U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL EUTROPHICATION SURVEY
WORKING PAPER SERIES

REPORT
ON
BEACH CITY RESERWIR
STARK AnD TUSCARAWAS COUNTIES
OHIO
EPA REGION V
WorkING PAPER No. 394

PACIFIC NORTHWEST ENVIRONMENTAL RESEARCH LABORATORY

An Associate Laboratory of the

NATIONAL ENVIRONMENTAL RESEARCH CENTER - CORVALLIS, OREGON

and

NATIONAL ENVIRONMENTAL RESEARCH CENTER - LAS VEGAS, NEVADA



REPORT
ON
BEACH CITY RESERWIR
STARK anp TUSCARAWAS COUNTIES
OHIO
EPA REGION V
WorkInG PAPER No. 394

WITH THE COOPERATION OF THE
OH10 ENVIRONMENTAL PROTECTION AGENCY
AND THE
OH10 NATIONAL GUARD
Jung, 1975



CONTENTS

Foreword

List of Ohio Study Lakes

Lake and Drainage Area Map

Sections
I. Conclusions
II. Lake and Drainage Basin Characteristics
ITII. Lake Water Quality Summary
IV. Nutrient Loadings
V. Literature Reviewed
VI. Appendices

o O v o A

—



ii

FOREWOR

The National Eutrophication Survey was initiated in 1972 in
response to an Administration commitment to jnvestigate the nation-
wide threat of accelerated eutrophication to fresh water lakes and
reservoirs,

O0BJECTIVES

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

ANALYTIC APPROACH

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

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

b. By applying measurements of relevant parameters
associated with lake degradation, the generalized model
can be transformed into an operational representation of
a lake, its drainage basin, and related nutrients.

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

"LAKE ANALYSIS

In this report, the first stage of evaluation of lake and water-
shed data collected from the study take and its drainage basin is
documented. The report is formatted to provide state environmental
agencies with specific information for basin planning [8303(e)], water
quality criteria/standards review [5303(c)], clean lakes [§314{a,b}],
and water quality monitoring [§106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Amendments of 1972,
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Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and loading) and trophic condi-
tion are being made to advance the rationale and data base for
refinement of nutrient water quality criteria for the Nation's
fresh water lakes. Likewise, multivariate evaluations for the
relationships between land use, nutrient export, and trophic
condition, by lake class or use, are being developed to assist
in the formulation of planning guidelines and policies by EPA
and to augment plans implementation by the states.
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NATIONAL EUTROPHICATION SURVEY

LAKE NAME

Atwood

Beach City
Berlin
Buckeye
Charles Mill
Deer Creek
Delaware
Dillon

Grand Lake of St. Marys
Grant

Holiday
Hoover

Indian
Loramie
Mosquito Creek
0'Shaughnessy
Pymatuning
Pleasant Hill
Rocky Fork
Shawnee
Tappan

STUDY LAKES
STATE OF OHIO

COUNTY

Carroll, Tuscarawas
Stark, Tuscarawas
Mahoning, Portage, Stark
Fairfield, Licking, Perry
Ashland, Richland
Fayette, Pickaway
Delaware

Muskingum

Auglaize, Mercer

Brown

Huron

Delaware, Franklin

Logan

Auglaize, Shelby
Trumbull

Delaware

Ashtabula, OH; Crawford, PA

Ashland, Richland
Highland

Greene

Harrison
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BEACH CITY RESERVOIR
STORET NO. 3901

I. CONCLUSIONS
A. Trophic Condition:
Survey data indicate that Beach City Reservoir is eutrophic.
It ranked tenth in overall trophic quality when the 20 Ohio lakes
sampled in 1973 were compared using a combination of six param-
eters*. Twelve of the lakes had less median total phosphorus,
11 had less median dissolved phosphorus, 15 had less median
inorganic nitrogen, three had less mean chlorophyll a, and 17
had greater mean Secchi disc transparency. Dissolved oxygen
in the July near-surface sample was only 43% of saturation.
The Survey limnologists reported extensive stands of rooted
submergent and emergent aquatic plants along the shoreline.
B. Rate-Limiting Nutrfent:
The algal assay results indicate that Beach City Reservoir
was phosphorus limited when the sample was collected (07/30/73).
The lake data indicate phosphorus 1imitation at all sampling
times.
C. Nutrient Controllability:
1. Point sources--The phosphorus contribution of the listed
point sources amounted to about 10% of the load reaching Beach

City Reservoir during the sampling year. The wastewater treat-

* See Appendix A.



ment plants at Brewster and Smithville were estimated to have
contributed 5.0% and 3.7% of this total, respectively. Septic
tanks serving Beach City. lakeshore dwellings, campsites, and
parks were estimated to have contributed 1.2%.

Fifteen industrial point sources, many of which are of
probable nutrient significance, discharge to Sugar Creek, North
Fork, Middle Fork, South Fork, and East Branch (see page 10).
No information is available on the nutrient contributions of
these sources; however, the loads are included in those meas-
ured at stations A-2, C-1, D-1, J-1, and K-1, respectively.

In addition, the community of Sugar Creek was served by septic
tanks during the Survey sampling year but is now served by a
wastewater treatment plant which discharges into Sugar Creek
(see pages 9-10). A more-detailed study is needed to determine
the nutrient impact of all of these sources.

The present phosphorus 1oadfng of 27.15 g/m?/yr is 12 times
that proposed by Vollenweider (Vollenweider and Dillon, 1974)
as a eutrophic loading (see page 14). Although Vollenweider's
model may not be applicable to lakes with short hydraulic reten-
tion times, the existing trophic condition of the reservoir is
evidence of excessive nutrient loads. Because this water body
is phosphorus 1imited, all phosphorus inputs to Beach City Reser-
voir should be minimized to the greatest practicable extent to

at least slow the present rate of eutrophication.



2. Non-point sources--About 90% of the total annual phos-
phorus input to Beach City Reservoir is attributed to non-point
sources. The South Fork of Sugar.Creek contributed 29.7%; Sugar
Creek, 23.0%; the East Branch of Sugar Creek, 9.5%; the Middle
Fork of Sugar Creek, 9.1%; and the six remaining gaged tributar-
ies collectively contributed 11.5% of the total phosphorus input.
Ungaged tributaries were estimated to have contributed 7.3% of
the total load.

The phosphorus export rates of Sugar Creek (59 kg/km%/yr),
North Fork (51 kg/km?/yr), South Fork (153 kg/km?/yr), and East
Branch (62 kg/km2/yr) are quite high in comparison to the other
sampled tributaries in this drainage basin (see page 13) and
the tributaries of neighboring water-bodies. For example, the
mean of the phosphorus export rates of Pleasant Hill Reservoir*
tributaries was 11 kg/km?*/yr (range of 5 to 16 kg/km?/yr); the
mean of the phosphorus export rates of Berlin Reservoir* trib-
utaries was 26 kg/km?/yr (range of 14 to 53 kg/km?/yr}; and
the mean of the phosphorus export rates of the unimpacted trib-
utaries of Atwood Reservoir* was 10 kg/km2/yr (range of 9 to 12
kg/km?/yr). The high export rates indicate that phosphorus
loads from unsampled point sources probably contribute signifi-

cantly to the total load to Beach City Reservoir.

* Working Paper No. 408, No. 395, and No. 393, respectively.
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II. LAKE AND DRAINAGE BASIN CHARACTERISTICS'
A. Lake Morphometryffz
1. Surface area: 1.70 kilometers?.
2. Mean depth: 1.2 meters.
3. Maximum depth: 3.0 meters.
4, Volume: 2.040 x 10° md.

5. Mean hydraulic retention time: 3 days (based on outlet flow).

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

1. Tributaries -

Drainage Mean flow

Name area (km?)* (m3/sec)*
Sugar Creek 180.8 1.8
ETlm Run 11.4 0.1
North Fk., Sugar Creek 44.5 0.4
Middle Fk., Sugar Creek 114.0 1.1
Unnamed Stream (E-1) 10.6 0.1
Indjan Trail Creek 35.0 0.4
Goose Creek 15.8 0.2
Walnut Creek 34.4 0.3
South Fk., Sugar Creek 89.9 0.9
East Branch, Sugar Creek 70.7 0.7

Minor tributaries &
immediate drainage - 168.2 1.6
Totals 775.3 7.6
2. Outlet -

Sugar Creek 777.0%* 7.2

C. Precipitation***:
1. Year of sampling: 106.3 centimeters.

2. Mean annual: 97.8 centimeters.

1+ Table of metric equivalents--Appendix B.

++ Youger, 1975.

* For limits of accuracy, see Working Paper No. 175, "...Survey Methods,
1973-1976".

** Includes area of lake.

*** See Working Paper No. 175.



ITI. LAKE WATER QUALITY SUMMARY

Beach City Reservoir was sampled three times during the open-water
season of 1973 by means of a pontoon-equipped Huey helicopter. Each
time, samples for physical and chemical parameters were coilected from
one or more depths at one station on the lake (see map, page v). Dur-
ing each visit, a single depth-integrated (near bottom to surface)}
sample was collected for phytoplankton identification and enumeration;
and a similar sample was collected for chlorophyll a analysis. During
the second visit, an 18.9-1iter depth-integrated sample was collected
for algal assays. The maximum depth sampled was 1.8 meters.

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

are summarized in the following table.



PARAMETER

TEMP (C)

DISS OXY (MG/L)
CNDCTVY (MCROMO)
PH (STAND UNITS)
TOT ALK (MG/L}
TOT P (MG/L)
ORTHC P (MG/L)
NQO2+NQ3 (MG/L)
AMMONTA (MG/L)
KJEL N {MG/LY
INORG N (MG/L)
TOTAL N (MG/L)
CHLRPYL A (UG/L)

SECCHI {METERS)

A. SUMMARY OF PrAYSICAL AND CHEMICAL CHARACTERISTICS FOR BEACH CITY RESERVOIR

1ST SAMPLING ¢ 4720773}

RANGE

150‘0

470,
8,2
36.

0.085
0.009
2.700
0.120
0.400
2.820
3.100

‘..3

1 SITES

MEAN
= 158 15.6
- 7.5 7.5
- 470, 470,
- 8.2 8.2
- 40. 38,
= 0,093 0.089
- 0.017 0.013
= 2.800 24758
- 0.160 0.140
- 0.800 0.600
- 2.960 2.890
= 3.600 3.350
- 4.3 4.3
- 0.3 0.3

MEDIAN
15.6
745
470.
8.2
38.
0.08%
0.013
2.750
Ga140
0,600
2.890
3. 350
43

0.3

STORET CODE 3901

2ND SAMPLING ( T7/30/73) 3RU SAMPLING (107 &/73)

1 SITES 1 SITES
RANGE MEAN MEDIAN RANGE MEAN MEDIAN

24.2 - 24.2 24a2 24.2 175 = 17.7 176 17.6
3,4 - 3.4 J.4 e 5.0 = 5.0 5.0 5.0
439, = 439. 439, 439, T48., = 790, 7169, 769,
Tett = Tet T4 Tk T.0 -~ T.2 T.1 Tal
102. - 1o02. 102. 102, 72. - T8 75. 75.
0281 - 0.281 0.281 0.281 0.122 = 0.142 0.132 0.132
0.033 - 0.033 0.033 0.033 0,02 =~ 0.015 0.013 0.013
1:610 = 1.610 1.610 1.610 0.940 = 0.980 0.960 0.960
0.380 - 0.380 0.380 0.38¢ 0.360 - 0.400 04380 0.380
1.300 = 1.300 1.300 1.300 1.300 =~ 1.600 1+450 1.450
1990 = 1.990 1,990 1.990 1.340 = 1.340 1.340 1340
24910 = 2.910 2+910 2.510 2.240 = 2.580 24410 24410
19.4 = 19.4 19.4 19,4 8.9 - 8.9 8.9 8.9

0.2 = 0.2 0.2 0.2 0.3 - 0.3 0.3 03



B. Biological characteristics:

1. Phytoplankton* -

Sampling

Date

04/20/73

10/06/73

2. Chlorophyll a -

Sampling

Date

04/20/73
07/30/73
10/06/73

C. Limiting Nutrient Study:

Dominant
Genera

(S R IS N WS R

N Wy -
.

Synedra sp.
Navicuia sp.

Dinobryon sp.
Cryptomonas sp.
Ankistrodesmus sp.
Other genera

Total

Synura sp.
Nitzschia sp.
Scenedesmus sp.
Oscillatoria sp.

Cyclotella sp.
Other genera

Total

Station

Number

01
01
01

1. Autoclaved, filtered, and nutrient spiked -

Spike {mg/1)

Ortho P

Algal Units
per ml

203
65
63
38
28

138

535
124
124
100

74

74
521

1,017

Chlorophyll a
(ua/1)

4.3
19.4
8.9

Maximum yield
{mg/1~dry wt.)

Control
0.050 P

0.050 P + 1.0 N

1.0 N

Inorganic N

Conc. {mg/1) Conc. (mg/1)
0.020 0.762
0.070 0.762
0.070 1.762
0.020 : 1.762

* The July phytoplankton sample was lost in shipment.

12.8
25.2
27.9
13.6



2. Discussion -

The control yield of the assay alga, Selenastrum capri-

cornutum, indicates that the potential primary productivity
of Beach City Reservoir was high at the time the sample was
collected (07/30/73). The addition of orthophosphorus alone
produced a significant increase in yield over that of the
control, which shows the sampie was phosphorus limited at
that time. Note that the addition of only nitrogen resulted
in a yield which was not significantly greater than that of
the control.

The lake data also indicate phosphorus limitation (the mean
inorganic nitrogen/orthophosphorus ratios were 30/1 or greater

at all sampling times).



IV. NUTRIENT LOADINGS
(See Appendix E for data)

For the determination of nutrient loadings, the Ohio National Guard
collected monthly near-surface grab samples from each of the tributary
sites indicated on the map (page v), except for the high runoff month of
March when three samples were collected. Sampling was begun in May, i973,
and was completed in April, 1974.

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

In this report, nutrient loads for sampled tributaries were deter-
mined by using a modification of a U.S. Geological Survey computer program
for calculating stream loadings*. Nutrient loads shown are those measured
minus point-source loads, if any.

Nutrient loads for unsampled "minor tributaries and immediate drainage"
("2Z" of U.S5.G.S.) were estimated using the means of the nutrient loads, in
kg/km?/year, at stations B-1, E-1, F-1, and G-1 and multiplying the means
by the 7Z area in kmZ.

The communities of Brewster and Smithville did not participate in the
Survey, and nutrient loads were estimated at 1.134 kg P and 3.401 kg N/
capita/year. The town of Sugar Creek also did not participate. However,

during the sampiing year this community was served by septic tanks (Ness,

* See Working Paper No. 175.
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1975), and nutrient loads from this source probably were negligibie con-
sidering the distance from the lake.

Nutrient loads from two additional communities - Claycroft Mobile
Park and Eastwood Sewer Service Area - which probably are relatively
insignificant, were not included in the loadings since information on
these sources is not available.

A. MWaste Sources:

1. Known municipal -

Pop. Mean Flow Receiving

Name Served Treatment  (m®/d)}++ Water

Sugar Creekt 2,000 ext. aer. & 609.6 South Fk.,
micro- Sugar Creek
strainer

Brewster* 2,020 trickling 764.6 Beach City Res.
filter

Smithyille** 1,500 ext. aer. 567.8 Sugar Creek

2, Known industrial*** - At least 15 industries dishcarge to the
Beach City Reservoir drainage basin, many of which are of probable
nutrient significance. Farmerstown Cheese Co., Baltic Rubber and
Plastics, Union Cheese Co., and Belden Brick Co. {2 plants) impact
the South Fork of Sugar Creek. Holmes By-Products, Troyers Traii
Bologna, and a poultry processing plant impact Indian Trail Creek.
Norton Co., Swift Chemical Co., Norfolk and Western Railroad, and
Wilmot Mining Co. impact Sugar Creek. Alpine Cheese Factory,
Kidran Cheese Factory, and Ragersville Dairy impact the Middle
Fork, North Fork, and East Branch of the Sugar River, respectively.
Because data on the discharges are not avajlable, these sources

are not listed on the following loading pages; however, their nutri-

ent leads, if any, are included in the respective tributary loads.

1 Plant in operation as of May, 1974 (Mess, 1975).
+% Estimated at 0.3785 m3/capita/day.

* Anonymous, 1971 (population is 1970 Census).

** Carpenter, 1975,

*** Youger, 1975.
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B. Annual Total Phosphorus Loading - Average Year:

1. Inputs -
kg P/ % of
Source yr total
a. Tributaries (non-point load) -
Sugar Creek 10,595 23.0
ETm Run 145 0.3
North Fk., Sugar Creek 2,265 4.9
Middle Fk., Sugar Creek 4,215 9.1
Unnamed Stream (E-1) 105 0.2
Indian Trail Creek 1,090 2.4
Goose Creek 410 0.9
Walnut Creek 1,275 2.8
South Fk., Sugar Creek 13,715 29.7
East Branch, Sugar Creek 4,395 9.5

b. Minor tributaries & immediate

drainage (non-point load) - 3,365 7.3
c. Known municipal STP's -
Smithville 1,700 3.7
Brewster 2,290 5.0
d. Septic tanks* - 560 1.2
e. Industrial - Unknown ? -
f. Direct precipitation** - 30 <0.1
Total 46,155 100.0
2. Outputs -
Lake outlet - Sugar Creek 38,480

3. Net annual P accumulation - 7,675 kg.

* Estimate based on Beach City (pop. 1,133}, 132 lakeshore dwellings,
three parks, and two camps; see Working Paper No. 175,
** See Working Paper No. 175.
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -

kg N/ % of
Source yr total

a. Tributaries {non-point load) -
Sugar Creek 228,345 26.5
Elm Run 9,895 1.1
North Fk., Sugar Creek 38,965 4.5
Middle Fk., Sugar Creek 97,335 11.3
Unnamed Stream (E-1) 7,115 0.8
Indian Trail Creek 31,375 3.7
Goose Creek 19,435 2.3
Walnut Creek 35,910 4.2
South Fk., Sugar Creek 124,725 14.5
East Branch, Sugar Creek 79,315 9.2

b. Minor tributaries & immediate

drainage {(non-point load) - 154,115 17.9
c. Known municipal STP's -

Smithville 5,100 0.6

Brewster 6,870 0.8
d. Septic tanks* - 20,970 2.4
e. Industrial - Unknown ? -
f. Direct precipitation** - 1,835 0.2

Totatl 861,305 100.0
2. Outputs -

Lake outlet - Sugar Creek 758,765

3. Net annual N accumulation - 102,540 kg.

* Estimate based on Beach City (pop. 1,133), 132 lakeshore dwellings,
three parks, and two camps; see Working Paper No. 175.
** See Working Paper No. 175.
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Mean Annual Non-point Nutrient Export by Subdrainage Area:

Tributary

Sugar Creek

Elm Run

North Fk., Sugar Creek
Middle Fk., Sugar Creek
Unnamed Stream (E-1)
Indian Trail Creek

Goose Creek

Walnut Creek

South Fk., Sugar Creek
East Branch, Sugar Creek

kg P/km?*/yr kg N/km?/yr
59 1,263
13 868
51 876
37 854
10 671
3 896
26 1,230
37 1,004
153 1,387
62 1,122
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Yearly Loadings:

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

Note that Vollenweider's model may not be applicable to
water bodies with short hydraulic retention times.

Total Phosphorus Total Nitrogen
Total Accumulated Total Accumulated

grams/m2/yr 27.15 4.5] 506.7 60.3

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

"Dangerous” (eutrophic loading) . 2.20
“Permissible” (oligotrophic loading) 1.10
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VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LAXE OATA TO BE USED [N RANKINGS

LAKE MED AN MED I AN 500~ MEAN 15- MED [ AN
CODE  LAXKE NAME TOTAL P INORG N MEAN SEC CHLORA MIN DO DISS ORTHU P
3901 BEACH CITy RESERVOIR Da122 1.990 489,000 10.867 F1.660 0.015
3902 BUCKEYE LAKE 079 0,380 490,000 186.567 2.600 0.020
3905 CHARLES MILL RESERVOIR 0.127 Ga4b5S 482.55% 67.144 15.000 0.011
339306 DEER CREEK RESERVOIR 0493 2,980 470,125 9.887 13.%900 0.036
3907 DELAWARE RESERVOIR 0.086 Za 34D 4B4.111 10.856 14,500 0.024
3908 DILLION RESERVOIF Oe 163 1.590 481 .+250 27.40C 14,300 0.0237
3912 GRANT LAKE 0elll 0.570 486,333 40.533 12.200 0.019
391« HOOVER RESERVUIR 0.040 1.640 462.7990 13.017 14,800 0.003
3915 INDIAN LAKE Del2¢ 0,380 «85,222 76.855 l4.200 0.012
3917 LORAMIE LAKE U185 1.380 494.000 104,100 8200 0.019
3921 MOSQUITO CREEn HESERVUIR 0.053 0.150 465,333 36.267 11.600 6.006
3924 PLEASANT nILL LAKE 0.035% Q.45%9 456.833 22,850 14.700 0.010
3927 LAKE SAINT MART> Dalasd V.200 484,107 79,159 B.200 OeGla
392R  ATwOOD RESERVU(R 0.031 0,205 4b2 300 16,442 14.700 0.005
3929 BERLIN RESERVOIH 9.042 0.500 465,435 15,496 13.600 0.006
3930 HOLIDAY LAKE 2125 0.575 465,333 55.350 15.000 0.934
3931 JSHAUGNESSY SESERVOL- 0,204 J.070 4792433 5.522 14.900 0.159
932 ROCKY FORn LAKE 0.067 0,790 73,000 is.022 15.000 0.010
1333 SHAWNEE LA®E 0,069 2,380 474,333 39,567 15,000 0.09v

3934  TAPPAN LAKE 0.042 0.240 “bb.l1] A3T.711 15.00¢ 0.007



PERCENT OF LAkES WITH HIGHZR VALUES (NUMBER OF LARES wITH HIGHER vaLUuES)

LAKE MEDT aN MED AN =00~ ME AN 15~ MEUTAN INDEX
CODE LAKE NaMmp TOTAL P INORD N MEAN SEC CrLORA Mit DO DISS URTHO P NU

301 BEACH CITy RESERVOIR REA B 2l ¢ &) I« 2) g4 ( 16} a8z ( 15) 42 L 8} ey
3902 BUCKEYE LaxE 11t 2 76 ( 14) S ot 0 a9 ( 17 26 [ S) 207
3905 CHARLES MILL RESERVOIR g6t 5) 63 { 12) Jv ¢ 0 gl ( 4) 11 o) 58 ( 11} 2l6é
3906 DEER CREEK RESERVOIR 93 ( 10} 5 ¢ 1) 63 (12} 95 { 18} 63 { 12) 11 ¢ 2) 290
3907 DELAWARE RESERVOIR 58 ( 1) 16 ¢ 3 32 ¢ 6] as t 1n 47T (9 21 t &) 263
3908 OILLION RESERVOIR 16 ¢ 3) 32t 6) 42 ( 8) 58 ¢ 11) 53 ( 10) 5 ( 1} 206
3912 GRANT LAKE 47 ( 9) 58 (1) 6 ¢t 3 32 ( 6) T4 { 14) Ja ( 6) col

3914 HOOVER RESERVUIkK 87 { )6} 26 {5 89 ¢ 17 19 ( 15) 32 { o) 79 ( 15) 392
3915 INDIAN tAKE 42 [ 8) 16  14&) 2} {4} 16 ( 3) 58 ( 1) 53 ( 1%) 266
3917 LORAMIE LaKE S { 1 3TN 0 ¢ 0} St 1 97 ( 18) 34 (6} 178
3921 MOSQUITO CREEK RESERVOIR 74 ( 14} 100 ¢ 19} 82 ( 15} 53 € 10) 82 15} 92 ( 11 4813
3924 PLEASANT AILL LARE 35 ( 18) 68 ( 1M 100 ¢ 19) 63 ( 12} 39t M 66 ( 12) 431

3927 LAKE SAINT MARYS 21 {4} 95 ( 1&) 26 (5} 11 ¢ 21 97 ( 18} 47 N 237
3328 ATWUOD RESERVOILR 100 ¢ 19 849 (17 95 ( }a} 68 ( 13) 39 ¢ T} 100 ( 19) 491

3929 BERLIN RESERVU]K 79 { 15) 42 { &) T4 ( 14) T4 1 L4} 68 ( 13} 92 (1T} 429
3930 HOLIDAY LAKE 32t &) 53 (1M B2 ( 15} 26 & 5) 11 t ) 16 1 ) 220
Iv3l  O'SHAUGNESSY KESERVOIER 0 ¢« ¢} 0ot 0 4T (9} 100 ¢ 19} 26 { S) ¢t Q) 173
3932 RUCKY FORK LARE 68 ( 13) 4T {9} S8 1) 42 ( 8) 3 S} 66 ( 12) 292
31933 SHAWNEE LAKE 63 ¢ 12} 11 ¢ 2 53 ( 10} 37 ¢ T 11 ¢ 0 T4 (19} 249

3934  TAPPAN LARE a7 ¢ 16) a4 { 16} 68 ( D) 47 « 9} 11 ¢ » 84 ( |b) Jyl



LAXKES RANKED BY

HANK

10
11
12
13
14
15
16
17
i3
19

20

[NDER NOS,

LAKE CODE LAKE NAME

3924
3321
3324
3929
3914
3433
3927
3Iv3z
1906
3901
3915
3907
3dle
3733
3930
3905
3902
3is0s
3317

3931

AFTwuul RESEHVOLA
MOSWUITO CREER RESERVO]R
PLEASANT HILL LAKE
dirLIN RESERVOLR
HOOVER RESERVOIR
TaAPPAN LAXE

LAKE SAINT MARYS

ROCKY FORK LAKE

DEER CREEK RESERVOIR
BEACH CITY rESERVOIR
INDIAN LAKE

DELAWARE RESERVUIR
GRANT LAKE

SHAWNEE LAKE

HOLIOAY LAKE

CHARLES MILL RESERVOIR
BUCKEYE LAKE

UILLION RESERVO]R
LORAMIE LAKLE

O'SHAUGNESSY RESERVOIR

INDEX NO

49}
483
431
429
g2
R1-3Y
297
292
290
27



APPENDIX B

CONVERSION FACTORS



CONVERSION FACTORS

Hectares x 2.471 = acres

Kilometers x 0.6214 = miles

Meters x 3.281 = feet

Cubic meters x 8.107 x 10°% = acre/feet
Square kilometers x 0.3861 = square miles
Cubic meters/sec x 35.315 = cubic feet/sec
Centimeters x 0.3937 = inches

Kilograms x 2.205 = pounds

Kilograms/square kilometer x 5.711 = Tbs/square mile



APPENDIX C

TRIBUTARY FLOW DATA



TRIBUTARY FLOW INFURMATION FUR OrIQ Lr27775

LAKE CODE 3%4] oeACh CITY ReSErvOIR
TOTAL DRAINAGE AREA OF LAKE (50U KM) f17.0
SUp=DRAINAGE NORMAL 1ZED FLOWS(CMS)
TRIBUTARY AREA{SQ KM) JAR Feo MaR AMR MAY JUN JUL AUG SEP ocT NV DEC MEAN
3991A1 T17.0 10.ue 14,27 17.0u8 12457 8,95 b3 4493 2a01 l.10 1.56 2.58 5.80 T.20
3901A2 l8u.3 28y 3.23 4.28 3.45 2e04% l.25 Qa76 Qa4S 0«34 0.37 0.79 1+59 177
3901d1 11.4 0.17 0.22 0«28 Del4 Uelé 0.07 0.05 0.02 0.02 0.02 0.4 0410 011
3901IC| 44,5 [T ] 79 1.08 0«88 0«51 G.28 018 0.10 0.07 0.08 0.18 De4d 0.43
390101 Lls.l l.76 2407 2] 2.10 1.30 0.76 Q.48 Ua27 0.20 0.22 [ ] 0.99 1.10
A901E1] lu.t telo De20 0.27 Q.22 0.13 Ueut Q.04 0.02 0.02 0.02 004 0.09 D.11
3901F1 5.0 0e54 -3 LeHB 0.71 V.40 0.23 Qels 0.08 °  v.06 0.06 0ele 0.31 0.35
390161 15.8 0.24 Q.28 U} 0.34 0.19 0.10 Q.07 G.03 0.02 0.03 0.06 0.14 Q.16
3901IHL Maoh 0.51 Ua062 0.85 G068 0,40 B.22 Oelb 0.08 J.06 0.06 O.14 0.28 0434
390141 59,9 leie l.67 2elb l.76 l.02 0.59 0,37 0,23 0416 0.17 0,40 0.82 V.89
3901K]1 TGa? lelo 1.36 1«73 1.39 0.42 a8 0.28 0.18 0e13 0.13 0.28 0,65 0.7}
dgvlizz 169.9 2.061 3.03 4.u8 3.28 1.93 lelt 0,59 0e42 0.31 034 0.74 1.27 lebts
SUMMARY
TOTAL DRAINAGE AREA OF LAKE = TT7.0 TOTAL FLOW IN = 9l.73
SUM OF SUB=-DRAINAGE AREAS = 777.0 TOTAL FLOwW QUT = Ab. 90
MEAN MONTALY FLUWS AND DAILY FLOWS{CMS)

TRIBUTARY MONTH YE AR MEAN FLUW LAY FLOW DAY FLOW DAY FLOW
3901Al s 73 13.42 6 )

6 73 T.31 16 a3l

7 73 3el3 5 Zell

a 73 2aié 19 2.27

9 73 1.27 16 0,93

10 ] 3.11 21 Laa?

11 73 Q.29 11 1.98

12 73 11.24 2 224,85

1 Ta 1Gsis 2] baUY

2 T 8410 17 Dets?

3 Tu 17495 3 14,58 10 3426 31 47457

4 Ta 2U B4 21 5.69
39ulAZ S T3 2497 t lebs

A 73 l.93 10 1.25

T 73 0.96 19 Uead

a 73 Ua5Y 19 U4

9 73 Ve le De2v

10 73 Va9l 21 Ue3a

11 T3 254 11 [T 22

12 73 2eltlt é 232D

1 T4 PR 23 l.56

2 T4 1.76 17 Lo k9

3 T4 5.24 3 3.45 1 14433 31 16499

& T4 S.a 21 l1.36



LAKE COUE 3901

MEAN MONTHLY FLOWS aND UAILY FLUWS (CMS)

TRIBUTARY

390181

3901Cl

399101

39¢1EL

MONTH

o
N OO0 - N

b g
VR~NFPUIFWN=N=O OO~ W

— —
F NN~ OOR AW SN =N -

SEACH CLITY RESERVOIK

YEAR

13
73
73
73
73
73
73
13
T4
Ta
T4
T4
73
73
73
73
13
73
73
73
Té
T4
T4
T4
73
73
73
73
T3
73
13
73
T4
T4
T4
Ta
73
73
73
73
73
73
T3
73
T4
T4
T4
T4

TRIBUTAKY FLOW INFURMATIUN FOR OHIU

MEAN FLOW

0.20
0.11
0.06
¢.03
0.02
0.05
0.14
U135
037
.11
0434
0.37
B.74
0445
0.23
0.13
0.08
0.20
0.5%
0.59
Lea?
Gu.42
1.30
1,39
150
1.19
De59
0.34
Q.24
D54
1.56
1.53
3.82
1.13
J.17
3,31
0.20
0.08
[{EVEY
DL2
G.01
0.03
G.l4
0.11
0.16
Q.i2
Jeh
O.18

DAY

6
1¢
15
19
-]
21
11

FLOW

0.09
0.08
0,03
0,03
0.01
0.02
0.03
0.15
0.10
V.07
0,22
0,08
Q.37
0.31
0.12
0.12
0.07
0.10
0.13
0.62
0.40
.28
0.85
034
0,91
0,79
0.31
0.21
V.19
0.31
Uq 3%
1.59
Q.99
0.74
2418
0.85
0.12
¢.08
.02
Vel3
0.02
& 03
V.01
O.11
0.09
0.07
.17
0.06

DAY

10

10

10

10

FLOW DAY
G.91 il
3.54 31
9.03 31
;.45 31

1721/15

FLOW.

i.08

10.68

l1.10



LAKE CUDE 3901

MEAN MUNTHLY FLUWS AND DAILY FLOWS{CM>)

TRIBUTARY

390iF1

3901061

3901nj

39014l

MONT

5

——

— bt ot
COLENT VLW == g~ W ~N=0 0@~

b
—

——— —
W= N=C O~ W -

BEACH CIIY RESERVOIR

YEAH

73
73
73
73
73
73
73
73
T4
Tae
T4
T4
73
T3
73
73
73
73
13
73
Ta
T4
Ta
Ta
73
73
73
73
T3
T3
73
73
T4
T4
Ta
Ta
13
13
13
3
73
T3
73
73
T4
T4
Ta
T4

TRIBUTAKY FLOw I[NFORMATIUN FOR QHIO

MEAN FLOW

062
G.27
d.13
0.06
[UTEY
0,11
0451
Q.37
Ue5a
[OERY
d.82
Ce57
028
Gel2
0.06
0.3
D.02
0.05
0e23
Del6
De24
0.17
037
G.27
0462
.26
0.13
Gedo
0404
vell
da4f
Uae3a
0.5i
0e37
Ve 79
(G54
1.59
0.71
U4
.18
el
Qe3l
ladds
0e99
loeu2
Q.99
2a04
l.a2

DAY

[}
1¢
15
19
16
21
11

2

[
17

3
21

<]
lu
15
19
16
21
11

2

8
17

3
21

6
10
15
19
is
21
11

2

6
T

3
2l

[«
10
15
19
Y]
21
11

é

6
17

3
21

FLOW

u.“o
U.27
0.07
G.09
0.03
U.0S
Vel
0.40
(.28
0.24
V.57
be20
V.18
0.12
0.03
U.04
Ge01
0.01
0,02
0.17
G.13
B.11
0.25
U9
Gasl
u.27
[T
0.09
Va2
Je03
v.05
o34
U.28
U.EJ
0.54
Wal?3
1.02
D.71
Ueld
"L
07
Geld
d.12
102
ual6
YabY
L
Vel

DAY

14

10

10

10

FLOW DAY
1.50 31
0.68 31
le47 31
J.88 31

1/21/75

FLOW

j.bo

1.6l

3e54



LAKE CODE 3901

MEAN MONTHLY FLOWS AND DAILY FLOWS(CMS)

TRIGUTARY

390 1K1}

390122

MONTH

R ol

DN PFWUNRN=N=C0 0~ WN

——
—0

P
£ W=y

BEACH CITY RESERVOIR

YEAR

73
73
73
73
73
73
73
73
74
T4
74
74
73
73
73
73
73
73
73
73
74
74
74
74

TRIBUTARY FLOw INFURMATIUN Fur 0OnIV

MEAN FLOW

i.27
057
0.26
Oola
0.09
0.24
l.02
0.76
1.16
0.79
l.61
le10
2.597
1.47
0.76
Q.40
025
0.65

2e49

1.98
3.71
l.76
4,33
3.68

DAY

FLOw

O.T7Y

UabT
Gsla
.19
0.13
0.21
0.10
0.79
0.59
0.48
i.13
0.40

DAY

10

FLUOW DAY

3.03

31

17277715

FLOwW

T.28



APPENDIX D

PHYSICAL and CHEMICAL DATA



STORET RETRIEVAL DATE 75/01/27

DATE
FROM
T0

73704720

73/07/730
73710706

DATE
FROM
To

73/04s20

73707730
73/10/006

TIME DEPTH
OF
DAY FEET

is o0
1S 00 0006
16 50 0000
13 15 da000
13 15 0004

0000

TIME DEPTH
OF
DAY FEET
15 00
15 00
16 50
13 15
13 15

0000
0606
vedu
0000
000n

00010
WATER

TEMP

CENT

15.8
15.4
2442
17.7
17.5

03665
PHOS=TOT

MGAL

Ua093
e85
.28l
Oala2
0.122

00300
00

MG/L

) ~J
M)
£

32217
CHLRPHYL
A
uG/L

443

194
d.9

00077
TRANSP
SECCHI
INCHES

12

8
13

00094
CNDUCTVY
FIELD
MICROMHO

470
4790
439
T48
790

350101
40 38 08,0 081 33 36.0
HEACH CITY RESERVOIR

39157  OHIO
11EPALES 2111202 )
3 0010 FEET DEPTH
00400 00410 00610 00625 " 00630
PH T ALK NH3=N  TOT KJEL NO24NO3
CACO3 TOTAL N N-TOTAL
5U MG/L MG/L MG/L MG/L
8.20 36 0.160 0,800 . 2.800
8.20 40 0.120 0.400 2.700 .,
7.40 102 0.380 1,300  1.610 .
7.20 78 0.360 16600 -~ 0.980 .
7.00 72 04400

1.300 | -0.940

00671
PHOS-DIS
ORTHC
MG/L P

0.009
0.017
0.033
0.015
0.012



APPENDIX E

TRIBUTARY and WASTEWATER
TREATMENT PLANT DATA



STORET RETRIEVAL VATE 75/02/93
3q01al
4 38 14940 U881 32 S9.0
SUGLR CHREEK
39059 oY NAVAHKE
U/ntaln CITyY RESERYULIR
ST =T 21 drDG 2 M St OF AEaCH CITY

LIEPALES 2111264
4 VU0 FEET DEPTH
3630 00625 uob6lo guoTl 006bs
valt TIME DERPTH NUZeNOJ 0T KJEL Nr3=N FROS=uIS PHOS-TJITY
F oM uF N=TuTAL 3 TuTaL URTHO
119} paY FceTl MO/ MG/L. MGo/AL MG/L P MGsL P
T3705706 10 45 2elul leau0 0.189 Usul9 Gab 75
73796710 09 S0 1.96u D91V Gelbu Je024 Uel2d
137017715 9 35 el U 1e540 Ue273 Usla UelUy
farvs/ly 09 5% UeBlU 1.600 vedls .Oeul9 vel5d
74709716 1d 00 0.220 1300 Je 7B Vel 19 ° Ueldu
T37lus2t 10 25 Vell 1eadi) Jel173 el 3u Ue290
T8/14711 10 30 ledvuy Ve950 Gelul Uedle Ue U5
7137127y 09 30 3.780 0eoiU ve 8k Del24 GeU95
Ta/QGl/06 1y 15 Vv UaHUU de128 U156 Velou
Ta/ue/li? 1y 25 2e9uy 1+20v Ue3dls V06U Uells
Tarydrts 10 35 3.300 Ue AU VeI Ved 30 velSu
Tald 3710 2.800 24100 Yeu9e Vel&7 Uebby
Tafuldr3l v 40 - T | NIV vells Cal4d 0.200

Ta/Parll vl abd l.8u0 Ge0U Jelal Deuld 0.090



STORET RETRIEVAL DATE 75/02/03
3301A2
40 44 12.0 081 39 12.0
SUGAR CREEK
39 7.5 WILMOT
1/BEACH CITY RESERVOIR
2NDRY RO BRDG 1 MI NE OF WEST LESANON

11EPALES 2111204
4 0000 FEET DEPTH
00630 00625 00610 00671 00665
DATE TIME DEPTH NOZ2&NO3 TOFT KJEL NH3=N PHOS=DIS PHOS-TOT
FROM OF N=-TOTAL N TOTAL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P

73705706 09 35 3.200 1.320 0.075 0.052 0.105
73706710 09 05 3500 1.050 0.096 0.075 De220
13/01/15 08B S5 0.910 0.960 0.028 0.046 0.170
73/08/19 09 05 le14a0 1.15¢ 0.118 0.044 0.180
73709716 09 00 0.590 1.100 0.072 0.042 0.260
73710721 09 30 2.200 1.550 0.336 0.072 0,375
73711711 09 30 24400 0.300 0.080 0.056 0.130
7137/12/702 0B 20 S.400 0.100K 0.076 0.052 0.115
Ta/01/706 09 20 4.700 0.800 0.132 D.080 0.140
74702717 09 15 4.200 0.700 #4155 0.115 0.195
14/03703 09 55 5.000 0.800 0.055 0.055 Ge200
T4/03/10 10 00 2.600 24600 0.120 0.105 0.660
T4r703/31 vB 45 3700 1.600 0145 0.095 0.260
Tu/uas21 08 50 24940 V0900 0.045 0,035 0-0?5

K VALUE KNOWN TO BE
LESS THAN INDICATED



STUORET RETRIEVAL UATE 75702710

DATE
FrUM
Tu

713705706
73706710
13/01715
13708719
137/u9/16
13710721
13711711
13/1270¢2
Ta/0l/06
1a/0e717
Tas/u3/03
Ta/03/10
Taruss3l
Tasyarsel

00630

TIME DEPTH NUZ&NO3

OF
DAY

10
09
G9
09
0o
09
09
08
vy
uo
10
10
ug
yo

N=TOTAL
MO/L

2200
24300
1.6480
U.960
04940
G.620
1.060
3.080
2760
3.200
2.200
24,100
2.200
2.200

K VALUE KNOWN TO BE
LESS THAN INDICATED

30625
TUT KJEL

N

MG/L

0440
0,640
0.910
1.540
0,880
1.200
0.950
0.800
0.100K
0400
0.600
1.300
UeB00
0,400

00610
NH3-N
TOTAL

MG/L

0.036
0.073
C.048
Je078
0.098
0.088
t.108
0.072
Ga. 040
Qe ua0
0.015
0.035
D.0G35
0.030

00671
PHOS-DIS
OKRTHO
MG/L P

04007
0.012
0.019
0.015
0.009
0.018
0.u020
De012
0.008
0.005
0.010
0.040
0.020
0.005

390181
43 43 16,0 081 35 20.0
ELM RUN
33 TeS5 NAVAKRE

T/7geaCh CITY RESERVOIR

HWY BROG €& SIDE OF NORTH SREWSTER
T1EPALES 2111204

4 0000 FEET DEPTH

00665
PHOS=TOT

MG/L P

0.020
0.035
0.U4a5
0.040
0,059

0.025
0.055
0.025
0.060
0.300
v.08%
0.015



STURET RETRIEVAL DATE 75/02/03

3301C1
40 43 00.0 U8l 39 50.0
NORTH FORHK
39 7.5 wWILMOT

T/BEACH CITY RESERVUIR

2NDRY RD BROG .5 MI 5 OF WEST LEBANON
11EPALES 2111204

4 0000 FEET ODEPTH

0063V 00625 00610 0ve7l 00665
LATE TIME DEPTH NO2LNO3 TOT KJEL NH3-N PHOS-DIS PHOS-TOT
FROM OF N=TOTAL N TUTAL ORTHO

T0 DAY FEET MG/L MG/L MG/L MG/L P MG/L P
T3/05706 09 10 2.100 0.750 0.060 0.036 0.055%
73706710 uB S5 2.200 0.560 0.058 0.054 0.095
73701715 08 45 0.580 1.570 0.115 0052 VelSS
73708719 06 55 0.420 0.560 U.048 D.056 0.100
13709716 08 S5 0.460 0oaal 0,079 0.,083 0e.152
13/1v/721 09 25 0.620 0.800 0.046 0.037 0.315
73711711 v9 10 1.260 0,650 0.048 0.176 0.+340
73712702 08 10 3804 0.200 0.064 0.060 0.115
14701706 09 00 3.200 0.600 G.072 0.088 0.140
Tar02/17 09 05 2.940 0.300 0.025 0.095 Vel50
Ta/ul3rs03 3,600 0.700 Qe040 0.035 0.115
T4/03/10 09 50 3.200 1.700 04040 0,060 . 0395
T4/03731 08 30 J.000 0.809 0.045 0.040 04150
Targas21 08 45 1.680 0.100K 0.020 0.025 U030

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/02/03
35ulD]
40 40 44,0 08Bl 47 20.0
MIDOLE FK SUGAR CREEK
33 Te5 NAVARRE
T/8EACH CITY RESERVOIR
STONEFORD ST BRDG 1.5 MI NE OF WILMOT

11EPALES 2111204
4 0000 FEET DEPTH
0063u 00625 00610 00671 00665
DATE TIME DEPTH NOZaNO3 TUT KJEL NH 3=N PHOS=UIS PHOS-TOT
FrROM OF n=TOTAL N TOTAL ORTHO
Tu DAY FEET MG/L MG/ MG/L MG/L P MG/L P
73/05/06 10 20 1.840 1,380 0.061 Ue010 0.030
73706713 09 30 l.400 0.690 0.138 0.019 Lel0Q
73731715 09 20 0.82¢9 1.560 0115 0.024 De145
73708719 U9 40 0.600 0.840 G.072 0.026 Oela0
73709716 09 45 Ge340 1+.320 0115 0.027 0135
73710721 106 05 0.730 0450 0.040 0.019 0.22v
73711711 09 45 l.180 0.650 0.084 0.020 0.030
73712702 v8 S50 3.600 0.300 0.060 0.012 0.065
Ta/01/U06 U9 50 2940 0400 U.068 beble 0.025
Ta/u2/71T 09 45 2.700 0300 0.035 0.010 0.025
Ta/u3703 10 25 J.080 0.600 0.030 0.030 0.135
T4/03750 10 30 2.700 1.700 0.065 Ue020 Ue330
Tu/u3r3l 09 05 24900 1.012 0065 0.020 0.285

Tafgar/21 09 15 ledd 1.100 J«065 J.010 Vel40



STORET RETRIEVAL UATE 75/02/10

DATE
FRUM
T0

713705706
73/06/710
13791715
73700719
73709716
T371u/21
73711711
737/12/702
Ta/ul/706
Ta/02/17
Ta/us/703
Ta/03/10
Ta/03731
Taluurs/2!}

K VALUE KNOWN TO BL
LESS THaN INDICATED

40630

TIME DEPTH NO2&NO3

OF
DAY

11
10
u9
i0
10
10
10
09
1o
10
10
il
09
to

N=TOTAL
MG/L

l.26¢
V960
Veb30
V.a60
0.176
0.950
l1.260
2.500
1.900
1.680
1930
1.90v
2.200
l.2v0

00625
ToT KJEL

N

MG/L

0.960
1.000
1.980
0.605
0.660
0.700
G350
0.100
0.400
0,300
0.400
0.600
0.500
0.600

o610
NH3=N
TOTAL

MG/L

0.115
fe.176
V.280
0.220
0.510
0.17¢
0.156
0.072
0.128
0+105
0.060
V.060

0el30

39011
44 38 08.0 081 35 13.0
UNNAMED STREAM
33 7.5 NAVARRE
T/BEACH CITY RESERVOIR
2RORY RO BRDG 1 MI 5 OF BEACH CITY

11EPALES 2111204
4 0000 FEET ODEPTH
00671 00605
PHOS=-DIS PHOS-TOT
ORTHO
MG/L P MG/L P
0.005K UeGlO
0.005K 0.010
0.010 O.ul2
d.006 GeUiD
0014 0.020
Je008
0.008 0.050
0.005K 0.035
J+0U5K 0.065
0.005K 0.025
0.005K 0.055
Go00USK 0.065
6.005K 0.035
0+ 005K 0.025



STORET RETRIEVAL DATE 75/02/03

DATE
FROM
T0

73705706
13706710
73701715
13/08/19
713709/16
73710721
13711711
73/12/02
T4/0l/00
TasQ2717
T4r/03/03
T4/03/710
74/03/31
Tasvarsei

1063y 00625
TIME DEPTH NUZ2&NO3 JOoT KJEL
oF N=TOTAL N
DAY FEET MG/L MG/L
11 30 1.700 1.320
10 20 0.900 1.050
10 05 V600 1.680

G.550 0.713
10 30 0.740 1.180
10 S0 l.140 2.100
il 20 1.260 0.925
10 05 3300 Q%00
11 ¢0 2.605 0.500
1o 55 2.200 0.500
1r 35 2.500 0.800
11 5% 24300 1.100
10 20 2eTEU 0.800
19 15 1.180 0.600

00610
NH3=N
TOTAL

MG/L

V077
0.079
0.064
0.065
0.1986
0.210
0.232
0.108
Ue.168
0.160
04155
0.23U
telas
Qe0a2

0u671
PHOS=DIS
ORTHO
MG/L P

0.007
ved12
0.024
0.0548
0.063
0.050
0.028
0.008
0.008
0.005
0.010
Ue010
G015
D.005

3901F1
40 35 55.0 u81 39 40.0
INOIAN TRALIL CREEK
39 7.5 SUGAR CREEK
T/BEACH CI1TY RESERVOIR
ZNORY RD BRrRDG 2 MI SE OF WINESBURG
11EPALES 2111204
4 0000 FEET OEPTH

0us6S
PHOS=TOT

MG/L P

0,015
U050
0.090
0.135
(T B 11]
0.360
0,097
Uel55
Ue 045
0.040
¢.085
0.090
0s130
Ga.025



STORET RETRIEVAL DATE 75/02/10
390161
40 32 10.0 081 41 45.0
LLOSE CREEK
33 7.5 SJUGAR CREEK
T/BEACH CITY RESERVOIR
2NDRY RD oROG 1«3 MI ENE OF WALNUT CRK

11EPALES 2111204
“ 0000 FEET DEPTH
00634. 00625 00610 00671 00665
DATE TIME DERPTH NOZ&NO3J TOT KJEL NH3=N PHOS=DIS PHOS-TOT
FROM OF N=TOTaL N TOTAL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L P MG/L P
13/u5/06 12 55 2.500 ¢.980 0.054 b.027 0.070
73706710 11 45 1.760 0.770 0.084 "0.022 0.060
73707/15 11 30 0,780 1.600 0.168 0.027 0.085
73708719 V67U 0.364 04154 0044 0.130
73709716 12 30 Oal50 T.200 1.000 0345 0.300
737/1v/721 12 10 U.450 2.200 0.640 0.023
7311711 12 5% 0.900 1.500 0.320 . 0.024 0.095
73712702 11 10 4,620 0,200 vel24 0.028 0.075
T4/01706 12 10 4,000 0.500 v.l32 0.024 0.060
Ta/02/717 12 25 3.520 Ue400 0.065 6.015 0.060
74703703 12 0S5 3.900 0.600 007y 0.032 0.095
Tas03/t0 13 00 3.700 0.500 0.050 0.030 0.u90
Ta/g3/731 12 00 44500 0.700 0.0665 U035 Uel30

Tasuars2l 11 20 1.900 0.500 G030 0.030 0.040



STORET RETRIEVAL DATE 75/02/10
3901ri
40 32 1540 081 42 00.0
WALNUT CrEER
39 745 SULAR CREEK
T/4EACH CITY RESERVOUIR
ZNURY RU prDG 1 MI ESE OF WALNUT CREEK

11EPALES 2111204
4 0000 FEET DEPTH
uuAa3d 00625 00610 00671 00665
VATE TIME DEPTH NUZ&NOJ TOT KJEL NH3=N PHOS=DIS PhOs-TUuT
FRrUM OF N=TOTAL N ToTAL URTHO
10 DAY FEET MGAL MG/L MG/L MG/L P MG/L P
T3/u5/706 12 40 2+.200 1000 0.056 0.022 v.Usy
73/0671v 1)1 40 1.820 1.300 V.093 0.d34 0.180
73707715 11 25 e 79U 3.100 0.138 Ueus0 Uelas
73/ud/ 19 0.900 1.500 Uels 0.042 Q.14
73709716 12 20 lel60 1e400 0+350 D039 Vel2y
73710721 12 05 0.820 1700 UetstiQ 0.036
Ts/11711 12 45 14340 1.200 0276 Ueu92 0.250
73712702 11 00 3.600 0.600 C.udd 00328 0109
Ta/Gi/706 12 05 3.100 0.600 0.096 0.028 0.100
Tufue/lT 12 20 2e90Y 0500 049y 0.025 QeulD
Tarvidszlu 12 590 . 2e54Y LBHOO Je040 0.020 Jel55
Ta/03731 L1 45 3.000 Ge.70U 2.055 De015 Uells

fas04721 11 30 2.100 Ue600 JelUuy 0.020 0.03u



STORET RETRIEVAL DATE 75/02/u3
350141
40 31 00.uv 081 37 30.0
S FK SUGAR CREEX
39 7.5 STRASBURG )
T/8EACH C1TY RESERVOIR
ZNDRY RD BROG .5 M1 NE OF SUGAR CREEK

11EPALES 2111204
4 0000 FEET OEPTH
00630 00625 90610 00671 00665
DATE TIME DEPFH NO2&NOJ TOT KJEL NH3=N  PHOS-DIS PHOS-TOT
FROM OF iN=TUTAL N TOTAL ORTHO
T0 bAaY FEET MG/L MG/L MG/L MG/L P MG/L P

13/u5/06 12 00 3.000 1,950 0.250 0.005K 0.120
73706710 10 55 3.200 2.200 0.273 0.014 0.220
13707715 10 30 0.950 3.100 0.550 0.890 1+154
73768719 1540 1.280 Geaul 1100 1.570
73709716 11 00 0.640 24100 1.470 0.140 U520
73710721 11 20 0.899 1.950 0.855 0.023 0.32¢
73711711 11 45 1.260 1.600 0.690 0.024% 0.440
73712702 10 3 4,620 4.400 Ue156 0.020 0.230
Ta/01/706 11 30 3,700 0800 0.240 0.132 0.550
T4/02717 11 15 3.520 0.900 U270 0.075 0390
T4/03703 11 35 3.780 1.000 G135 0.010 0.250
T4/d93710 11 55 3.900 1.300 0.1285 0,080 04510
T4/03/731 10 40 44200 1.000 d.100 0.010 0.280
Tars34/2k 10 SO 2,760 0.600 0.200 0.005K d.085

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETHIEVAL UATE 75/02/93

DATE
FruUM
10

73/705/06
73706710
73707715
13708719
73709716
7371u/21
73711711
7312702
Tufdi/06
Tasverlliy
Tar/G3/03
T4r03/710
Tas03r731
Ja/G4r/21

00630

TIME DEPTH NUZANO3

OF
Day

12
11
i0

11
il
11
10
il
11
11
12
10
10

20
35

10
25
55
490
45
2v
49
05
45
40

N-TOTAL
MG/L

2.300
2.500
0.770
1.22v
Jad90
0.510
1.26v
44300
3,100
24700
3.700
3.600
44100
147640

Vo625
TOT KJEL

N

MG/L

0.850
0.0800
L«760
1elu0
1.680
1.500
1.050
Ue 100K
0.600
0.600
0.900
1.500
0.800
Ve 700

v0ol0
NH3=N
TOTAL

MG/L

g.110
G130
te378
te215
Qe4T0
Q600
0.250
¢.088
Qel24
0.105
0075
0.075
0.085
V.08

K VALUE KNOWN TO BE
LESS THaN INDICATED

pueTl
PHOS=0DIS5
ORTHO
MG/L P

0.005x
0.005K
0.006
0.016
0.005K
0.007
G.008
0.005K
0.005K
0.005K
0.005
0.010
.005K
0.005K

3901K1
40 30 30.¢ 681 36 45.0
£ BrANCH
39 7.5 STRASBURG

T/8BLACH CITY RESERVOIR

ST RT 39 BRDG 1 MI E OF SUGAR CREEK
11EPALES 2111204
4 0000 FEET DEPTH

00665
PHOS-TOT

MG/L P

0.063
0.130
0.155%
Je220
Uea20
Ue 375
02060
Vels
UelOQ
0.100
Val90
0.315
0e230
U055



