
days of rain) on August 4. Secchi-disk transparency at L-l was 
3.5 feet in April and 6.0 feet in August.

Profile and analytical data show the following lake 
characteristics:

Phyto- 
Stratif ication Trophic state Substances at or plankton, 

(gradient) Chemical index (Carlson) Trophic above State limits dominant
Date Thermal Chemical type Chl a. SD T.P. class Toxicants

Very hard; Meso- 
4-20-78 Yes Yes Ca, HC0 3     61 trophic Cd

8-04-78 Yes Yes -- 43 51

Bacteria division(s)

Chysophyta, 
No Chlorophyta

No Cyanophyta
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1/2 KILOMETER

EXPLANATION 
AI-1 Inflow sampling site 

L-l Lake sampling sites

Pickaway County

Flgur* 20. Hargus Lak« and Inflow sampling »lt«.
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Hargus Lake at L-l had developed distinct thermal stratifica­ 
tion by the August 4 sampling date. Temperature of the bottom 
water increased from 4.7°C to 6.9°C between the spring and summer 
sampling sites. Oxygen deficits were noted in the water column at 
the spring sampling; anaerobic conditions had developed in the 
hypolimnion below 20 feet by the summer sampling.

Similar thermal and chemical profiles were found at the 
secondary sampling site, L-2. Anaerobic conditions were found at 
L-2 below 15 feet in August.

The spring near-surface, total phosphorus concentration was 
0.05 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
40 to 1, indicates phosphorus was limiting algal productivity in 
Hargus Lake.

Hargus Lake had Carlson TSIs of 43 for chlorophyll .a 
(summer), 51 for Secchi-disk transparency (summer), and 61 for 
total phosphorus (spring). The lake was classified as eutrophic 
on the basis of the Secchi-disk and total-phosphorus TSIs.

The cadmium concentration exceeded Ohio water quality 
standards at the April 20 sampling.

Spring and summer algal counts were low compared to the other 
lakes sampled in 1978. Algal populations were dominated by 
unicellular green algae (Chlorophyta) in the spring and by blue-green 
algae (Cyanophyta) in the summer. Growths of aquatic macrophytes 
in the lake were not excessive.

Inflow data (fig. 20; table 40): Hargus Creek, the prncipal 
tributary to Hargus Lake, was sampled at site 1-1. Drainage area 
at the site is 2.85 mi 2 , which is 48 percent of the lake's drainage 
basin. A qualitative comparison of stream versus lake data is shown 
below:

Water body (stream or lake at 2-foot

Inflow
sampling

site

Hargus Creek
at Site 1-1

Sam­
pling
date
(1978)

Apr 20
Aug 4

Esti- .
mated
dis­
charge
(ft3/s)

4.0
0.50

depth)

N02+
N03

Lake
Lake

having

Total
P

Lake
Lake

higher

TOC

concentration

(Specific
conductance)

Stream Stream
Lake Stream
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Highlandtown Reservoir

Location: Columbiana County
(Wellsville 7.5-minute quadrangle map)

Type: Impoundment on Little Yellow Creek

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

Surface 
area 
(acres)

Capacity 
(acre- 
feet)

1968 170 1,230 

Drainage-basin characteristics:

Drainage 
area 
fmi2 )

6.0

Type

Rural, agricultural

Capacity- 
inflow 
ratio 
(C/I)

0.27

Estimated 
sediment 
yield 

(from fig. 3)

Moderately low

Lake data (figs. 22, 23; tables 41-44): Highlandtown Lake 
was sampled in the rain on May 15 and under sunny skies on August 
21. Secchi-disk transparency was 6 feet on both dates, compar­ 
atively high for Ohio lakes.

Profile and analytical data show the following 
characteristics:

Date

Stratification
(gradient! Chemical 

Thermal Chemical type

Trophic state 
index (Carlson) 
Chl a SD T.P.

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Phyto-
plankton,
dominant

division(s)

5-15-78 Slight Slight 

8-21-78 Yes Yes

Very hard; 
Ca, S0 4

67

47 Eutrophic

51

No 

No

No 

No

Chrysophyta 

Cyanophyta
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Highlandtown Lake at L-l had developed distinct thermal 
stratification by the August 21 sampling. Temperature of the 
bottom water increased from 11.7°C to 12.5°C between the spring and 
summer sampling dates, which indicates minimal circulation in the 
interim. Oxygen deficits were noted in the water column at the 
spring sampling; anaerobic conditions had developed in the hypo- 
limnion by the summer sampling.

The spring near-surface, total-phosphorus concentration was 
0.02 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
40 to 1, indicates phosphorus may be limiting algal growth in 
Highlandtown Lake.

Highlandtown Lake had Carlson TSIs of 51 for chlorophyll £ 
(summer), 67 for Secchi-disk transparency (summer), and 47 for 
total phosphorus (spring). Carlson TSIs in this range 
indicate eutrophic lakes.

No chemical-quality constituents on properties exceeded Ohio 
water-quality standards, although trace amounts of hydrogen 
sulfide were found in the hypolimnion in August.

Spring phytoplankton counts were low compared to other lakes 
sampled in 1978; yellow-brown algae (Chrysophyta) were dominant. 
Summer algal counts were high, and were dominated by filamentous 
blue-green algae (Cyanophyta). Growths of aquatic macrophytes 
were not excessive.

Inflow data (fig. 22; table 45): Little Yellow Creek, the 
principal tributary to Highlandtown Reservoir, was sampled at site 
1-1. Drainage area at the site is 2.87 mi 2 , which is 50 percent 
of the lake drainage basin. A qualitative comparison of stream 
versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

Yellow Creek 
at Site L-l

Sam­
pling 
date 
(1978)

May 15 
Aug 21

mated
dis­ 
charge N02+ 
(ft3/s) N03

12 Equal 
1.0 Stream

Total 
P

Stream 
Stream

(Specific 
TOC conductance)

Stream Stream 
Stream Stream
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Jackson Lake

Location: Jackson County
(Oak Hill 7.5-minute quadrangle map)

Type: Impoundment on Black Fork Creek 

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1940

Surface 
area 
(acres)

243

Capacity 
(acre- 
(feet)

1,700

Capacity- 
inflow 
ratio 
(C/I)

0.11

Drainage-basin characteristics:

Drainage 
area
(mi?) 

19

Type

Impoundment

Estimated 
sediment 
yield 

(from fig. 3)

Moderately low

Lake data (figs. 24, 25; tables 46-49): Jackson Lake at L-l 
exhibited a slight thermal and chemical gradient in the spring. 
At the summer sampling, the lake, although only 12 feet deep, had 
a surface-to-bottom temperature differential of 9°C. The chemical 
gradient was also steep; oxygen was near saturation at the surface 
and undetectable below 10 feet. Specific conductance at the 
bottom was twice that recorded at the surface (310 and versus 
140 jamho/cm, respectively) .

Profile and analytical data show the following lake 
characteristics:

Stratification 
(gradient)

Date Thermal

5-01-78 Slight 

8-18-78 Yes

Chemical

Slight 

Yes

Trophic state 
Chemical index (Carlson) 

type Chl a SD T.P.

Soft; 
Ca, Mg, S04     47

53 59

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Eutrophic No 

No

No 

No

Phyto- 
plankton, 
dominant 

division(s)

Chrysophyta 

Cyanophyta
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EXPLANATION
A 1-1 Inflow sampling site 
  L-l Lake sampling sites
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Similar thermal and chemical profiles were found in the 
summer at the secondary sampling site, L-2. Anaerobic conditions 
were also found near the bottom at L-2.

The spring near-surface, total-phosphorus concentration was 
0.02 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
23 to 1, indicates phosphorus may be limiting algal productivity. 
Jackson Lake had Carlson TSIs of 53 for chlorophyll a (summer), 
59 for Secchi-disk transparency (summer), and 47 for total 
phosphorus (spring). Lakes that have TSIs in this range are 
considered eutrophic.

The concentration of cadmium (total) exceeded Ohio water- 
quality standards in the spring.

Blue-green algae (Cyanophyta) dominated the spring and summer 
algal collections. Aquatic macrophytes were profuse in the shallow 
inlets of the lake.

Inflow data (fig. 24; table 50): Black Fork, the principal 
tributary to Jackson Lake, was sampled at site 1-1. Drainage area 
at the site is 9.8 mi2 , which is 51 percent of the lake's drainage 
basin. A qualitative comparison of stream versus lake data is 
shown below.

Water body (stream or lake at 2-foot 
Esti  deDth) havina hiaher concentration

Inflow 
sampling 

site

Black Fork 
at Site L-l

Sam­
pling 
date 
(1978)

May 1 
Aug 18

mated
dis­ 
charge N02+ 
(ft3/s) N03

5.0 Lake 
5.0 Stream

Total 
P

Stream 
Stream

(Specific 
TOC conductance)

Stream Lake 
Stream Stream
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La Due Reservoir

Location: Geauga County
(Burton 7.5-minute quadrangle map)

Type: Impoundment on Bridge Creek

Use: Water supply

Physical characteristics at summer pool level (table 6)

Date of 
origin 
(year)

Surface 
area 

(acres)

Capacity 
(acre- 
feet)

Capacity 
inflow 
ratio 
(C/I)

1960 1,500 14,000 0.64

Drainage-basin characteristics:

Drainage 
area 
(mi2 )

35.1

Type

Agricultural

Estimated 
sediment
yield 

(from fig. 3)

Moderate

Lake data (figs. 26, 27; tables 51-54): La Due Reservoir at 
L-l was thermally and chemically mixed on May 11. In the summer 
the surface-to-bottom temperature differential was only 3.3°C. 
Oxygen depletion was noted below 15 feet, and anaerobic conditions 
were found in the bottom water (22 feet).

Profile and analytical data show the following lake 
characteristics:

Stratification
(Gradient)

Date

5-11-78

8-07-78

Thermal

No

Slight

Chemical

No

Slight

Trophic state
Chemical index fCarlsonl

type Chl a SD T.P.

Moderately
hard;

Ca, HC0 3 , Cl   -- 61

54 51

Substances at or
Trophic above State limits
class Toxicants

Eutrophic No

No

Bacteria

No

No

Phyto- 
plankton,
dominant

division(s)

Cyanophyta

Cyanophyta

110



Geauga County 
Portage County

Geauga County
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The thermal profile at L-2 was similar to that found at L-l. 
The hypolimnic oxygen level at L-2 was only slightly depressed in 
contrast to the anaerobic conditions that existed L-l. The spring 
near-surface, total-phosphorus concentration was 0.05 mg/L. The 
spring total-nitrogen to total-phosphorus ratio, 18 to 1, indicates 
phosphorus was limiting algal productivity in La Due Reservoir.

La Due Reservoir had Carlson TSIs of 54 for chlorophyll .a 
(summer), 52 for Secchi-disk transparency (summer), and 61 for 
total phosphorus (spring). Carlson TSIs in this range correspond 
to eutrophic lakes.

No chemical constituents or properties exceeded Ohio water- 
quality standards.

Algal counts were low at both spring and summer samplings. 
Diatoms (Chrysophyta), principally Asterionella and Melosira. 
dominated the spring algal flora. Blue-green algae (Cyanophyta), 
predominantly Anacystis. dominated the summer algal community. An 
algal scum (Anacystis) was noted along the windward margin of the 
lake. Nuisance growths of aquatic macrophytes were not found.

Inflow data (fig. 26; table 55): Two inflows were sampled: 
Bridge Creek (site 1-1), the principal tributary, which drains 
13.9 mi 2 , and an unnamed tributary (site 1-2), draining 2.89 mi 2 . 
Their combined areas account for 48 percent of the drainage basin 
of La Due Reservoir. A qualitative comparison of stream versus 
lake data is shown below.

Water body (stream or lake at 2-foot 
Esti  deoth) havina hiaher concentration

Inflow 
sampling 

site

Bridge Creek

Unnamed 
tributary

Sam­
pling 
date 
(1978)

May 11 
Aug 7

May 11 
Aug 7

mated
dis­ 
charge N02 + 
(ft3/s) N03

20 Lake 
3.0 Stream

3.0 Lake 
1.0 Stream

Total 
P

Lake 
Stream

Lake 
Stream

TOC

Stream 
Stream

Lake 
Lake

(Specific 
conductance)

Lake 
Stream

Stream 
Stream
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Lake Hope

Location: Vinton County
(Mineral 7.5-minute quadrangle map)

Type: Impoundment on Sandy Run

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1939

Surface 
area 
(acres)

126

Capacity 
(acre- 
(feet)

1,555

Capacity- 
inflow 
ratio 
(C/I)

0.20

Drainage-basin characteristics

Drainage 
area 
(mi 2 )

9.9

Type

Forest

Estimated 
sediment
yield 

(from fig. 3)

Moderately low

Lake data are presented in figures 28 and 29 and in tables 
56-59. Profile and analytical data show the following lake 
characteristics:

Date

Stratification
(gradient! Chemical 

Thermal Chemical type

Trophic state 
index (Carlson) 
Chl a SD T.P.

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Phyto-
plankton,
dominant

division(s)

Soft; 
4-27-78 No Slight Ca, Mg, S0 4

8-01-78 Yes Yes

Meso- 
trophic

43 51

Cd, Zn No 

Cd, Pb No

Pyrrophyta 

Chlorophyta

119



Vinton County 
STUDY AREA

EXPLANATION
AI-1 Inflow sampling site 
  L-l Lake sampling sites

1/2 MILE

1/2 KILOMETER

Flgur« 28.--Lak« Hop* and Inflow sampling alta.
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Although it is only 20 feet deep, Lake Hope at L-l had 
developed thermal and chemical stratification by the August 1 
sampling. The bottom temperature was 14°C, comparatively high for 
a stratified lake; Dow Lake, Forked Run Lake, and Hargus Lake had 
respective bottom temperatures of 9.5°C, 7.2°C, and 6.9°C at the 
summer sampling. There were oxygen deficits at L-l in April and 
anaerobic conditions below 17 feet in August.

Similar thermal and chemical profiles were found at the 
secondary sampling site, L-2. Anaerobic conditions were found at 
L-2 below 12 feet in August.

The spring near-surface, total-phosphorus concentration was 
below detectibility, which indicates that phosphorus was limiting 
algal productivity in Lake Hope.

Lake Hope had Carlson TSIs of 43 for chlorophyll .a and 
51 for Secchi-disk transparency. The lake was classified as 
mesotrophic on the basis of the chlorophyll-.a index and the 
low spring total-phosphorus concentration.

The cadmium and zinc concentrations exceeded Ohio water- 
quality standards in the spring; cadmium and lead exceeded Ohio 
water-quality standards in the summer. Hydrogen sulfide was found 
in the hypolimnion in the summer.

Spring phytoplankton counts were low (660 cells/m) and 
dominated by dinoflagellates (Pyrrhophyta). The summer sample was 
collected during an algal bloom, thus, the count was much higher 
(140,000 cells/m); green algae (Chlorophyta) dominated the algal 
community. Growths of aquatic macrophytes were not excessive.

Results of the 1978 samplings were generally comparable to 
those of 1975. Thermal and chemical stratification developed each 
year. BOD and pH were higher in 1978, possibly reflecting higher 
biological productivity in 1978. Silica concentrations were high 
in both years. Lead concentrations increased from 2 jug/L (1975) to 
17 jug/L (1978) in the spring and from 9 jug/L (1975) to 39 jag/L (1978) 
in the summer. Cadmium, below detectable limits in 1975, in­ 
creased to 2 /ig/L in 1978.

Algal counts were much higher in the summer of 1978. Chloro­ 
phyta dominated the spring and summer algal community in 1975. 
In 1978, Pyrrhophyta dominated the spring algal community and 
Chlorophyta dominated the summer algal community. Chrysophyta 
were collected in 1975, but were not found in 1978.
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Inflow data (fig. 28; table 60): Sandy Run, the principal 
tributary to Lake Hope, was sampled at site 1-1. Drainage area at 
the site is 5.3 mi2 which is 53 percent of the lake drainage 
basin. A qualitative comparison of stream versus lake data is 
shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havincr hiaher concentration

Inflow 
sampling 

site

Sandy Run 
at site L-l

Sam­ 
pling 
date 
(1978)

Apr 27 
Aug 1

mated 
dis­ 
charge 
(ft3/s)

<5.0 
0.50

N02+ 
N03

Lake 
Stream

Total 
P

Equal 
Lake

TOC

Lake 
Lake

(Specific 
conductance)

Stream 
Stream
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Nettle Lake

Location: Williams County
(Nettle Lake 7.5-minute quadrangle map)

Type: Natural lake; Nettle Creek flows into and out 
of the lake.

Use: Recreation

Physical characteristics at summer pool level (table 6)

Date of
origin
(year)

Surface 
area 
(acres)

94

Capacity 
(acre- 
feet)

752

Capacity- 
inflow 
ratio 
(C/I)

0.10

Drainage basin characteristics:

Drainage 
area 
(mi2 )

20.2

Type

Agricultural

Estimated 
sediment 
yield 

(from fig. 3)

Low

Lake data are presented in figures 30 and 31 and in tables 
61-64. Profile and analytical data show the following lake 
characteristics:

Phyto-
Stratification Trophic state Substances at or plankton, 

(gradient)___ Chemical index (Carlsonl Trophic above State limits dominant 
Date Thermal Chemical type Chl a. SD T.P. class Toxicants Bacteria division(s)

5-22-78 

8-14-78

Yes 

Yes

Yes 

Yes

Very hard; 
Ca, HC0 3

60

57 Eutrophic

58

No 

No

No 

No

Chrysophyta, 
Chlorophyta

Cyanophyta
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Nettle Lake at L-l had developed chemical and thermal 
stratification by the May 22 sampling. The lake was still strati­ 
fied at the August 14 sampling. The oxygen profile indicates 
supersaturated conditions above 10 feet and oxygen deficits below 
15 feet in May. The August oxygen profile was similar; oxygen 
deficits were found below 9 feet and supersaturated conditions 
above 7 feet. Anaerobic conditions were found below 25 feet in 
the spring and below 20 feet in the summer.

The spring near-surface, total-phosphorus concentration was 
0.04 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
37.5 to 1, indicates phosphorus may be limiting phytoplankton 
productivity.

Nettle Lake had Carlson TSIs of 69 for chlorophyll a 
(summer), 58 for Secchi-disk transparency (summer), and 57 for 
total phosphorus (spring). These TSIs are typical of eutrophic 
lakes.

No constituents or properties exceeded Ohio water-quality 
standards, although trace amounts of hydrogen sulfide were noted 
in the hypolimnion at the spring and summer samplings.

The algal community was dominated by yellow-green algae 
(Chrysophyta) and green algae (Chlorophyta) in the spring. Blue- 
green algae (Cyanophyta) dominated the summer algal population. 
The supersaturated oxygen levels indicate very favorable growing 
conditions in the lake at this time. Growths of aquatic macro- 
phytes in the lake were not excessive.

Inflow data (fig. 30; table 65): Nettle Creek, the principal 
tributary to Nettle Lake, was sampled at site 1-1. Drainage area 
at the site is 18 mi2 , which is 89 percent of the lake's drainage 
basin. A qualitative comparison of stream versus lake data is 
shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

Nettle Creek 
at site L-l

Sam­
pling 
date 
(1978)

May 22 
Aug 14

mated
dis­ 
charge 
(ft3/s)

5.0 
1.0

N02+ 
N03

Stream 
Lake

Total 
P

Stream 
Stream

TOC

Lake 
Stream

(Specific 
conductance)

Stream 
Stream
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Tycoon Lake

Location: Gallia County
(Vinton 7.5-minute quadrangle map)

Type: Impoundment on an abandoned channel of Raccoon Creek

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1960

Surface 
area 
(acres)

204

Capacity 
(acre- 
feet)

2,000

Capacity- 
inflow 
ratio 
(C/I)

1.8

Drainage-basin characteristics:

Drainage 
area 
(mi2 )

1.4

Type

Agricultural, vacant

Estimated 
sediment 
yield 

(j:rop fig. 3)

Moderately low

Lake data are presented in figures 32 and 33 and in tables 
66-69. Profile and analytical data show the following lake 
characteristics.

Stratification
(gradient)___ 

Date Thermal Chemical

Trophic state Substances at or 
Chemical index (Carlsonl Trophic above State limits

Phyto- 
plankton, 
dominant

type Chl a SD T.P. class Toxicants Bacteria division(s)

5-02-78 No No 

8-24-78 Slight Slight

Soft, 
Ca, S04 , HC03 --   47 Eutrophic Cd, Ni, Zn No 

53 51     -- No

Chlorophyta, 
Chrysophyta

Cyanophyta
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Gallia County 
STUDY AR

1/2 MILE 
I

1/2 KILOMETER
EXPLANATION

L-l Lake sampling site

Flgur* 32.--Tycoon Lak« sampling «lt«.
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Tycoon Lake at L-l was well mixed at the May 2 sampling. 
The slight surface-to-bottom temperature difference on August 17 
(3.5°C) is typical of a shallow lake. Oxygen deficits were found 
in the water column below 7 feet, however, anaerobic conditions 
were not found.

The spring near-surface, total-phosphorus concentration was 
0.02 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
22.5 to 1, indicates phosphorus may be limiting phytoplankton 
productivity.

Tycoon Lake had Carlson TSIs of 53 for chlorophyll a 
(summer), 51 for Secchi-disk transparency (summer), and 47 for 
total phosphorus (spring). These TSIs are typical of eutrophic 
lakes.

Cadmium, nickel, and zinc concentrations exceeded Ohio water- 
quality standards in the spring.

The algal community showed the typical seasonal succession 
pattern for temperate lakes; green algae (Chlorophyta) and yellow- 
green algal (Chrysophyta) dominated in the spring, whereas blue- 
green algae (Cyanophyta) dominated in the summer. Growths of 
aquatic macrophytes in the lake were not excessive.

Inflow data: No inflows were sampled.
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Veto Lake

Location; Washington County
(Little Hocking 7.5-minute quadrangle map)

Type: Impoundment on Little Hocking River

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1953

Surface 
area 
(acres)

158

Capacity
(acre-
feetl

1,010

Capacity 
inflow 
ratio 
(C/I)

0.06

Drainage-basin characteristics:

Type
Drainage 
area 
(mi2 )

20 Agricultural, forest

Estimated 
sediment 
yield 

(from fig. 3)

Moderate

Lake data (figs. 34, 35; tables 70-73): Veto Lake was sam­ 
pled under partly cloudy and very windy conditions on May 9; it 
had rained the previous day. On August 24, skies were partly 
cloudy. Secchi-disk transparency readings were 1.5 feet in May 
and 2.0 feet in August; these were among the lowest found in 1978,

Profile and analytical data show the following 
characteristics:

Stratification Trophic state 
(gradient) Chemical index (Carlaon)

Date Thermal

5-09-78 Slight 

8-17-78 Yes

Chemical type Chl A SD T.P.

Moderately 
hard; 

Yes Ca, HC03   -- 65

Yes   57 67

Phyto- 
Substances at or plankton, 

Trophic above State limits dominant 
class Toxicants Bacteria division(s)

Cyanophyta, 
Eutrophic Cd No Chlorophyta

No No Cyanophyta
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A/

Washington County

  L-l Lake sampling sites 
A 1-1 Inflow sampling sites

Flgur* 34. Vato Laka and Inflow sampling altaa.
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Veto Lake at L-l had developed a slight thermal gradient by 
May 9 and distinct thermal stratification by August 24. Oxygen 
deficits were found below 15 feet in May and below 8 feet in 
August; anaerobic conditions were found below 10 feet in August.

The thermal and chemical profiles at L-2 were similar to 
those at L-l. Oxygen deficits were found below 4 feet; anaerobic 
conditions were found below 10 feet.

The spring near-surface, total-phosphorus concentration was 
0.05 mg/L. The spring total-nitrogen to total-phosphorus ratio 
was 11.6 to 1.

Veto Lake had Carlson TSIs of 57 for chlorophyll a (summer), 
67 for Secchi-disk transparency (summer), and 65 for total 
phosphorus (spring). These TSIs are typical of eutrophic lakes.

The concentration of cadmium exceeded Ohio water-quality 
standards at the May samplings.

Green algae (Chlorophyta) and blue-green algae (Cyanophyta) 
dominated the spring algal community. The summer algal flora were 
dominated by blue-green algae. Growths of aquatic macrophytes 
were not excessive.

Inflow data (fig. 34, table 74): Two inflows were sampled: 
Tupper Creek (site 1-1), the principal tributary, which drains 
8.75 mi2 , and Plum Run (site 1-2), which drains 2.11 mi 2 . Their 
combined areas account for 54 percent of the drainage basin of 
Veto Lake. A qualitative comparison of stream versus lake data is 
shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havincr hiaher concentration

Inflow 
sampling 

site

Tupper Creek

Plum Run

Sam­
pling 
date 
(1978)

May 9 
Aug 24

May 9 
Aug 24

mated
dis­ 
charge N02+ 
(ft3/s) N03

20 Stream 
1.0 Stream

5.0 Equal 
1.0 Stream

Total 
P

Stream 
Lake

Lake 
Lake

TOC

Stream 
Lake

Lake 
Lake

(Specific 
conductance)

Lake 
Stream

Lake 
Stream

153
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West Fork Mill Creek Lake

Location: Hamilton County
(Glendale 7.5-minute quadrangle map)

Type: Impoundment on West Fork Mill Creek

Use: Flood control, recreation

Physical characteristics at summer pool level (table 6)

Date of
origin
(year)

1952

Surface 
area 
(acres)

183

Capacity 
(acre- 
(feet)

1,531

Capacity- 
inflow 
ratio 
C/I1

0.08

Drainage-basin characteristics

Drainage 
area 
(mi 2 )

30

Type

Urban

Estimated 
sediment
yield 

(from fig. 3)

High

Lake data (figs 36, 37; tables 75-78): West Fork Mill Creek 
Lake was sampled under partly cloudy skies on April 24. The lake 
was sampled on July 25 under cloudy skies; rain had occurred the 
previous day. Comparatively low Secchi-disk transparencies of 2.0 
feet and 1.8 feet were noted in April and July, respectively. 
Water samples taken below 8 feet gave off a nauseating odor.

Profile and analytical data show the following 
characteristics:

Phyto- 
Stratif ication Trophic state Substances at or plankton, 

(gradient) Chemical index (Carlson) Trophic above State limits dominant
Date Thermal Chemical type Chl a SD T.P. class Toxicants Bacteria division(s)

Very hard; 
4-24-78 Yes Yes Na, Cl   -- 72 Eutrophic Pb

7-25-78 Yes Yes   66 69

No Cyanophyta 

No Cyanophyta

155
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West Fork Mill Creek Lake at L-l had developed a thermal 
gradient by the April 24 sampling. Oxygen deficits were found 
below 4 feet. Anaerobic conditions existed below 18 feet.

Distinct thermal and chemical stratification was found on 
July 25. There were oxygen deficits in the entire water column. 
Anaerobic conditions were found below 17 feet. High specific 
conductance was found below 18 feet in the spring and summer.

Similar temperature profiles were found at L-2 and L-3. 
Oxygen deficits were found in the water column at these stations, 
but anaerobic conditions had not been reached.

The spring near-surface, total-phosphorus concentration was 
0.11 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
10.9 to 1, indicates nitrogen is limiting algal productivity in 
West Fork Mill Creek Lake.

West Fork Mill Creek Lake had Carlson TSIs of 66 for 
chlorophyll a. (summer), 69 for Secchi-disk transparency (summer), 
and 72 for total phosphorus (spring). These TSIs indicate a 
eutrophic lake.

The lead concentration exceeded Ohio water-quality standards 
at the April sampling. Several other constituents (boron, 60 jug/L; 
iron, 890 >ig/L; manganese, 3,200 ^g/L; and zinc, 20 jug/L) were 
found in high concentrations, although the concentrations did not 
exceed Ohio water-quality standards. Fecal coliform and fecal 
streptococcus cell counts in West Fork Mill Creek Lake were the 
highest of all lakes sampled in 1978. The high chemical and bio­ 
logical values are associated with combined sewer overflows and 
overloaded and deteriorated sanitary sewers in the basin. Improve­ 
ments that should alleviate the problems are underway or planned.

Filamentous blue-green algae (Cyanophyta), chiefly 
Qscillatoria. dominated the algal community in the spring and 
summer. Growths of aquatic macrophytes were not excessive.
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Inflow data (fig. 36; table 79): West Fork Mill Creek, the 
principal tributary to West Fork Mill Creek Lake, was sampled at 
site 1-1. Drainage area at the site is 12.0 mi 2 , which is 41 
percent of the lake's drainage basin. A qualitative comparison of 
stream versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

West Fork 
Mill Creek 
at Site L-l

Sam- 
pi ing 
date 
(1978)

Apr 24 
Jul 25

mated 
dis­ 
charge 
(ft3/s)

8.0 
8.0

N02 + 
N03

Stream 
Stream

Total 
P

Stream 
Stream

(Specific 
TOC conductance)

Stream Lake 
Lake Stream
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SUMMARIES OF CHEMICAL AND BIOLOGICAL DATA FOR 
V LAKES SAMPLED IN 1979

William H. Harsha (East Fork) Lake

Location: Clermont County
(Batavia 7.5-minute quadrangle map)

Type: Impoundment on the East Fork Little Miami River 

Use: Flood control, recreation, and water supply. 

Physical characteristics at summer pool level (table 6)

Date of 
origin 
(year)

1978

Surface 
area 
(acres)

2,160

Capacity 
(acre- 
feet)

90,400

Capacity- 
inflow 
ratio 
(C/I)

0.34

Drainage-basin characteristics:

Drainage 
area 
(mi2 )

342

Type

Agricultural, 
rural

Estimated 
sediment
yield 

(from fig. 3)

Moderately high

Lake data (figs. 38, 39; tables 80-83): William H. Harsha 
Lake (formerly, East Fork Lake) is one of the deepest lakes in 
Ohio; its maximum normal pool depth exceeds 110 feet. William H. 
Harsha Lake was sampled under cloudy skies with slight breezes on 
June 1 and August 21.

Profile and analytical data show the following lake 
characteristics:

Stratification Trophic state Substances at or 
(gradient) Chemical index fCarlson) Troohlc above State limits

Date Thermal

6-01-79 Yes

8-21-79 Yes

Chemical type Chl A SD T.P. class Toxicants Bacteria

Moderately 
hard;

Yes Ca, HCOj     67 Eutrophic Cd No

Yes -- 68 58       No

Phyto- 
plankton, 
dominant 

division(s)

Chlorophyta

Cyanophyta
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Equipment limitations restricted sampling to the top 75 feet 
in June. The lake was sampled to 95 feet in August. Both sampling 
dates were preceded by heavy rains. Secchi-disk measurements at 
the primary station (L-l) were 4.1 feet in June and 3.7 feet in 
August.

William H. Harsha Lake at L-l had developed distinct thermal 
stratification by the June 1 sampling. Thermal stratification was 
also found in August. Oxygen defecits were noted at all levels on 
both dates, although anaerobic conditions were not found. The 
spring near-surface, total-phosphorus concentration was 0.08 mg/L. 
The spring total-nitrogen to total-phosphorus ratio, 20 to 1, 
indicates phosphorus may be limiting algal productivity in William 
H. Harsha Lake.

William H. Harsha Lake had Carlson TSIs values of 68 for 
chlorophyll a. (summer), 58 for Secchi-disk transparency (summer), 
and 67 for total phosphorus (spring). The lake was classified as 
eutrophic.

The cadmium concentration exceeded Ohio water-quality stand­ 
ards. Traces of hydrogen sulfide were found in the hypolimnion in 
both spring and summer.

Algal community successional changes were typical of temperate 
zone lakes; green algae (Chlorophyta) dominated the spring algal 
community, whereas blue-green algae (Cyanophyta) dominated in the 
summer.

Inflow data (fig. 38, table 84): East Fork Little Miami 
River, which drains 237 mi 2 , and Cloverlick Creek, which drains 
58.6 mi2 , were sampled at sites 1-1 and 1-2, respectively. Their 
combined areas represent 86 percent of the lake's drainage basin. 
A qualitative comparison of stream versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deDth) havina hiaher concentration.

Inflow 
sampling 

site

East Fork Little 
Miami River 
at site 1-1

Sam­ 
pling 
date 
(1979)

June 1 
Aug 21

mated 
dis­ 
charge 
(ft3/s)

100 
175

N02 + 
N03

Stream 
Lake

Total 
P

Stream 
Stream

(Specific 
TOC conductance)

Stream Stream 
Stream Lake

Cloverlick 
Creek at 
site 1-2

June 1 20 
Aug 21 15

Stream 
Lake

Stream 
Stream

Stream 
Stream

Stream 
Lake
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Findlay City Reservoir

Location: Hancock County
(Arcadia 7.5-minute quadrangle map)

Type: Upground (pumped-storage reservoir)

Use: Recreation, and water supply.

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

Surface 
area 
(acres)

Capacity 
(acre- 
feet)

Capacity 
inflow 
ratio 
(C/I)

1971 886 16,368

Lake data (figs. 40-41; tables 85-88): Findlay City Reservoir 
was sampled under sunny and windy conditions on June 27, and under 
calm, cloudy conditions on August 31. Very turbid water was being 
pumped into the reservoir during the August sampling. Secchi-disk 
transparencies at the primary sampling station (L-l) were 11 feet 
in June and 4.8 feet in August.

Profile and analytical data show the following lake 
characteristics:

Stratification
(gradient) Chemical 

Date Thermal Chemical type

Trophic state 
index (Carlsonl 
Chl a SD T.P.

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Phyto-
plankton,
dominant

division(s)

6-27-79 Yes Yes 

8-31-79 Slight Yes

Very hard; 
Ca, HC0 3 37 Eutrophic Ni

59 55

No 

No

Cyanophyta 

Cyanophyta

17*



EXPLANATION 

L-l Lake sampling site

County Road 205

1/2 MILE
Base from US. Geological Survey 
Arcadia 1:24,000,1972

1/2 KILOMETER

Figure 40.--Flndlay City R«s«rvolr sampling slt«.
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Findlay City Reservoir had surface-to-bottom temperature 
differentials of 5°C in June and 2.1°C in August. These values 
are low compared to other Ohio lakes of approximately the same 
depth. Aerobic conditions were noted at all depths; oxygen levels 
exceeded 100 percent saturation between 2 and 7 feet in August.

The spring near-surface, total-phosphorus concentration was 
0.01 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
160 to 1, indicates phosphorus may be limiting algal productivity 
in Findlay City Reservoir.

Findlay City Reservoir had Carlson TSIs of 59 for chlorophyll 
A (summer), 55 for Secchi-disk transparency (summer) and 
37 for total phosphorus. Summer chlorophyll-a values were higher 
than normal for the low spring total-phosphorus concentration. 
Nickel exceeded Ohio water-quality standards in June. The blue- 
green algae (Cyanophyta) dominated the June and August algal 
communities. Total cell counts were high. Chlorophyll-a values 
were low.

Inflow data: Water pumped from the Blanchard River is used 
to supply Findlay City Reservoir. There is no other inflow.
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Griggs Reservoir

Location: Franklin County
(Northwest Columbus 7.5-minute quadrangle map)

Type: Impoundment on Scioto River

Use: Recreation and water supply

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

1905

Surface 
area 
(acres)

385

Capacity
(acre-
feet)

5,070

Capacity- 
inflow 
ratio 
(C/I)

0.01

Drainage basin characteristics:

Drainage 
area
(mi2.) 

1,044

Type

Rural

Estimated 
sediment
yield 

(from fig. 3)

Moderately low

Lake data (figs. 42,43; tables 89-92): Griggs Reservoir was 
sampled under overcast, very windy conditions on May 24 and under 
calm, sunny conditions on August 6. Secchi-disk transparencies at 
the primary sampling station (L-l) were 3 feet in the spring and 
2.2 feet in August.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(gradient)

Date Thermal

5-24-79 Yes 

8-06-79 Yes

Chemical

Yes 

Yes

Trophic state 
Chemical index (Carlson) 

type Chl a SD T.P.

Very hard; 
Ca, S0 3 --   60

67 66

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Eutrophic No 

No

No 

No

Phyto- 
plankton, 
dominant 

division(s)

Chlorophyta 

Cyanophyta
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1-1

Franklin County 

STUDY AREA

OHIO
*

.-2

EXPLANATION
L-l Lake sampling sites 

1-1 Inflow sampling site

8

L-1

GRK3GS DAM 9 JMILE

1 KILOMETER

Figure 42. Grlggs Reservoir and Inflow sampling site.
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Griggs Reservoir at L-l was thermally and chemically strati­ 
fied on both the spring and summer sampling dates. Oxygen 
deficits were noted at all depths. The hypolimnion was nearly 
anaerobic. Dissolved oxygen and pH values at L-2 were slightly 
higher than at L-l.

The spring near-surface, total-phosphorus concentration 
was .05 mg/L. The spring total-nitrogen to total-phosphorus 
ratio, 76 to l f which indicates phosphorus may be limiting algal 
productivity in Griggs Reservoir.

Griggs Reservoir had Carlson TSIs of 67 for chlorophyll A 
(summer), 66 for Secchi-disk transparency (summer), and 60 for 
total phosphorus (spring). Carlson TSIs in this range indicate 
eutrophic lakes.

No chemical constituents or properties exceeded Ohio water- 
quality standards.

Phytoplankton counts were very low in the spring; the algal 
community was dominated by green algae (Chlorophyta), specifically 
Chlamydomonas. The chlorophyll-^ concentration was likewise very 
low. The summer algal community was dominated by blue-green algae 
(Cyanophyta) , chiefly, Oscillatoria. Algal counts in the summer 
were several hundred times higher than those found in the spring.

Inflow data (fig. 42, table 93): Scioto River, which drains 
990 mi 2 , was sampled at site 1-1. It represents 95 percent of the 
drainage basin of Griggs Reservoir. A qualitative comparisonof 
stream versus lake data is shown below.

Inflow 
sampling 

site

Scioto River 
at site 1-1

Sam­
pling 
date 
(1979)

May 24 
Aug 6

Esti­ 
mated
dis­ 
charge 
(ft3/s)

70 
150

Water body (stream or 
depth) havincr hiaher

N02 + 
N03

Stream 
Stream

Total 
P

Stream 
Stream

TOC

Stream 
Stream

lake at 2-foot 
concentration

(Specific 
conductance)

Stream 
Stream

189
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Hammertown Lake

Location: Jackson County
(Jackson 7.5-minute quadrangle map)

Type: Impoundment on an unnamed tributary to Little Salt Creek

Use: Recreation, and water supply.

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

1955

Surface 
area 
(acres)

186

Capacity 
(acre- 
feet)

4,200

Capacity- 
inflow 
ratio 
(C/D

1.72

Drainage-basin characteristics:

Drainage 
area 
(mj2 ,)

3.14

Type

Agricultural, rural

Estimated 
sediment 
yield 

(from fig. 3)

Moderately low

Lake data (figs. 44, 45; tables 94-97): Hammertown Lake was 
sampled under sunny skies on May 14 and under partly cloudy skies 
on August 9. Secchi-disk measurements at the primary sampling 
station (L-l) were 16 feet in May and 15.8 feet in August. These 
measurements were the highest of the lakes sampled in 1979.

Profile and analytical data show the following lake 
characteristics:

Date

Stratification
(gradient)___ Chemical 

Thermal Chemical type

Trophic state 
index (Carlson) 
Chl a SD T.P.

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Phyto-
plankton,
dominant

division(s)

5-14-79 

8-09-79

Yes 

Yes

Yes

Yes

Soft; 
Ca, Mg, S04 37

Meso- 
trophic No No

Chlorophyta, 
Euglenophyta

Chrysophyta

391
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Hammertown Lake at L-l had developed a distinct thermal 
stratification by the May 14 sampling date. This stratification 
continued into August. The slight chemical stratification noted 
in May became more pronounced in August. Oxygen was found at all 
depths in both spring and summer.

The secondary stations L-2 and L-3 exhibited similar thermal 
and chemical profiles.

The spring near-surface, total-phosphorus concentration was 
below detectibility, thus, a spring total-nitrogen to total- 
phosphorus ratio could not be calculated. The summer total- 
nitrogen to total-phosphorus ratio was 8 to 1.

Hammertown Lake had Carlson TSIs of 48 for chlorophyll a 
and 38 for Secchi-disk transparency (summer measurements). 
Carlson TSIs in this range indicate mesotrophic lakes.

No chemical-quality constituents or properties exceeded 
water-quality standards.

Ohio

Phytoplankton counts were low relative to the other Ohio lakes 
sampled in 1979. Green algae (Chlorophyta), chiefly Coelastrum. 
dominated the spring collection. Diatoms (Chrysophyta), over 90 
percent of which were Fragilaria. dominated the summer collection.

Inflow data (fig. 44; table 98): An unnamed tributary that 
drains 1.04 mi^ was sampled at site 1-1. The tributary 
represents 33 percent of the lake's drainage basin. A qualitative 
comparison of stream versus lake data is shown below.

Unnamed 
tributary 
at site 1-1

Water body (stream or lake at 2-foot 
Esti- depth) having higher concentration

Inflow
sampling

site

Sam­
pling
date
(1979)

mated
dis­
charge
(ft3/s)

N02+
NO 3

Total
P TOC

(Specific
conductance)

June 14 0.5 Stream Equal Stream Stream
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Lake Clark

Location: Clark County
(New Moorfield 7.5-minute quadrangle map)

Type: Impoundment on Sinking Creek

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

1957

Surface 
area 
(acres)

100

Capacity 
(acre- 
feet)

456

Capacity- 
inflow 
ratio 
(C/I)

0.09

Drainage-basin characteristics:

Drainage 
area 
(mi2 )

Type

Agricultural, rural

Estimated 
sediment
yield 

(from fig. 3)

Moderately low

Lake data (figs. 46, 47; tables 99-102): Lake Clark was 
sampled under calm, clear skies on May 29 and under windy, clear 
skies on August 13. The Secchi-disk transparencies at the primary 
sampling station (L-l) were 5.6 feet in May and 7 feet in August.

These measurements are deceptively low because of the very 
abundant aquatic macrophytes that covered 80 percent of the lake 
surface and greatly restricted subsurface observations.

Profile and analytical data show the following lake 
characteristics:

Stratification
f aradient)

Date

5-29-79

8-18-79

Thermal

Yes

Slight

Chemical

Yes

Yes

Chemical
type

Hard;
Ca, HC03

 

Trophic state
index (Carlson)
Chl a SD T.P.

37

39 49

Substances at or
Trophic abpve State limits
class Toxicants

Butrophic No

 

Bacteria

No

No

Phyto- 
plankton,
dominant
division(s)

Cryptophyta

Cyanophyta

200



Clark County 

STUDY AREA

EXPLANATION

Al-1 Inflow sampling site 
  L-l Lake sampling site

1/4 MILE

1/4 KILOMETER 

Base from US.Geological Survey 
New MoorefieW 1:24,000,1961

Flgur* 46.--Lak« Clark and Inflow sampling slt«.
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395G520833937I30 RBOVEI DRM CL.-1)

TEMPERATURE IN nEOREES C 
OXYGEN IN MGJXL-

HYDROGEN ION
ACTIVITY

CpHJ

SPECIFIC CONDUCTANCE IN
MICROMHOS PER CENTIMETER

AT 88 DEGREES C

18 15 28 25 38 0 18 15 28 25 38

J /

/ I 
L-._lLi_x_-

KRY 29 1979 

Explanation

_L

Dissolved oxygen

" Dissolved oxygen 
at 180 percent 
saturation

Seech1 dlek: Horizontal 
bar denotes maxinun 
depth of visibility

/ 
,L

RUGUST 13 1979

18 288 388 448 588 688 788

WRY 29 1979 

RUGUST 13 1979

Figure 47.--Data profiles for Lake Clark.
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The spring temperature profile suggests surface warming 
under sunny skies in May. The summer temperature profile and 
small surface-to-bottom temperature differential (4.4°C) indicate 
a frequently mixed water column. Aerobic conditions were found 
throughout the water column on both dates. The supersaturated 
oxygen levels found above 2 feet in May and at the surface in 
August, as well as the high pH levels in the upper 2 feet of the 
water column, indicate considerable biological activity might have 
been taking place.

The spring near-surface, total-phosphorus concentration was 
0.01 mg/L, low relative to other Ohio lakes. The spring total- 
nitrogen to total-phosphorus ratio, 80 to 1, indicates phosphorus 
may be limiting algal productivity in Lake Clark.

Lake Clark had Carlson TSIs values of 39 for chlorophyll-a 
(summer), 49 for Secchi-disk transparency (summer), and 37 for 
total phosphorus (spring). These TSIs correspond to a mesotrophic 
lake, however, Lake Clark was classified as eutrophic because of 
the aquatic macrophytes that covered nearly 80 percent of the 
lake's surface.

No constituents on properties exceeded Ohio water-quality 
standards. Hydrogen sulfide was detected in the water column. It 
might have been released from decaying masses of macrophytic veg­ 
etation that were disturbed by the boat and sampling apparatus.

Phytoplankton counts were low compared to other Ohio lakes. 
Cryptomonads (Cryptophyta) dominated the spring algal flora and 
blue-green algae (Cyanophyta) dominated the summer algal flora. 
The extensive growths of aquatic macrophytes observed in Lake 
Clark included Myriophyllum and Ceratophyllum. These macrophytes 
repeatedly fouled the boat propeller during sampling.

Inflow data (fig. 46, table 103): Sinking creek, which 
drains 3.08 mi , was sampled at site 1-1. This represents 44 
percent of the lake's drainage basin. A qualitative comparison of 
stream versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havincr hicrher concentration

Inflow 
sampling 

site

Sinking Creek 
at site 1-1

Sam­
pling 
date 
(1979)

May 29 
Aug 13

mated
dis­ 
charge 
(ft3/s)

<2.0 
3.0

N02+ 
N03

Stream 
Stream

Total 
P

Lake 
Lake

(Specific 
TOC conductance)

Stream Stream 
Stream Lake
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Lake Milton

Location: Mahoning County
(Newton Falls 7.5-minute quadrangle map)

Type: Impoundment on the Mahoning River

Use: Flood control, recreation, and water supply.

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

1916

Surface 
area 
(acres)

1,685

Capacity
(acre-
feet)

28,743

Capacity- 
inflow 
ratio 
(C/I)

0.16

Drainage-basin characteristics:

Drainage 
area 
(mi2 )

276

Type

Agricultural, rural

Estimated 
sediment
yield 

(from fig. 3)

Moderately low

Lake data (figs. 48, 49; tables 104-107): Lake Milton was 
sampled under cloudy skies on June 21 and under partly cloudy 
skies on August 16. Secchi-disk transparencies at the primary 
sampling station (L-l) were 5.4 feet in June and 3.7 feet in 
August. The Secchi-disk transparency in August at L-2 was 
1.6 feet.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(aradient)

Date

6-21-79 

8-16-79

Thermal

Yes 

Yes

Chemical

Yes 

Yes

Chemical 
type

Soft; 
Ca, S0 4

Trophic state Substances at or 
index (Carlson) Trophic above State limits 
Chl a. SD T.P. class Toxicants Bacteria

47 Eutrophic Cd No 

57 58     ~ No

Phyto- 
plankton, 
dominant 

division(s)

Chrysophyta, 
Cyanophyta

Cyanophyta
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Lake Milton had developed a distinct thermal stratification 
at L-l by the June 21 sampling. This thermal stratification 
continued into August. Chemical stratification was found at both 
samplings. Oxygen defecits at L-l were recorded at all depths at 
both samplings; these deficits increased to nearly anaerobic 
conditions near the bottom in August.

The spring near-surface, total-phosphorus concentration was 
0.02 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
83 to 1, indicates phosphorus may be limiting algal productivity 
in Lake Milton.

Lake Milton had Carlson TSIs of 57 for chlorophyll a 
(summer), 58 for Secchi-disk transparency (summer) and 47 for 
total phosphorus (spring). Carlson TSIs in this range indicate 
eutrophic lakes.

Cadmium exceeded Ohio water-quality standards in the spring. 
Blue-green algae (Cyanophyta) and yellow-green algae (Chrysophyta) 
dominated the spring algal community. Blue-green algae (Cyanophyta) 
dominated the summer algal community. Total cell counts were low 
compared to the other lakes sampled.

Inflow data (fig. 48, table 108): The Mahoning River, which 
drains 246 mi^ of the lake's drainage basin, was sampled at site 
1-1. A qualitative comparison of stream versus lake data is shown 
below.

Water body (stream or lake at 2-foot 
Esti- depth) havincr hiaher concentration

Inflow 
sampling 

site

Mahoning 
River at 
site 1-1

Sam­ 
pling 
date 
(1979)

June 21 
Aug 16

mated 
dis­ 
charge 
(ft3/s)

180 
275

N0 2+ 
N03

Stream 
Stream

Total 
P

Stream 
Stream

TOC

Lake 
Lake

(Specific 
conductance)

Lake 
Lake
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Lake Rupert

Location: Vinton County
(Hamden 7.5 minute quadrangle map)

Type: Impoundment on Little Raccoon Creek

Use: Recreation and water supply.

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1968

Surface 
area 
(acres)

325

Capacity 
(acre- 
feet)

2,860

Capacity- 
inflow 
ratio 
(C/I)

0.17

Drainage-basin characteristics:

Drainage 
area 
fmi2 )

22.2

Type

Agricultural, rural

Estimated 
sediment 
yield 

(from fig. 3)

Moderately low

Lake data (figs. 50, 51; tables 109-112): Lake Rupert was 
sampled under cloudy, windy conditions on June 15 and under sunny 
skies on September 4. Secchi-disk transparencies at the primary 
sampling station (L-l) were 6.9 feet in June and 5.1 feet in 
September. These transparencies are greater than normal for Ohio 
lakes.

Profile and analytical data show the following lake 
characteristics:

Stratification Trophic state Substances at or 
(gradient) Chemical index (Carlson) Trophic above State limits

Date Thermal Chemical type Chl a SD T.P. class Toxicants Bacteri

Soft; Meso- 
6-15-79 Yes Yes Ca, S0 4 , HC03     37 trophic No No

9-04-79 Yes Yes ~ 50 54 ~   No No

Phyto- 
plankton, 
dominant 

a division(s)

Cyanophyta, 
Chlorophyta

Cyanophyta
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Vinton County
STUDY AREA

J-1

EXPLANATION

AI-1 Inflow sampling site 
 L-l Lake sampling sites

0 1/2 MILE

1/2 KILOMETER

Figure 50. Lake Rupert and Inflow sampling site.
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Lake Rupert at L-l had developed a distinct thermal strati­ 
fication by the June 15 sampling. The thermal stratification 
continued into August. Chemical stratification was found on both 
dates. These were oxygen deficits at L-l throughout the entire 
water column; anaerobic conditions were approached on both dates.

Dissolved oxygen, pH f and specific conductance were slightly 
lower at L-2 and L-3 than at L-l.

The spring near-surface, total-phosphorus concentration was 
0.01 mg/Lf a low value for Ohio lakes. The spring total-nitrogen 
to total-phosphorus ratio, 34 to 1, indicates phosphorus may be 
limiting algal productivity in Lake Rupert.

Lake Rupert had Carlson TSIs of 50 for chlorophyll & 
(summer), 54 for Secchi-disk transparency (summer), and 37 for 
total phosphorus (spring). The lake was classified as mesotrophic 
on the basis of the TSIs recorded for chlorophyll-a. and total 
phosphorus. The chlorophyll & concentration was higher than 
normal for the low phosphorus concentration.

No chemical constituents or properties exceeded Ohio water- 
quality standards in the spring. The manganese concentration, 
however, was higher than is normal in Ohio lakes.

Blue-green algae (Cyanophyta) and green algae (Chlorophyta) 
dominated the spring and summer algal communities. The cell 
counts were lower than normal for Ohio lakes. Cattails (Typha) 
were abundant in the shallow areas of the lake.

Inflow data (fig. 50, table 113): Little Raccoon Creek, 
which drains 8.70 mi% was sampled at site 1-1. It represents 
39 percent of the lake basin. A qualitative comparison of stream 
versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

Little Raccoon 
Creek at

Sam­
pling 
date 
(1979)

June 15 
Sept 4

mated
dis­ 
charge 
(ft3/s)

3.0 
5.0

N02+ 
N03

Stream 
Stream

Total 
P

Equal 
Equal

TOC

Lake 
Lake

(Specific 
conductance)

Stream 
Stream
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Lake White

Location: Pike County
(Piketon 7.5-minute quadrangle map)

Type: Impoundment on Pee Pee Creek

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1935

Surface 
area 
(acres)

339

Capacity 
(acre- 
feet)

3,746

Capacity- 
inflow 
ratio 
tC/I)

0.14

Drainage-basin characteristics:

Drainage
area 

Imifl

34.98

Type

Agricultural, rural

Estimated 
sediment
yield 

(from fig. 3)

Moderately low

Lake data (figs. 52, 53; tables 114-117): Lake White was 
sampled under partly cloudy skies on May 31 and in the rain on 
August 20. Secchi-disk transparencies at the primary sampling 
station (L-l) were 4.4 feet in May and 5.2 feet in August. 
These transparencies are greater than normal for Ohio lakes.

Profile and analytical data show the following lake 
characteristics:

Date

Stratification
(gradient)_____ Chemical 

Thermal Chemical type

Trophic state 
index (Carlson) 
Chl A SD T.P.

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Phyto-
plankton,
dominant

division(s)

4-24-78 

7-25-78

Yes 

Yes

Yes 

Yes

Very hard; 
Na, Cl

66 69

72 Eutrophic Pb No 

No

Cyanophyta 

Cyanophyta
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Lake White had developed a distinct thermal stratification at 
L-l by the May 31 sampling. This thermal stratification continued 
into August. Chemical stratification was evident on both dates. 
Oxygen defecits were noted at all depths in the spring and below 
7 feet in the summer. Oxygen levels exceeded 1 part per million 
in the hypolimnion, which is unusual for a stratified lake in 
Ohio.

The spring near-surface, total-phosphorus concentration was 
0.01 mg/Lr which is low for Ohio lakes. The spring total-nitrogen 
to total-phosphorus ratio, 87 to 1, indicates phosphorus may be 
limiting algal productivity in Lake White.

Lake White had Carlson TSIs values of 53 for chlorophyll a. 
(summer), 53 for Secchi-disk transparency (summer), and 37 for 
total phosphorus (spring). The lake was classified as eutrophic 
on the basis of the TSIs recorded for chlorophyll a. and Secchi- 
disk transparency. The chlorophyll-^ concentration was higher 
than normal for the low phosphorus concentration.

The total zinc concentration in the spring equaled the limit 
specified by Ohio water-quality standards.

Green algae (Chlorophyta) dominated the spring algal 
community. Blue-green algae (Cyanophyta) dominated the summer 
algal flora.

Inflow data (fig. 52, table 118): Pee Pee Creek is the prin­ 
cipal inflow to Lake White. It was sampled at site 1-1, where it 
represents 70 mi 2 or 79 percent of the drainage area of the lake. 
A qualitative comparison of stream versus lake data is shown below

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

Pee Pee Creek 
at site 1-1

Sam­
pling 
date 
(1979)

May 31 
Aug 20

mated
dis­ 
charge 
(ft3/s)

4.0 
30

N02+ 
N03

Stream 
Stream

Total 
P

Equal 
Lake

(Specific 
TOC conductance)

Stream Equal 
Lake Lake
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Madison Lake

Location: Madison County
(Walnut Run 7.5-minute quadrangle map)

Type: Impoundment on Deer Creek

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1946

Surface 
area 
(acres)

106

Capacity 
(acre- 
feet)

594

Capacity- 
inflow 
ratio 
(C/I)

.02

Drainage-basin characteristics

Drainage 
area 
(mi2 )

55

Type

Agricultural, rural

Estimated 
sediment 
yield 

(from fig. 3)

Moderate

Lake data (figs. 54 f 55; tables 119-122); Madison Lake was 
sampled under sunny and windy conditions on June 5 and on August 
7. Secchi-disk transparencies at the primary sampling station 
(L-l) were 1.2 feet in June and 1.7 feet in August. Madison Lake 
was very turbid on both dates.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(aradient)

Date

6-05-79 

8-07-79

Thermal

Slight 

Slight

Chemical

Yes 

Yes

Trophic state 
Chemical index (Carlsonl 

type Chl a SD T.P.

Very hard; 
Ca, S0 4     69

63 69

Substances at or 
Trophic abovq State limits 
class Toxicants Bacteria

Eutrophic No 

No

No 

No

Phyto- 
plankton, 
dominant 

division(s)

Chlorophyta 

Cyanophyta
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EXPLANATION
-1 Inflow sampling site 

  L-l Lake sampling site

L-1
1/2 MILE

1/2 KILOMETER

Figure 54. Madison Lak« and Inflow sampling slt«.
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Madison Lake exhibited a slight thermal gradient at both the 
June 5 and August 7 samplings. Chemical stratification was found 
on both dates; oxygen levels approached zero near the bottom.

The spring near-surface, total-phosphorus concentration was 
0.09 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
83 to 1, indicates phosphorus may be limiting algal productivity 
in Madison Lake.

Madison Lake had Carlson TSIs of 63 for chlorophyll .a 
(summer), 69 for Secchi-disk transparency (summer), and 69 for 
total phosphorus (spring). Carlson TSIs in this range indicate 
eutrophic lakes.

No chemical constituents or properties exceeded Ohio water- 
quality standards.

Green algae (Chlorophyta) dominated the spring algal community, 
Blue-green algae (Cyanophyta) dominated the summer community.

Inflow data (fig. 54, table 123): Deer Creek is the major 
inflow to Madison Lake. The creek was sampled at site 1-1, where 
it represents runoff from 54.1 mi^ or 98 percent of the drainage 
area of Madison Lake. A qualitative comparison of stream versus 
lake data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havincr hiaher concentration

Inflow 
sampling 

site

Deer Creek
at site 1-1

Sam­
pling 
date 
(1979)

June 5
Aug 7

mated
dis­ 
charge 
(ft3/s)

30
20

N02+ 
N03

Stream
Stream

Total 
P

Stream
Stream

TOC

Lake
Lake

(Specific 
conductance)

Stream
Lake
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Meander Creek Reservoir

Location: Trumbull County
(Warren 7.5-minute quadrangle map)

Type: Impoundment on Meander Creek

Use: Water supply.

Physical characteristics at summer pool level (table 6):

Date of 
origin 
(year)

Surface 
area 
(acres)

Capacity 
(acre- 
feet)

Capacity 
inflow 
ratio 
(C/I)

1930 2150 35,700 0.66

Drainage-basin characteristics

Drainage 
area 
(mi2 )

83.9

Type

Agricultural, rural

Estimated 
sediment 
yield 

(from fig.

Moderately low

Lake data (figs. 56, 57; tables 124-127): Meander Creek 
Reservoir was sampled under partly cloudy and very windy conditions 
on June 2 and under partly cloudy conditions on August 17. Secchi- 
disk transparencies at the primary sampling station (L-l) were 7.0 
feet in June and 5.7 feet in August.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(aradient)

Date

6-02-79

8-17-79

Thermal

Yes

Yes

Chemical

Yes

Yes

Chemical 
type

Hard; 
Ca, S04

 

Trophic state Substances at or 
indey (Carlsonl Trophic above State lj.mj.frs 
Chl a. SD T.P. class Toxicants Bacteria

37 Eutrophic No

53 52 --   No

No

No

Phyto- 
plankton, 
dominant 
division(s)

Chlorophyta

Chlorophyta
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STUDY AREA

EXPLANATION
A 1-1 Inflow sampling sites 
  L-l Lake sampling site

1MILE 

1 KILOMETER

Base fronkU.S. Geological Survey
Warren 1:24,000,1959.Photorevised 1970 and
CanftekJ 1:24.000.1963. Photorevised 1979
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Meander Creek Reservoir had developed distinct thermal 
stratification at L-l by the June 2 sampling. The decrease in 
temperature in the reservoir between June and August may have been 
the result of the lower temperatures of the inflows in August. 
Chemical stratification was found on both dates. Oxygen concen­ 
trations below saturation were found at all depths on both dates; 
anaerobic conditions were approached in the summer hypolimnion.

The thermal and chemical profiles at the secondary sampling 
station (L-2) were similar to those at L-l f except that the sur­ 
face oxygen concentration was 107 percent of saturation.

The spring total-phosphorus concentration was 0.01 mg/L. The 
spring total-nitrogen to total-phosphorus ratio, 87 to 1, indicates 
phosphorus may be limiting algal productivity in Meander Creek 
Reservoir.

Meander Creek Reservoir had Carlson TSIs of 53 for chloro­ 
phyll a. (summer), 52 for Secchi-disk transparency (summer), and 
37 for total phosphorus (spring). Meander Creek Reservoir was 
judged to be eutrophic on the basis of the chlorophyll-^ concen­ 
trations and Secchi-disk measurements.

The nickel concentration exceeded Ohio water-quality 
standards.

The spring and summer algal communities were dominated by 
green algae (Chlorophyta). Flowering rush, Butomus umbellatus, 
was seen growing along the eastern shore of the lake. This was 
the first sighting of this plant in Trumbull County.

Inflow data (fig. 56, table 128): Meander Creek, which 
drains 39.6 mi2 and Sawmill Creek, which drains 5.02 miz , were 
sampled at sites 1-1 and 1-2, respectively. Their combined 
areas represent 53 percent of the reservoir's drainage basin. A 
qualitative comparison of stream versus lake data is shown below:

Water body (stream or lake at 2-foot 
Esti- deDth) havina hiaher concentration

Inflow 
sampling 

site

Sam­ 
pling 
date 
(1979)

mated 
dis­ 
charge 
(ft3/s)

N02+ 
N03

Total (Specific 
P TOC conductance)

Meander Creek June 22 3.0 Lake Stream Stream Stream
at site 1-1 Aug 17 5.0 Lake Stream Lake Stream

Sawmill Creek June 22 3.0 Lake Stream Lake Stream
at site 1-2 Aug 17 7.0 Stream Stream Lake Stream
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North Branch Reservoir

Location: Knox County
(Fulton 7.5-minute quadrangle map)

Type: Impoundment on the North Branch Kokosing River

Use: Flood control and recreation.

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1972

Surface 
area 
(acres)

154

Capacity
(acre-
feet)

1,000

Capacity- 
inflow 
ratio 
(C/I)

0.03

Drainage-basin characteristics:

Drainage 
area 
(mi2 )

44.5

Type

Agricultural, rural

Estimated 
sediment 
yield 

(from fig. 3)

Moderately low

Lake data (figs. 58, 59; tables 129-132): North Branch 
Reservoir was sampled under cloudy and windy conditions on June 
12 and on August 14. Secchi-disk measurements at the primary 
sampling station (L-l) were 1.7 feet on both sampling dates.

Profile and analytical data show the following 
characteristics:

Phyto-
Stratification Trophic state Substances at or plankton, 

(gradient)___ Chemical index (Carlson) Trophic above State limits dominant 
Date Thermal Chemical type Chl a SD T.P. class Toxicants Bacteria division(s)

6-12-79 Yes Yes 

8-14-79 Slight Yes

Very hard; 
Ca, S0 57 Eutrophic

69 69

No 

No

No 

No

Chlorophyta, 
Chrysophyta

Cyanophyta
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Figure 58.--North Branch Reservoir and Inflow sampling site.
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A distinct thermocline was noted in June at the primary
sampling station (L-I) between 10 and 14 feet. Dissolved oxygen
was found throughout the entire water column.

The spring near-surface, total-phosphorus concentration was 
0.04 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
76 to 1, indicates that phosphorus may be limiting algal produc­ 
tivity in North Branch Reservoir.

North Branch Reservoir had Carlson TSIs of 69 for 
chlorophyll 3 (summer), 69 for Secchi-disk transparency (summer), 
and 57 for total phosphorus (spring). Carlson TSIs in this range 
indicate eutrophic lakes.

Green algae (Chlorophyta) and yellow-green algae 
(Chrysophyta) dominated the spring algal community. Blue-green 
algae (Cyanophyta) dominated the summer algal community.

No chemical constituents or properties exceeded Ohio water- 
quality standards.

Inflow data (fig. 58, table 133): North Branch Kokosing 
River is the major tributary to North Branch Reservoir. Site 1-1 
has a drainage area of 27.6 mi 2 , accounting for 62 percent of the 
drainage to the reservoir. A qualitative comparison of stream 
versus lake data is shown below.

Inflow
sampling

site

Esti-
Sam- mated 
pling dis- 
date charge 
(1979) (ft3/s)

Water body (stream or lake at 2-foot 
depth) having higher concentration

N02+ Total (Specific 
NOo P TOC conductance)

North Branch 
Kokosing 
River at 
Site 1-1

June 12 
Aug 14

5.0 
10.

Lake 
Stream

equal 
Stream

Lake 
Lake

Stream 
Stream
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Ross Lake

Location: Ross County
(Chillicothe 7.5-minute quadrangle map)

Type: Impoundment on unnamed stream

Use: Recreation

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1968

Surface 
area 
(acres)

140

Capacity
(acre-
feetl

I r 745

Capacity- 
inflow 
ratio 
(C/I)

0.61

Drainage-basin characteristics:

Drainage 
area 
(mi 2 )

3.82

Type

Agricultural, rural

Estimated 
sediment
yield 

(from fig. 3)

Moderately low

Lake data (figs. 60, 61; tables 134-137): Ross Lake was 
sampled under partly cloudy and windy conditions in June and under 
sunny and windy conditions on August 10. Secchi-disk transpar­ 
encies at the primary sampling station (L-l) were 6.7 feet in June 
and 10.1 feet in August. These transparencies were among the 
highest of the lakes sampled in 1979.

Profile and analytical data show the following 
characteristics:

Stratification 
f Gradient)

Date

6-07-79

Thermal

Yes

Chemical

Yes

Chemical 
type

Moderately 
hard; 

Ca, S04

Trophic state 
index (Carleon) 
Chl a SD T.P.

47

Trophic 
class

Meso- 
trophic

Substances 
above State
Toxicants

No

at or 
limits

Bacteria

No

Phyto- 
plankton, 
dominant 

division(s)

Cyanophyta f 
Chrysophyta

8-10-79 Yes Yes 45 44 No No Cyanophyta
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Ross County 

STUDY AREA

t
A/

EXPLANATION

AI-1 Inflow sampling site 
  L-l Lake sampling sites

1/2 MILE

1/2 KILOMETER
Base from US. Geological Survey 
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Figure 60. Ross Lake and Inflow sampling site,
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Ross Lake at L-l had developed a distinct thermal stratifica­ 
tion by June 7. Thermal stratification continued through August 
10. There was chemical stratification on both dates. The near- 
surface oxygen concentrations were slightly above saturation in 
the spring. Summer oxygen concentrations were below saturation 
and approached anaerobic conditions in the summer hypolimnion. 
The thermal and chemical profiles at secondary sampling station 
L-2 were similar to those found at L-l.

The spring near-surface r total-phosphorus concentration was 
0.02 mg/L. The spring total-nitrogen to total-phosphorus ratio, 
28 to 1, indicates phosphorus may be limiting algal productivity 
in Ross Lake. A comparison of the surface and bottom total- 
phosphorus concentrations (summer sampling) indicates phos­ 
phorus is possibly being returned to the water column from the 
anaerobic lake sediments.

Ross Lake had Carlson TSIs of 45 for chlorophyll .a (summer), 
44 for Secchi-disk transparency (summer), and 47 for total phos­ 
phorus (spring). Carlson TSIs in this range indicate eutrophic 
lakes.

No chemical constituents or properties exceeded Ohio water- 
quality standards. Hydrogen sulfide was detected in the summer 
hypolimnion.

Blue-green algae (Cyanophyta) and yellow-green algae 
(Chrysophyta) dominated the spring algal community. Blue-green 
algae (Cyanophyta) dominated the summer algal community.

Inflow data (fig. 60, table 138): Lick Run is the principal 
Tributary to Ross Lake. It has a drainage area of 2.64 mi 2 , which 
is 69 percent of the drainage area of the lake. Samples were 
taken at site 1-1. A qualitative comparison of stream versus lake 
data is shown below.

Water body (stream or lake at 2-foot 
Esti- deoth) havina hiaher concentration

Inflow 
sampling 

site

Lick Run
at site 1-1

Sam­
pling 
date 
(1979)

June 7
Aug 10

mated
dis­ 
charge 
(ft 3/s)

2.0
1.0

N0 2+ 
N03

Stream
Stream

Total 
P

Stream
Stream

TOC

Lake
Lake

(Specific 
conductance)

Stream
Stream
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Snowden Lake

Location: Athens County
(Albany 7.5-minute quadrangle map)

Type: Impoundment on unnamed tributary

Use: Flood control, recreation, and water supply.

Physical characteristics at summer pool level (table 6):

Date of
origin
(year)

1970

Surface 
area 
(acres)

131

Capacity
(acre-
feet)

2,131

Capacity- 
inflow
ratio
(C/I)

0.66

Drainage-basin characteristics:

Drainage 
area 
(my2!

4.04

Type

Agricultural, rural

Estimated 
sediment
yield 

(from fig. 3)

Moderate

Lake data (figs. 62, 63; tables 139-142): Snowden Lake was 
sampled under partly cloudy skies on June 8 and in the rain on 
September 5. Secchi-disk transparencies at the primary sampling 
station (L-l) were 10.5 feet in June and 6.0 feet in September. 
The transparencies were among the highest recorded in 1979.

Profile and analytical data show the following lake 
characteristics:

Stratification Trophic state Substances at or 
(flKflfUe'nt) Chemical ind££ (Carlson) Trophic above State limits

Date Thermal Chemical type Chl A SD T.P. class Toxicants Bacteri

Soft; Meso- 
6-15-79 Yes Yes Ca, S04 , HC03     37 trophic No No

9-04-79 Yes Yes   50 54     No No

Phyto- 
plankton, 
dominant 

a division(s)

Cyanophyta, 
Chlorophyta

Cyanophyta
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Athens County 

STUDY AREA

Al-1 Inflow sampling site 
  L-l Lake sampling sites

Base from U.S. Geological Survey 
Albany 1.24,000,1975 and 
The Plains 1:24,000,1975

Figure 62.--Snowd«n Lake and Inflow sampling site.
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Snowden Lake at L-l had developed distinct thermal strati­ 
fication by June 8. Thermal stratification continued through 
September 5. There was chemical stratification on both dates. 
Dissolved-oxygen concentrations below saturation were noted at L-l 
throughout the water column on both dates. Anaerobic conditions 
were approached in the summer hypolimnion.

The thermal and chemical profiles of the secondary sampling 
stations L-2 and L-3 were similar to those at L-l, although the 
epilimnic pH and oxygen levels at L-2 were somewhat higher than at 
stations L-l and L-3.

The spring near-surface, total-phosphorus concentration was 
0.01 mg/L. The total-nitrogen to total-phosphorus ratio, 62 to 1, 
indicates phosphorus may be limiting algal productivity in Snowden 
Lake. A comparison of the surface and bottom total-phosphorus 
concentrations (summer sampling) indicates phosphorus is possibly 
being returned to the water column from the anaerobic lake 
sediments.

Snowden Lake had Carlson TSIs of 58 for chlorophyll .a 
(summer), 51 for Secchi-disk transparency (summer), and 37 for 
total phosphorus (spring). Snowden Lake was classified as eutrophic 
on the basis of of the high chlorophyll-^ and Secchi-disk values. 
The chlorophyll-a concentration is higher than normal with respect 
to the low total-phosphorus concentration in the spring.

No chemical constituents or properties exceeded Ohio water- 
quality standards. Hydrogen sulfide was detected in the summer 
hypolimnion.

Green algae (Chlorophyta) dominated the spring and summer 
algal communities.

Inflow data (fig. 62, table 143): An unnamed tributary with 
a drainage area of 0.74 mi2 furnishes 18 percent of the inflow to 
the lake. Samples were collected at site 1-1. A qualitative 
comparison of stream versus lake data is shown below.

Water body (stream or lake at 2-foot 
Esti  deDth) havina hiaher concentration

Inflow 
sampling 

site

Tributary to 
Snowden Lake 
at site 1-1

Sam­ 
pling 
date 
(1979)

June 8 
Sept 5

mated 
dis­ 
charge 
(ft 3/s)

4.0 
2.0

N02 + 
N03

Stream 
Stream

Total 
P

Stream 
Stream

(Specific 
TOC conductance)

Stream Stream 
Stream Stream

279



Willard Reservoir

Location: Huron County
(Willard 7.5-minute quadrangle map)

Type: Upground (pumped-storage reservoir)

Use: Recreation and water supply.

Physical characteristics at summer pool level (table 6) :

Date of
origin
(ear)

1969

Surface 
area 
(acres)

340

Capacity
(acre-
feet)

7,985

Capacity 
inflow 
ratio 
(C/I)

Lake data (figs. 64, 65; tables 144-147): Willard City 
Reservoir was sampled under sunny skies on June 26 and on August 
30. Secchi-disk transparencies at the primary sampling station 
(L-l) were 21.3 feet in June and 5.1 feet in August. The June 
transparency was the highest single Secchi-disk measurement in 
any lake in 1979.

Profile and analytical data show the following lake 
characteristics:

Stratification 
(gradient)

Date Thermal

6-26-79 Yes 

8-30-79 Yes

Chemical

Yes 

Yes

Trophic state 
Chemical index (Carlson) 

type Chl a SD T.p.

Very hard; 
Ca, S0 4 --   37

52 54

Substances at or 
Trophic above State limits 
class Toxicants Bacteria

Eutrophic Yes Yes 

Yes Yes

Phyto- 
plankton, 
dominant 

division(s)

Cyanophyta 

Chlorophyta



Tn^niine Road

EXPLANATION 
L-l Lake sampling site

Huron County 

STUDY AREA

OHIO

1/4 MILE

1/4 KILOMETER

Figure 64. Wlllard City Reservoir sampling site.
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Willard City Reservoir at L-l had developed distinct thermal 
stratification by June 26. This stratification continued through 
August 30. There was chemical stratification on both dates. 
Dissolved-ci.ygen concentrations below saturation were noted at L-l 
throughout the water column on both dates. Anaerobic conditions 
were approached in the summer hypolimnion.

The spring near-surface, total-phosphorus concentration was 
0.01 mg/L. The total-nitrogen to total-phosphorus ratio, 176 to 
1, suggests that phosphorus was limiting algal productivity in 
Willard City Reservoir. A comparison of the surface and bottom 
total-phosphorus concentrations (summer sampling) suggests that 
phosphorus is possibly being returned to the water column from 
the anaerobic lake sediments.

Willard City Reservoir had Carlson TSIs of 52 for chloro­ 
phyll a. (summer), 54 for Secchi-disk transparency (summer), and 
57 for total phosphorus (spring). Williard City Reservoir was 
classified as eutrophic on the basis of the high chlorophyll a. 
and Secchi-disk measurements. The chlorophyll-^ concentration 
was higher than normal for the low spring total-phosphorus 
concentration.

No chemical constituents or properties exceeded Ohio water- 
quality standards. Hydrogen sulfide was detected in the spring 
and summer hypolimnion.

Blue-green algae (Cyanophyta) and green algae (Chlorophyta) 
dominated the summer algal community.
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SUMMARY AND CONCLUSIONS

A review of the data summaries presented in tables 7-10 
indicates the following:

1. Lake depth is a major controlling influence on water quality. 
Stable thermal gradients, which limit vertical mixing, did not 
develop in wind-exposed shallow lakes (depths less than 15 
feet). These lakes (Buckeye Lake, Charles Mill Lake, Tycoon 
Lake, Madison Lake, and Lake Clark) remained generally mixed. 
Lakes deeper than 15 feet developed seasonal thermal gradients. 
Charles Mill Lake, which was generally very shallow (7 feet) 
and well mixed, developed a distinct thermal stratification 
at a 30-foot deep secondary station.

2. Dissolved-oxygen supersaturation was common in the euphotic 
zones of the lakes sampled. The maximum recorded was 170 
percent (13.5 mg/L) at Nettle Lake on August 14, 1978. Oxygen 
depletion with depth was noted at the summer sampling in all 
lakes sampled. Hydrogen sulfide was detected in lakes having 
anaerobic zones; the hydrogen-sulfide concentration was high­ 
est in West Fork Mill Creek Lake (3.4 mg/L, spring).

3. The pH of surface water (upper 4 feet) ranged from 4.9 in Lake 
Hope (spring) to 9.2 in Highlandtown Lake (summer). A pH of 
less than 7.0 was common in the hypolimnion of deep lakes.

4. Specific conductance ranged from 103 jamho/cm in Tycoon Lake to 
3,150 jumho/cm in West Fork Mill Creek Lake (spring, bottom). 
Lakes in southeastern Ohio generally had lower specific 
conductances than those lakes surveyed in other sections of 
the state.

5. The 5-day biochemical oxygen demand (BOD) ranged from 0.4 mg/L 
Lake Hope (spring, bottom) to more than 26 mg/L in West Fork 
Mill Creek Lake (summer, bottom).

6. Light transparency (Secchi disk) ranged from 1.0 feet in 
Charles Mill Lake (summer) to 21 feet in Willard Reservoir 
(spring). Eight of the lakes sampled had Secchi-disk 
transparencies of 4 feet or less.

7. Concentrations of three trace elements exceeded Ohio water- 
quality standards cadmium in nine lakes and lead and copper in 
three lakes each.

8. Nitrogen and phosphorus concentrations were generally high.
The total-nitrogen concentration at the 2-foot depth ranged from 
0.8 mg/L in Hammertown Lake (summer) to 7.5 mg/L in Madison 
Lake (spring), whereas total phosphorus concentration at the 
2-foot depth ranged from below the detection limit in Lake 
Hope (spring), Hammertown Lake (spring), and Dow Lake (summer) 
to 0.16 mg/L in West Fork Mill Creek Lake (summer).
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9. Using Carlson's (1977) trophic state index, the authors
classified twenty lakes sampled as eutrophic, six as meso- 
trophic, and two as hypereutrophic.

10. Lakes in the southeastern part of Ohio tended to have lower 
TSIs numbers than lakes in other parts of the State. All 
the lakes determined to be mesotrophic in 1978 and 1979 were 
in southeastern Ohio.

11. As indicated by nitrogen to phosphorus (N:P) ratios, all the 
lakes sampled were phosphorus-limited or potentially phos­ 
phorus limited. (Productivity is limited by the nutrient 
present in the least amount at any given time.) The ratios 
ranged from 8:1 in Hammertown Lake to 400:1 in Dow Lake.

12. The fecal coliform counts at the primary lake sites were 
within Ohio water-quality standards. Higher counts (fecal 
coliform and fecal streptococcus) were recorded after runoff. 
The highest counts were recorded in West Fork Mill Creek Lake,
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