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FOREWOR

———— — i war m— —

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

OBJECTIVES

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

ANALYTIC APPROACH

The mathematical and statistical procedures 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 ANALYSTS

In this report, the first stage of evaluation of lake and water-
shed data collected from the study lake and its drainage basin is
documented. The report is formatted to provide state environmental
agencies with specific information for basin planning [§303(e}], water
quality criteria/standards review [5303(c)], clean lakes [§314{a,b}],
and water quality monitoring [5106 and §305(b)] activities mandated
by the Federal Water Pollution Control Act Amendments of 1972.
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Beyond the single lake analysis, broader based correlations
between nutrient concentrations (and Toading) 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 Jakes. 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
STUDY LAKES
STATE OF QHIO

LAKE NAME COUNTY

Atwood Carroll, Tuscarawas
Beach City Stark, Tuscarawas

Berlin Mahoning, Portage, Stark
Buckeye Fairfield, Licking, Perry
Charles Mill Ashland, Richland

Deer Creek Fayette, Pickaway
Delaware Delaware

Dillon Muskingum

Grand Lake of St. Marys Auglaize, Mercer

Grant Brown

Holiday Huron

Hoover Delaware, Franklin
Indian Logan

Loramie ' Auglaize, Shelby
Mosquito Creek Trumbull

0'Shaughnessy Delaware

Pymatuning Ashtabula, OH; Crawford, PA
Pleasant Hill Ashland, Richland

Rocky Fork Highland

Shawnee Greene

Tappan Harrison
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DILLON RESERVOIR
STORET NO. 3908

I. CONCLUSIONS
A. Trophic Condition:
Survey data indicate that Dillon Reservoir is eutrophic.
It ranked eighteenth in overall trophic quality when the 20
Ohio lakes sampled in 1973 were compared using a combination of
six parameters*. Sixteen of the lakes had less median total
phosphorus, 18 had less median dissolved phosphours, 13 had
less median inorganic nitrogen, eight had less mean chlorophyll
a, and 11 had greater mean Secchi disc transparency. Marked
depression of dissolved oxygen with depth occurred at sampling
station 1 in July and October.
Survey limnologists noted sumberged vegetation at station 1
in October and an algal bloom along the shoreline at station 3
in April.
B. Rate-Limiting Nutrient:
The algal assay results indicate that Dillon Reservoir was
phosphorus 1imited at the time the sample was collected (04/26/73).
The reservoir data indicate phosphorus limitation at all sampling
times.
C. Nutrient Controllability:
1. Point sources--The phosphorus contribution of known
point sources amounted to abouf 41% of the total input to Dillon

Reservoir during the sampling year. Newark contributed 21.5%;

* See Appendix A.
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Heath, 4.4%; Buckeye Lake SD, 4.3%; Johnstown, 2.7%: Granville,
2.5%; Utica, 1.3%; Patalaska, 1.1%; Hebron, 1.1%; and seven other
domestic sources collectively contributed 1.8%.

The present phosphorus loading of 32.91 g/m?/yr is over 15
times that proposed by Vollenweider (Vollenweider and Dillon,

1974) as a eutrophic loading (see page 15). However, Vollenweider's
model may not be applicable to water bodies with short hydraulic
retention times, and the mean hydraulic retention time of Dillon
Reservoir is a short nine days. Nonetheless, the existing trophic
condition of the reservoir is evidence of excessive nutrient loads.

While even a 100% reduction in the phosphorus loads from the
known point sources would still Teave a loading of 19.51 g/m?/yr,
the reservoir is phosphorus limited, and all phosphorus inputs
should be minimized to the greatest practicable extent to slow the
eutrophication of Dillon Reservoir.

2. Non-point sources--About 59% of the total phosphorus input
to Dillon Reservoir during the sampling year is attributed to non-
point sources. After accounting for the known point sources, the
Licking River contributed 56.4% of the total. The remaining sampled
tributaries collectively contributed 1.5% of the total phosphorus
load. The contribution of ungaged tributaries was estimated to
have been 1.3% of the total.

The phosphorus export rate of the Licking River was substantially
higher than the rates of the othér tributaries sampled (see page 14).

It is 1ikely that municipal point sources beyond the 40-kilometer
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1imit of the Survey* or industrial point sources (see page 11)

contributed significantly to the phosphorus Toad in the river.

* See Working Paper No. 175, "...Survey Methods, 1973-1976".
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IT. LAKE AND DRAINAGE BASIN CHARACTERISTICS+
A. Lake Morphometry (at normal pool 1eve1)f+:
1. Surface area: 5.36 kilometers?2.
2. Mean depth: 3.0 meters.
3. Maximum depth: >7.6 meters.
4. Volume: 16.080 x 10° mS.
5. Mean hydraulic retention time: 9 days.

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

1. Tributaries -

Drainage Mean flow

Name area (km?)* (m¥/sec)*
Licking River 1,390.8 15.2
Big Run 14.6 0.2
Stump Run 8.9 0.1
Rocky Fork 183.7 2.0
Bowling Green Run 12.8 0.1
Claylick Creek 49.7 0.5
Brushy Fork 40.9 0.4

Minor tributaries &
immediate drainage - 205.0 2.2
Totals 1,916.4 20.7
2. Outlet -

Licking River 1,921.8** 20.7

C. Precipitation***;
1. Year of sampling: 106.2 centimeters.

2. Mean annual: 7100.1 centimeters.

T Table of metric conversions--Appendix B.

+t+ Youger, 1975.

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

*** See Working Paper No. 175.



IIT. LAKE WATER QUALITY SUMMARY
Dillon 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 collected from
one or more depths at two stations during the summer and from three
stations during'the spring and fall (see map, page v). During each
visit, a single depth-integrated (4.6 m or near bottom to surface) sample
was composited from the stations for phytoplankton identification and
enumeration; and during the first visit, a single 18.9-1liter depth-
integrated sample was composited for algal assays. Also each time,
a depth-integrated sample was collected from each of the stations for
chlorophyll a analysis. The maximum dépths sampled were 7.6 meters at
station 1, 3.0 meters at station 2, and 2.1 meters at station 3.

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)
ORTHO P {MG/L)
NOZ2+NO3 (MG/L)
AMMONEA (MG/L)
KJEL N (MG/L)
INORG N (MG/L)
TOTAL N (MG/L)
CHLRPYL A (UG/L)

SECCHI (METERS)

As SUMMARY OF PHYSECAL AND CHEMICAL CHARACTERISTICS FOR DILLON RESERVOIR
STCRET CODE 3908

15T SAMPLING { &4/26/73)

RANGE

13.1
4,2
380.
7.9
12l.
0.122
0.004
1.200
0.100
0.900
1.30¢
2.200
10.8

Dea

J SITES

MEAN
- 1640 14.6
- 10.9 Be5
- 430, 404,
- Bal 8.1
~ 143, 133,
= 0.204 0.150
= 0.061 0.032
- l.600 1440
~ 4.390 0.226
= 1.500 1.090
= 1.89¢ 1.666
= 2+T00 24530
- 25.9 16.5
- 0.5 0ot

MEDIAN
14,3
9.0
398,
8e0
132.
0.134
0,032
1.500
04240
1.050
1. 740
2.600
12.7

Oe6

23.9

0.7
314.

Telt

99,
0.106
0.031
1.080
0.090
1400
1.170
2+ 680
20.0

2ND SAMPLING ( 7/30/73)

2 SITES
RANGE MEAN
- 25.4 24.8
- 8.0 Gab
- 420, 353.
- 8.3 7.8
= 134, 111,
- 0.293 0.198
= 0.076 Oe049
= 1.350 le214
- 0.450 0.246
- 1.800 1560
- l.710 1.460
=~ 3.000 2.T774
- 54.6 37.3
- 0.6 0.5

0.3

MEDIAN

24.8
446
340.
T.8
103.
0.195
0.050
1.200
0.260
1.500
1.460
2,750
37.2

0.5

19.8
1.0
440
7.2
135.
0,097
0.021
0.890
0.300
2,200
1.420
3.130
14.7

0.3

3RD SAMPLING (l0/ a/73)

3 SITES
RANGE MEAN
= 2l.4 20.7
- 8.6 4.2
- Sib. 486,
- 8.5 7.7
=  lab. 142.
- 0,300 0.192
= 0.093 .04l
= 1.590 1.152
- 0.940 0,653
- 3.200 2.767
- 24360 1.805
=~ 4,490 3.918
= 60.3 3).7
- D.7 0.5

MEDIAN
21.0
3.4
503,
T+6
143.
0.193
G034
1.1065
0.700
2.500
1.690
4,155
20.2

0.6



B. Biological characteristics:

1. Phytoplankton -

Sampling Dominant Algal Units
Date Genera : per_mil
04/26/73 1. Oscillatoria sp. 8,710
2. Nitzschia sp. 2,393
3. Scenedesmus sp. 100
4. Navicula sp. _ 100
5. Centric diatoms 100
Other genera 831
Total 12,234
07/30/73 1. Flagellates 2,755
2. Merismopedia sp. 2,280
3. Stephanodiscus sp. 2,185
4, Nitzschia sp. 1,995
5. Chroococcus sp. 1,900
Other genera 9,022
Total 20,137
10/08/73 1. Flagellates 11,358
2, Oscillatoria sp. : 1,045
3. Stephanodiscus sp. 950
4, Scenedesmus sp. 430
5. Raphidiopsis sp. 294
Other genera 1,444
Total 15,521

2. Chlorophyll a -

Sampling Station Chlorophyl1l a
Date Number. (ug/1)
04/26/73 . 01 25.9

02 12.7

03 _ 10.8
07/30/73 01 20.0

02 54.6

03 -
10/08/73 01 14.7

02 60.3

03 20.2



Limiting Nutrient Study:

1.

Autoclaved, filtered, and nutrient spiked -

Ortho P Inorganic N Maximum yield
Spike (mg/1 Conc. (mg/1) Conc. (mg/1)  (mg/1-dry wt.)
Control 0.008 0.368 1.7
0.050 P 0.058 0.368 20.2
0.060 P +1.0N 0.058 1.368 19.9
1.0 N 0.008 1.368 10.1

Filtered and nutrient spiked -

Ortho P Inorganic N Maximum yield
Spike (mg/1) Conc. {mg/1) Conc. {mg/1) (mg/1-dry wt.)
Control 0.040 1.470 13.9
0.050 P 0.090 1.470 29.0
0.050 P + 1.0 N 0.090 2.470 32.6
1.0 N 0.040 2.470 13.0

Discussion -

The control yields of the assay alga, Selenastrum capri-

cornutum, indicate that the potential primary productivity

of Dillon Reservoir was high at the time the samp]eAwas col-
lected (04/26/73). The addition of phosphorus alone produced
a significant increase in yield in both assays which indicates
Timitation by phosphorus. Note that in neither assay did the
addition of nitrogen alone result in a yield significantly
different than that of the control.

The reservoir data also indicate phosphorus limitation.
At all sampling stations and times, the mean inorganic nitrogen/

orthophosphorus ratios were 23/1 or greater.



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 months of February and March when two samples were coilected.
Sampling was begun in May, 1973, 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 tribu-
tary 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 Toads, if any.

Nutrient Toads for unsampled "minor tributaries and immediate
drainage" ("ZZ" of U.S.G.S.) were estimated using the means of the
nutrient exports, in kg/km?/year, at stations B-1, C-1, E-1, and F-1
and multiplying the means by the ZZ area in km®.

The operators of the Newark and Pataskala wastewater treatment
plants provided monthly effluent samples and corresponding flow data.
The operators of the Granville, Utica, Heath, Hebron, Dillon State Park
#1 and #2, and the Lake and Hills Sewer District wastewater treatment
plants did not participate in the samp1{ng program, and nutrient Toads

were estimated at 1.134 kg P and 3.401 kg N/capita/year.

* See Working Paper No. 175.
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Nutrient Toads from the wastewater treatment plants at Buckeye Lake
SD#1, Forest Hills Subdivision #2, Jardin Manor Subdivision, Johnstown,
Licking County Home, and the Miller Company were calculated using daijly
loads provided by the Ohio Environmental Protection Agency (Youger, 1975);
however, nitrogen loads shown for these sources are total Kjeldahl nitrogen
only.

A. Waste Sources:

1. Known municipal -

Pop. Mean Flow Receiving

Name Served Treatment  {m®/d) Water

Newark' 43,000  act. sludge 33,284.177  Licking River

Pataskala 2,000 aer. lagoon 1,016.2 South Fork
Licking River

Granville* 3,963 trickling 1,500.0 Raccoon Creek

filter

Utica* 1,977 act. sludge 748.3 North Fork
Licking River

Heath* 6,768 act. sludge 2,561.7 Ramp Creek

Hebron* 1,699 ext. aer. 643.1 South Fork
Licking River

Buckeye Lake 5,470 trickling 2,070.4 Buckeye L. outlet

SO #1** filter stream

Prescott Estates** 400 ext. aer. 151.4 North Fork
Licking River

Forest Hills 600 act. sludge 227.1 Licking River

Subd. #2%* {(design)

Jardin Manor 1.000 ext. aer. + 378.5 South Fork

Subd . ** sand filter (design) Licking River

Johnstown** 3,490 trickling 1,321.0 Raccoon River

filter .
Licking Cty. Home** 50 ext. aer. 189.0 North Fork
(design) Licking River

Dillon State Park

#1%* - ext. aer. ? Dillon Reservoir

fa*x - ext. aer. ? Big Run

Lake & Hills 280 ext. aer. + 106.0 Big Run

SD #9** sand filter

+ Treatment plant questionnaires,

t+ More than 25% of waste load is from industry.

* Anonymous, 1971 (populations are 1970 census; flows estimated at 0.3785
m3/capita/day).

** Youger, 1975; population estimated from flow (0.3785 m®/capita/day).
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2. Known Industrial* -

Mean Flow Receiving
Name Product Treatment (m3/d) Water
Miller Co. lighting ? 49.2 N. Fork
equip. Licking River

Fifteen additional industries (combined flow = 19,099.1 m*/d)
impact the North and South Forks of the Licking River. These
include the Ashland 0i1 Company, Dayton Precision Company, Dow
Chemical Company, Kaiser Alumunim (2 plants), Koppers Company,
National Gypsum Company, Newark Processing, Owens-Corning Fiber-
glass (2 plants), Pacific Resin and Chemical, Resinoid Engineer's
Corporation, Rockwell Standard, and Scoville-General Hose and
Coupling. These sources are not included in the Toadings on the
following pages because no data are available on the amounts of
nutrients they contribute, if any. However, any nutrient 1oad§
from these sources are included in the loads measured in the

Licking River at station A-2.

* 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) -
Licking River 99,445 56.4
Big Run 140 0.1
Stump Run 65 <0.1
Rocky Fork 1,330 0.8
Bowling Green Run 195 0.1
Claylick Creek 680 0.4
Brushy Fork 250 0.1
b. Minor tributaries & immediate
drainage (non-point load) - 2,345 1.3
¢. Known municipal STP's -
Newark 37,930 21.5
Pataskala 1,940 1.1
Granville 4,495 2.5
Utica 2,240 1.3
Heath 7,675 4.4
Hebron 1,925 1.1
Buckeye Lake, SD #1 7,555 4.3
Prescott Estates 550 0.3
Forest Hills Subd. #2 840 0.5
Jardin Manor Subd. 1,385 0.8
Johnstown 4,820 2.7
Licking Cty. Home 75 <0.1
Dillon St. Park #1* 10 <0,1
Dillon St. Park #2* 10 <0.1
Lake & Hills SD #9 320 0.2
d. Septic tanks** - 30 <0.1
e. Known industrial -
Miller Co. 75 <0.1
f. Direct precipitation*** - 95 <0.1
Total 176,420 100.0
2. QOutputs -
Lake outlet - Licking River 86,675

3. Net annual P accumulation - 89,745 kg.

* Estimated; see Working Paper No. 175.
** Estimate based on 103 lakeshore dwellings; see Working Paper No. 175.
*** See Working Paper No. 175.
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C. Annual Total Nitrogen Loading - Average Year:

1. Inputs -
kg N/ % of
Source yr total
a. Tributaries (non-point load) -
Licking River 1,424,020 56.7
Big Run 6,925 0.3
Stump Run 3,785 0.2
Rocky Fork 96,545 3.8
Bowling Green Run 6,835 0.3
Claylick Creek 28,640 1.1
Brushy Fork 11,155 0.4
b. Minor tributaries & immediate
drainage (non-point load) - 103,015 4.1
c. Known municipal STP's -
Newark 726,925 28.9
Pataskala 2,805 0.1
Granville 13,480 0.5
Utica 6,725 0.3
Heath 23,020 0.9
Hebron 5,780+ 0.2
Buckeye Lake SD #1 18,870+ 0.8
Prescott Estates 1}O+ <0.1
Forest Hills Subd. #2 2,080f 0.1
Jardin Manor Subd. 290+ <0.1
Johnstown 12’045+ 0.5
Licking Cty. Home 12,045 0.5
Dillon St. Park #1* 30 <0,1
Dillon St. Park #2* 30 <0.1
Lake & Hills SD #9 950 <0.1
d. Septic tanks** - 1,100 <0.1
e. Known industrial -
Miller Co.
f. Direct precipitation*** - 5,785 0.2
Total 2,512,990 100.0

+ Based on total Kjeldahl nitrogen.

* Estimated; see Working Paper No. 175.
** Fstimate based on 103 lakeshore dwellings; see Working Paper No. 175.
*** See Working Paper No. 175.
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kg N/
Source yr

2. Outputs -
Lake outlet - Licking River 1,963,950
3. Net annual N accumulation - 549,040 kg.

Mean Annual Non-point Nutrient Export by Subdrainage Area:

Tributary kg P/km?/yr kg N/km?/yr
Licking River 72 1,024
Big Run 10 474
Stump Run 7 425
Rocky Fork 7 498
Bowling Green Run 15 534
Claylick Creek 14 576

Brushy Fork 6 273
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Yearly Loading Rates:

In the following table, the existing phosphorus loadings
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 oligo-
trophic if morphometry permitted. A mesotrophic loading would be
considered one between "dangerous" and "permissible".

Note that Vollenweider's model may not be applica51e to
water bodies with short hydraulic retention times.

Total Phosphorus Total Nitrogen
Total Accumulated Total Accumulated

Ly

grams/m2/yr 32,91 16.74 468.8 102.4

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

"Dangerous” {(eutrophic loading) 2.10
"Permissible" (oligotrophic loading) 1.05




16
LITERATURE REVIEWED

Anonymous, 1971. Inventory of municipal waste facilities. EPA
Publ. OWP-1, vol. 5, Washington, DC.

Vollenweider, R. A., and P. J. Dillon, 1974. The application of
the phosphorus loading concept to eutrophication research. Natl,
Res. Council of Canada Publ. No. 13690, Canada Centre for Inland
Waters, Burlington, Ontario.

Youger, John, 1975. Personal communication (lake morphometry; point
sources and loads). OH Env. Prot. Agency, Columbus.



VI. APPENDICES

APPENDIX A

LAKE RANKINGS



LAKE DATA TO BE USED IN RANKINGS

LAXE MEDI AN MEDI AN 500~ ME AN 15~ MEUI AN
CODE  LAKE NAME TOTAL P INGRG N MEAN SEC CHLOKA MIN DO DISS ORTHO P
3901 BEACH CITy RESERVOIR 0.122 14990 489,000 10.867 11.000 0.015
3902 BUCKEYE LAKE 0.179 0,380 490,000 186,567 3600 0.020
3905 CHARLES MILL RESERVOIR 0.127 0.465% 482,555 67,144 15.000 0.011
3306 DEER CREEK RESEKVOIR 0.098 24980 4704125 9.887 13.300 G.036
3907 OELAWARE RESERVOIR 0.086 2e340 484111t 10.856 14.500 0024
3908 DILLION RESERVUIN 0.163 1.590 481.250 27.400 14.300 0.037
3912 GRANT LAKE 0.113 0.570 4864333 40,533 12.200 0.019
3914 HOOVER RESERVLIR 0.040 Leb80 462.750 13.017 14,800 0.008
3915 INDIAN LAKE Gs120 0.380 «B8S.222 76.85% l4.200 G.012
3917 LORAMIE LAKE 0.185 1.380 494,000 104.100 He200 0.019
3921 MOSQUITO CREER RESERVUIR 0,052 0.150 465,333 36.267 11.600 0.006
3924 PLEASANT niILL LAKE 0.036 0,455 456.833 22.850 le.700 0.010
3927 LAKE SAINT MARYS> Q0.148 0.200 48u4.167 719,159 8.200 DeOla
3328 ATWUOD RESERVUIR 0.031 0,205 462.000 lb.442 14.700 0.005
3929 BERLIN RESERVOIw 0,042 0.900 465,435 15.49¢6 13.600 0.006
3530 HOLIDAY LAKE 0.125 0,575 465,333 55.350 15.000 0.034
3931 O*SHAUGNESSY RESERVOIR 0,203 3.079 4794333 5.522 14.900 0.159
3932 ROCKY FORK LAKE 0.067 0,790 473.000 3g.022 15.000 0.010
3933 SHAWNEE LAKE 0.069 2,380 474,333 39.567 15.000 0.009

31934 TAPPAN LAKE 0.040 0.280 4660111 3r.711 15.000 0.007



PERCENT OF LAxES WITH HIGHER VALUES (NUMBER OF LAKES wITH HIGHEN VALUES)

LAKE MEDI AN MEDIAN 500~ ME AN 15- MEO AN INUEX
CODE LAKE NAME TOTAL P INOROG N MEAN SEC CrLORA MIN 0O Q1S5 URTHU P Nu

3901 BEACH CITr RESEHVOIR 3IT( N gl @) 1 2} 86 { 16) 82 ( 15) a2 « 8 et
3902 OBUCKEYE LAKE 1t 2 76 ( l4) S L 1N e ¢ O 89 (17 26 ( S) 207
3905 CHARLES MILL RESERVOIR 26 L 5 63 ( 127 T eomn 21 (&) 11 ¢ 58 (10 216
3306 DEER CREEK RESERVOIR 53 ( 10) St 1) 63 ( 1) 95 ( 18) 63 ( 12) 11 ¢ 2} 290
3907 DELAWARE RESERVUIK 58 (1) 16 {  3) 2 { &) as « 11N 47T 9 21 ( 4) 263
3508 DILLION RESERVOIW 16 (  3) 32t 6) 42 { &) 58 ¢ 11} 53 ¢ 10} 5 1} 206
3912 GRANT LAKE &7 %) 58 (11} 16 ¢ 3} 32 0 6} T4 ( l14) 34 ( 8) 2ol
I914e  HOOVER RESERVUIK ar t 18) 26 ( 5) 89 (LT 79 (15} 32 (6 79 (1%} 32
3915 INDIAN LAKE 42 8] 16 14 21 (&) 16 ¢ 3 58 (11} 53 ( 10) 266
3917 LOR&H!E LaKE 5t I rt 1 0« 0 S 1 97 ( 18) 3 (6] 178
3921 MOSQUITO CREEK RESERVOIR Te (14 100 ¢ 199 82 { 19} 53 ¢ 10) 82 ( 1%) 92 ¢ 1IN 4813
3924 PLEASANT fILL LARE 95 [ 18 68 ( 13 100 ¢ 19} 63 ( 12) e N 66 ( 12} 431
3927 LAKE SAINT MARYS 21 ¢ 4) 95 (18 26 { 5} 11 { 2) 97 ( 18} 47 ( 9 297
3924 ATWU0D RESERVOIR 100 ¢ 19 849 (17 95 { 18} 68 ( 13 39 ¢ T 100 ( 19) 491
3929 HEHLIN RESERVUIK 79 ( 15) 42 (8 T4 { s} 74 | 14} 68 ( 1M g2 (1M 429
3930 HOLIDAY taArE 32 (o) 53 { 19} g2 { 19) 26 ¢ 5} [ S} ] Is ¢ 3 220
3v3l O'SHAUGNESSY KESERVOIR o« o) g« o) 47 (1 9) 100 ( 19} 26 {5 o« 0 173
3932 RUCKY FORK LARE 68 ( 13) 4T {9 54 ¢ 1) 42 (  8) 11 ¢ O 66 ( 12} aye
3933 SHAWNEE LAKE 63 ( 12} i1 ¢ 2 53 (10 37 ¢ N 11 ¢ 0} Te ( 14} 249

Ju3s  TAPPAN LAAE . BT { 16) g4 (16} 68 ( 13 41 . 9) 11 ¢ o B4 ( lob) sl



LAKES RANKED BY INDEX nNOS,

RANK

10
1]
12
13
14
15
16
17
is
19

20

LAKE COOE LAKE NAME

3924
33zl
3924
3929
3914
3934
3927
3932
3906
3901
3915
3T
3912
3333
3930
3305
3902
3908
Iz

3331

ATwOUD RESERVOIR
MOSWUITO CREER RESERVO]R
PLEASANT HILL LAKE
SERLIN RESERVOIR
HOOVER RESERVOIR
TAPPAN LAKE

LAKE SAINT MARYS

ROCKY FORK LAKE

DEER CREEK RESERVOIR
BEACH CITY RESERVOIR
INDIAN LAKE

DELAWARE RESERVUIR
GRANT LAKE

SHAWNEE LAKE

HOLIDAY LAKE

CHARLES MILL RESERVOIR
BUCKEYE LAKE

DILLEION RESERVOIR
LORAMIE LAKE

O4SHAUGNESSY RESERVOIR

INDEX NO

491
443
“31
429
392
sl
297
292
299
277

249
220
216
eov
206
178

173



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 = 1bs/square mile



APPENDIX C

TRIBUTARY FLOW DATA



LAKE COUE 39G8

TUTAL DRAINAGE AREA OF LAKE (50 KM}

TRIBUTARY

390841
3%08A2
390401
39u8Cy
390801
3908E1L
36908F
3949861
isunzs

iv21.8
1390.8
juab
g9
193.7
12.8
“907
40,9
2lued

SUg=DRAINAGE
AREA(SU KM}

TRIBUTARY FLOW INFOHRMATIUN FUR QniQ

wILLUN RESERVOIR

19218

JAN FEB MAR APw
32.85 38.23 48499 38.79
23.64 27,67 36.25 28.32
Go20 D34 0.37 .31
0415 0a19 G.23 0.19
3.34 3.82 44549 J. 74
Uedd 0427 Uedd Ou27
Jettb 1.02 le25 0.99
Gabo U.85 leué GeB2
3.02 belY 44938 Geli2

TOTAL DRAINAGE AREA UF LAKE
SUM UF SUB~-DRAINAGE AREAS

"

MEAN MONTHLY FLUWS AND UAILY FLOWS(CMS)

TRIBUTARY

ELHETY]

39vHAL

MONTH

——

CENTIVLLUN=NN—~O LD WU

——
—

—
oo

Yhar

73
73
73
T3
13
73
73
73
T4
T
Ta
T4
73
73
73
73
73
73
73
T3
T4
T
Tu
T4

MEAN FLOW DAY rLuw
21.15 9 26,96
34,36 3 11450
23,45 ] Jul2

A, 86 12 4436
3.51 & 4437
B.33 la 3.96
27T.01 11 8.18
Tie51 9 122405
54437 i3 18.07
35,96 9 Tl.30
31.15 9 24.21
ol.71 20 36,837
14,78 5 20.08
30.30 3 4,20
20.ub ) 64135
CIY2) 12 4433
2494 16 2.63
6,68 14 3.11
41a34 11 b T4
34,55 9 27.52
4l.03 13 12.32
25,32 S 27.0l
28,54 9 l.01
37.34 2u 11.86

MAaY

22.29
16425
O0s17
0.1l
2.18
0.1%
V57
Uettts
2438

1921.8
1921.+9

Day

23
23

23
23

NORMALIZED FLOWSICMS)

JUN JUL AUG SEP
16,08 10.76 5495 3.79
1246 Be55 4436 2eb6

J.C9 .06 Ve04 G.u3
Vet UuGu 0.02 G.02
1.33 0«82 0.59 De42
U.08 0405 U.03 G2
0,34 0.20 014 0.10
0,27 017 Ua.12 0.08
lededs J.88 0.62 0edS
SUMMARY
TOTAL FLOW IN
TOTAL FLOw OQUT
FLUW DAY FLOW
524495
39.u8
39.64
20.87

u H

1/27/75

ocT

4e19
d. 14
.02
G.01
0.60
0,02
0.09
0.07
0.“2

269,33
249.41

NOV

9.12
6404
0.06
0.04
0.96
0,06
0.23
0.19
1.08

DEC

18,38
13.17
O.14
0.08
1.93
O0.12
0.48
0,40
207

MEAN

20.68
15.18
O.l0
0.09
2.00
0.14
0.52
0.43
2417



LaKtE CODE 39¢8

MEAN MUNTHLY FLUOWS ANU UAILY FLUWS (CMS)

TRIBUTAKY

d9uhal

JwusCl

J9guul

ErTVETY

MUNTH

——
—T S LD O

—
CEXTNTFUFWV—V—C T~ E WM

bt ot
—

—
ClwN e = CO~N Py

TRIBUTARY FLOW INFORMATION FUOk Odlu L/ 2trs7s

DILLUN RESERVOIR

TeAr

13
T3
73
T3
13
73
13
73
T4
Ta
Ta
T4
]
73
13
73
EE]
73
73
T3
Ta
Ta
Ta
Tu
13
73
73
LE]
T3
73
73
13
14
Ta
T4
Ta
T3
73
T3
T3
13
T3
T3
13
T4
T4
T4
Ta

MEAN FLOW

0.17
0.24
V.10
D.06
0. 02
4.03
Ga27
.25
0.37
Je2%
034
0.57
0.10
Dels
Ja06
0.03
Ga01l
d.u2
ba16
0.15%
Oa22
Jeld
Va2l
0,34
2. 15
Jee3
139
0.5
.31
U.57
4.2%
Je34
S.10
2241
Gaelb
fa BA
GelS
U2l
a8
Va5
Deu2
Uali3
Wa25
Le22
dJadb
Ge20
Vel
.51

Fruw

0021
dal?
Gau?
G.04
0,00
0.05
Vel
[V
ue2l
D.ul
U.26
0s13
0.13
[AT-]
[T
V.03
0.01
Ua03
bev
U.l5
Vel3d
Uel%
Jelb
0.08
2.78
1abte
v.96
Ua349
U.28
0.65
L.70
da26
2.75
D27
JetsD
1.79
dell
d.11
Je07
delo
Ua0d
Yl
Gaum
V.22
Jald
U3
V.23
Uall

oAy

23
23

23
23

23
23

23
23

FLuw DAY ’ FLuW

Vaied
Uada

0.31
u.20

657
“e39

Vet
V.28



LAKE COBE 3908

MEAN MUNTHLY FLURS AND DAILY FLOWS(CMS)

TRIBUTARY

I9u8F L

390861

JgusLl

MONTH

b s

VENNTNHF W= IO D@D N

L
Y

s -
C LT NGFU P W=

[
—

[
£ W N =N

TRIBUTARY FLOW INFORMATION FOR 0410

OILLON RESERVOIR

TEAK

73
73
73
73
73
73
73
73
T4
T4
14
T4
73
13
13
73
i3
73
73
73
Ta
T4
Ta
T4
13
73
73
73
73
73
73
73
T4
T
Th
T4

MEAN FLOW

V57
GaBB
Gedn
J.20
La07
0.12
l.02
.42
1.30
0.74
1.13
1.81
Oet8
laeb8
028
Ga17
0.06
0.10
U.82
UehB
1.05
Date?2
0.53
1.50
2435
3.71
1e47
Qesy
.34
0a57
‘+.62
3-'30
5.52
3.U6
4450
7.“’2

DAY

& U

FLOW

U.71
U.a2
Va2b
0,14
GeG3
Uel7
0.2¢
Ve85
Ua71
L.36
J.88
0042
U.39
Uedu
0.20
Uell
U0l
Dela
Uelb
U.68
Y
1.10
Ve T4
V37

oAy

23
23

23

FLOW DaY

1727775

FLOW



APPENDIX D

PHYSICAL and CHEMICAL DATA



STUORET RETHWIEVAL UATE 7n/ulrs2v

DATE
FROM
o

[RYA YL}

T3/uT/30

T3/10708

JATE
From
TV

74/0as26

T3/ vil/30

T3/1ur04

TIME pEPTH
QF
DAY FEET

13 35 goduv
13 35 0005
13 35 0uls
13 35 o025
13 2% J000
13 25 00us
i3 25 w0l
13 25 yuls
13 25 0vdv
i3 40 Gouod
13 40 0005
13 40 0015
13 4y vus

TIME vEPTH
OF
DAY FEET

13 35 vl
i3 35 0065
13 1% guls
13 35 oues
13 25 @00y
13 25 uols
13 25 duev
£3 40 uwoul
13 4y Guusd
i3 «0 0dls
13 40 Qu#S

uvly
wATER

TEMP

CENT

| - TV
16.4
5.7
l4.6
29.4
€54
24ad
24.6
23,9
2la.2
2la1
2043
20+ 1

LokGD
PHUS-TOT

MG/ ¥

vel?22
val22
vello
G204
Jelido
Jelb3
U232
L7
0,102
Ualad
el

IR ITT]
no

MG/L

£ &~ 2L
. & * 8
(o a0 Al V]

< W
.
-

— Nl
. 8 @
ca&

32217
CHLRPAYL
A
uG/L

2049

2Ued

14,7

Guu77?
TRANSP
SECChI
INCHES

20

24

b

Uguvs
CNDUCTVY
FIELD
MICRUMHO

38u
390
490
390
340
KR
34u
a3s
314
510
510
500
444

RETT145
39 59 38.u 082 05 V2.0
UILLIUN RESERVOIR

39119 urlo
11EPALES
3
OOwuy 040
FH T ALK
CACO3
= 17) Mo/l
Hels 136
He U 138
8.10 121
790 121
B.10 102
750 103
Y 99
T30 140
T.50 146
Tetsd 145
Te2) 135

2111202
0030 FEET DEPTH
00610 00625 00630
NH 3=N TOT KJEL NO2MNO3
TOTAL N N=-TOTAL
MG/L MG/L ML/ L
GalGU 1.200 1.300
0.100 1.000 1.200
Q.100 1-000 1.300
0390 1.500 1.200
v.090 1.600 1.080
0.330 1.500 l.180
04450 1.500 1.260
04510 2.200 0.930
U.630 2.300 0.890
0.770 24900 l1.09¢
Ve540 3.100 le.290

00671
PROS-DIS
ORTHO
MG/L P

0.008
0.004
0.006,
0.020
0.031

0,051
0.038
0.021
0.024
0.037
0.041



STURET RETRIEVAL UATe T2/01/27
I9p802
40 0} ud.0 udd U7 24.0
DILLON RESERVOIR
33119 OH10

11CPalES ©2111202
3 0013 FEET DEPTH
260149 vi3vo Jguii7 QU994 0040 00419 ¢o0oll 00625 00630 00671
Oarle TIME DEFTH walkk Lo TRANSP CnDUCT VY PH T ALK NH3-N TOT KJEL NO2&NO3 PHOS-DIS
FROM OF TEMP SeCCHI FIELV CACO3 TOTAL N N=TOTAL URTHO
To DAY FEET CENT MGAL INCHES MiCROMHO SU MG/L MG/L MG/L MG/L MG/L P
73704726 14 00 00UO - la.l 16 390 Baul 128 0240 1.100 1.600 0.034
I+ 06 GUO3 14.90 10.9 400 8.0y 124 Us240 1.100 1.500 0.038
L4 00 UO10 laa.u R.4d 395 Bellu 128 U240 1100 1.500 0.031}.
73707730 te 00 0000 254 gad 12 K}-1- B30 119 0.100 14400 1.350 0,050
4 00 V0B Pi4el beh a4/0 T80 134 U«260 1.800 1.200 0.076
T37/1u/08 la 05 0O0UD Z2l.4 H,6 24 505 8450 143 0.300 3.200 1120 0.031
0vnGs 32217
DATE, TIME DEPTH PHUS-TOT CHLRPHYL
FrROM UF A
TG vAY FEET ML/L P UG/L
1irgarses 14 Q0 Qu0U GelTT 12.7
l« 0vu w003 uel72
14 00 G010 Uel?6
T3/27/3u s 00 QUGY Valvs S4,.b
e 00 QI06 vel9d

Tt/ 14 05 u00Y Vedio Gued



STOreT RETRIEVAL DAIE 79/uls27

DATE
FROM
T

T3/var 2t

73/ 1u/0H

Oale
FrRuUM
TO

T73/04/2b

T371ur08

TIME DEPTH
OF
DAY  FeET

la 35 Qa0
l4 35 yola
i4 35 9007
la 20 vd0D

TIME DebPTH
oF
uaY FEET

14 35 0000
14 35 G004
14 35 iU/
4 2y gUJu

youvlo
walen

TeHp

CENT

149
13.4
13.1
19.8

LT A
PHOS5-TOT

MGAL P
vel3s
uel3s
veldz
Ge3gv

A03ui
0]y}

MG/L

U O
P
& MY

32217
CrHLRPHYL
A
uG/L

lu.8

202

wobi?
TrANSP
SECCH]
INCHE S

i6

iz

Guuds
CNDUCTVY
FIELD
MICrRUMAO

430
430
@34y
452

390803
40 02 24.0 082 08 23.0
UILLUN RESERVOIR
J941 1 OHIO

11EPALES 2131202
3 0009 FEET DEPTH
00400 00410 Vo6l 00625 00630
PH T ALK NH3=N TOT KJEL NO2&NO3
CACU3 TOTAL N N-TOTAL
S5y MG/L MG/L MG/L MG/L
8400 142 V.290 1.000 1.600
H.00 143 0.230 1.000 1.600
Ba.00 la2 0e280 0.300 1.600
7.70 la2 0.770 2+900 1.5%90

00671
PHGS-DIS
ORTHO
MG/L P

0.061
0.058
0.056
0.093



APPENDIX E

TRIBUTARY and WASTEWATER
TREATMENT PLANT DATA



STOREY RETRIEVAL DATE 75/02/03
390841
39 59 ¢9.0 082 04 55.0
LICKING RIVER
33ual Teo ZANESVILLE w
O/DILLON RESERVOIR
AT DAM SPILLwWAY

11EPALES cilizua
4 0000 FEET OEPTH
0063u 00625 0061y 067l V0665
DATE TIME DEPTH NO24N03 TOT KJEL NA3=N PHOS=DIS PHOS-TOT
FROM OF N=TOTAL N TOTAL OkTHO
TO DAY FEET MG/L MG/L MG/L MG/L P MG/L P
73/05/05 13 35 1.420 1a150 G.210 0050 0,100
73/06/03 V9 40 0960 1.800 0.415 L.057 Geliv
73/0/1708 v9 0S5 1.800 2e940 0.a70 0.036 VellS
13708712 10 01 Ue540 le470 0.570 0.039 V.170
73709716 09 40 057 2.800 1.200 0030 V130
73710714 08 S50 1.260 2.200 0.480 0.034 Bel30
7711711 10 10 24240 1500 Ve384 - 0.052 Uel35
73712709 09 a5 1510 0.700 0.100 Ue Qa0 Velldi
T4/9t/13 09 10 1.680 1.500 0.600 Uell2 O.18v
Ta/wersr09 909 00 1.400 1.000 0.330° . 0.070 Gel55
T4/02/23 10 05 1.700 l1.300 0340 Q.040 0.15)
Ta/93709 10 30 1,440 l.100 G240 0a049 C.l60
T4/y3/723 12 10 1.510 1+200 Ve 340 G+060 D.120

Ta/04/20 09 30 14340 1300 0e195 0030 0045



STORET RETRIEVAL ODATE 75/02/03
Jy0nAz
40 03 30.0 0B2 20 17.0
LICKING nIVER
39 745 HANOVER
I/7DILLON RESERVUIR
ANY BRUG STWN MARNE AND NEwWAKK

11£PALES 2lil2us
4 0000 FEET DEPTH
00634 00625 00610 00671 00665
DATE TIME DEPTH NO2&NOJ TOT KJEL NHJ3=-N PHOS=-DIS PAQS-TUT
FROM oF N=-TuTaL N TOTAL URTHO
Tu UAY FEET MG/L MG/L MG/L MG/L P MG/sL P
73705705 16 15 1.100 J.000 Q%410 0.021 Velod
73706703 10 30 l.720 34500 1.000 Geld? 0.220
73707708 19 S5 2,020 3.300 1.260 0.19u Ve300
73708712 12 15 G840 3.800 2.200 0620 0750
73709716 11 35 1.060 9.900 6.700 0336 Oe«58u
73/14/711 12 30 v.920 2¢900 lelau U352 Ca49Y
13712709 12 15 Y 1.200 0.356 tell8 U2y
Ta/01713 11 40 1.600 2.350 1.160 Vells 0el9d
T4/02/709 12 30 1.990 1.100 0e440 U075 Uel20
T4/92/723 13 55 2000 1300 0.220 0.035 U150
Ta/v3/709 14 00 1.200 1.800 J.490 0.035 Uelds
Tazuirezid 12 04 | 1.700 0.710 0.730 V+8930

T4/04/720 13 S0 040 2e00U 1.000 G«107 0el3u



STORET RETRIEVAL DATE 75/02/03

3908061
40 05 33.0 082 03 44.0
Hlo RUN .
39 7.5 DRESDEN

T/DILLON RESERVOIR
RT 77 BROG 3 M SW OF urRESDEN

L1EPALES 2111204
4 U000 FEET ODEPTH
00630 00625 09610 0uo71 00665
DATE TIME DEPTH NUZ&NO] TOT KJEL NH3=-N PHOS=DIS PHOS=-TOT
FROM OF N=-TOTAL N TOTAL ORTHO
TV UVAY FEET MG/L MG/L MG/L MG/L P MG/L P
73/705/70% 14 28 Ve.330 0e910 Veu50 0.005K 0,012
73706703 10 29 0.260 l1.60U0 U.130 O.ul2 0e02v
73707708 09 45 0.270 2.600 U105 O.016 0.030
T3/04/712 10 30 Uelau 1.400 Ye048 Da024 0.030
73709716 10 10 v.056 1.260 0.357 Vel it V.080
73710714 09 25 0.029 1.100 d.063 0.010 0.030
73711711 10 40 0.208 0.150 0036 Ve20 0.035
75412709 10 15 2.570 Oe 100K Q.03 0.008 G«015
T4/02/09 09 40 0.980 0.100 0.0490 0.010 Ualllb
Ta/d2/23 10 40 Y820 0,200 0.030 0.010 ¢.025
T4/903/09 10 45 0.420 0.200 0.025 0.005 G.035
T4/03/23 11 10 0.660 0.200 0025 0005 Gellu
Ta/04/2¢ 11 00 0.300 2.100 0.025 0005

K VALUE KNOWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/02/43

39dsll
40 U3 8.0 082 07 06.0
STUMP RUN

3y 7«5 DRESOEN

TZ0ILLON RESERVOIR
UNIMPROVED RD BRDG 3 MI S OF FrRAZEYBUKRG

11EPALES 2111204
& 0000 FEET DEPTH
Vo630 00625 ublid 00671 006635
DATE TIME DEPTH NUZ&NOJ3 TOT KJEL NH3=N PHOS-DIS PHUS=-TIT
Frum OF n=TOTAL N TOTAL URTHO
TO UAY FeeT MG/L MG/L MG/L MG/L P MG/L P

13/05/70% 15 00 0357 1,950 Ve 069 0.005K UsU1y
73/00/03 10 30 0.115 1.320 0.130 0.008 0.020
73207708 v9 K7 Va092 3.100 0.147 0010 Ve 30
73708712 10 40 G.070 0460 0.105 0.011 0.030
13709716 10 30 0.022 0.920 0.110 U.006 Uad35
T371371a 09 40 G.025 1.500 Ve0T2 0.012 0.950
T3/)i711 11 05 Ge.laub O« 100K 0.048 0.012 0.030
73712709 10 45 U.56U 0.400 0036 Ue0O5SK 0.010
Tasfuirsls 09 45 U+680 0.100K U040 V012 Vell2
Tau/zi2/09 10 30 U850 D100 J.035 000% 0005
Tasue/eld 11 20 0. 800 ¢.20V 0.020 0.005 VaelZo
Tasy3/709 11 1S 0.320 04200 0.020 0.005K Uelbuy
Ta/03723 11 26 Q.528 2+000 0.070 Ue010 UsGLl0
Tas/Vas20 10 15 Ga260 0.200 0.04y 0.005 Ve 10

K VALUE KNUWN TO BE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/02/u3 C

390801
40 05 25.0 082 16 20.0
KOCKY FORK

39 7.5 HANOVER

TZUILLUN RESERVOIR
ZNDRY KD BROG «75 MI N OF HANOVER

F1EPALES 2111204
4 0000 FEET DEPTH
L0630 ug62s5 00610 00671 Ugebs
DATE TIME DEPTH NU2aNO3 TOT KJEL NH3=N PHOS=DIS PHOS-TUT
FROM oF N=TUTAL N TOTAL ORTHQ
io LAY FEET MG/L MG/L MG/L MG/L P MG/L P

73705705 15 40 l.000 1.540 0.086 0.005K 0.010
73706703 11 40 V.560 2.730 0.090 0.008 UeliZ2s
13/vul708 10 25 V620 1.260 0.039 V008 Oallu
7137098712 11 20 De4l0 0.500 0.050 G011l 0.v20
13709716 11 00 Ced5U 0.230 0.026 0.007 U.025
73710714 10 190 Ge357 1.100 0.040 0.022 0.022
73/11711 11 45 v.670 0.100K J.012 0.012 U.015
73712709 11 30 14430 0.100K 0.020 0.0086 Jelll7?
Ta/01/13 10 15 l.260 0,200 0.016 0.012 0.015
Ta/92/09 11 00 la430 0.100 0.015 04005 Ve 10
Tas0ers23 12 00 L4440 0.300 04015 0.010 0.045
Ta/v3/709 12 15 1.000 O.20U 0.015 U+ 005K Uetay
Ta/03/23 13 30 1.100 0.100 0.020 U005
Ta/ubu/20 12 2¢ 0.82v 0.100 0.025 0.005K Ue01¢

K VaLUE KNOWN TO BE
LESS THAN INDICATED



STuReT REIMRIEVAL DAl I5702/uv3
Jounel
U 06 2040 VB2 lb 50.0
dOWL NG OREEN RUMN
39 feb HANOVER
T/ LLLUN KESERVOIK
UNMTIMPROVEL RU dRUG w EDGE UF MARNE

llgPaLes 2111204
< 0000 FEET DEPTH
GO39 bpe2s Goelo 00oll Dubbs
uvale TIME DEPTm (uZaNQ 3 TUul «KJelL NH3=-N FrdsS=01S  PHUS=(UT
FROM UF nN=TOTAL M TOT AL URTHO
Ty UAY  Freef M/, MG /L /L MG/L P MG/ P
73/05705% 16 05 : Ul 04U 0aRau Calds JaD1l UeOsu
73/66703 11 45 Ueb3y 1«390 Ue0uB Ue0t13 VeIV
T3/u?/708 lu o7 Vel lV 1. 89y Jed TH GerL7 Jeusy
Tssud/i2 i 006 VaSlu lel00U Uedo? Ja2H VeI
T3/0%/1n 11 4% Ueudy 1.250 Jeu 3 HERTEY.) UellZh
T/ 1/ la 10 2 Vew 3 1.9Gu Velsy D.02% JelU60
T3/it711 12 15 U700 Ve 50U Veldd Qevla Lel26
T3/12705 1) 3u L.2u0 0.200 Cel2u UadUB Jevli
fasuiszls tu S50 260 Ua20V UelZh Uevlo Uel2d
Ta/ue/09 11 3 L« 204 JellU Deb2V Je01l0 VaUls
Tafuéres 13 15 lelGo De300 dellu vedlo VeU4s
Ta/wiZuw 13 00 Ve b9y VeV GeClu GeUb J. 055
Tazuldsreld 11 20 vellu UQJUD JeUlS Jeull ve035

Tul/Qaers2e 13 00 Jabai) Gedud UeGly Ge00D Gaul/



STOREY RETRIEVAL UATE 75/02/03
J308F ]
40 03 05.0 082 1o 05.0
LLAYLICK CREEK
33 7.5 HANOVER
T/DILLON RESERVOIR
ZNDRY RU BRDG 1 MI Sw OF CLAYLICK

11EPALES 2111204
4 0000 FEET DEPTH
03634 00625 Vo610 03671 005665
DATE TIME DEPTH NO2ENG3 TOT KJEL NHI=N PHOS-DIS PHUS=TUT
FRUM OF N=TOTAL N TOTAL URTHO
TO UVAY FEET MOG/L MG/L MG/L MG/L P MG/L ¢
T3/05/05 16 30 U.B860 1.300 Ge 037 0.006 Qevld
73706703 12 55 . 0.660 0.720 U002 0.009 Ve030
73707708 11 10 1.200 2e310 D072 Oevls Ue055
73708712 12 20 Je 860 la800 Ge0H3 G009 U.020
735/u9/1e 13 10 0. 750 0.920 D.U58 De012 04094
73710714 11 00 Uesl0 feb37 V037 D.022 U030
3711711 12 50 U.890 0.100K J«020 0.020 U.02%
T3712/49 14 QU 1.520 1.100 0096 0«040 00135
Ta/di/Z713 12 20 1.200 6.200 0.008 0.005 0.020
Ta/02/09 13 20 1.30u 0.200 0.020 0.005 Ve015
Ta/03709 14 30 U.720 0200 beO1lv de 005K Uelus
T4/v3/723 12 00 U.780 0.500 GeU1l5 U005 U025
Ta/Q4rs20 14 30 0.750 0150 Je020 G.005 Dellb

K VALUE KNOWN TO HE
LESS THAN INDICATED



STORET RETRIEVAL DATE 75/02/03

DATE
FROM
10

73705705
73706/03
T3/07708
13708712
73/u9/1b
T3/iu/ 14
IETARYAN!
73712709
Tu/ve/ 09
Tasrue/2)
T4/703/09
Ta/Q3723
Ta4/04/20

006390

TIME DEPTH NO2&NO3

OF
DAY

16
13

n=TOTAL

FEET MG/L

V.260
0.140
0.168
U093
V.046
Ve.012
0alB4
U450
Veb1l6
[(PATY)
i«252
00338
0900

00625
TOT KJUEL

N

MG/L

0.800
1.200
1.590
0.150
.88V
0..550
0.200
0.300
0« 100K
0,200
VelOOK
0,200
0.100

K VALUE KNOWN TO B8E
LESS THAN INDICATED

00610
NH3=N
TOTAL

MG/L

0.037
(.058
D084
Uel} 34
U.058
3.022
Geu2s
0.028
Oev2uy
0.015
0.015
0.015
G.022

00671
PHOS=LIS
ORTHO
MG/L P

0.005K
0.008
0.008
Je.0006
£0.005K
04012
L.U0B
Ve0VE
Ve 005K
Ve OU5SK
Q.005K
0«005K
0.005K

390861
40 U2 1640 UB2 15 (2.0
BRUSHY FURK
39 7.5 HANOVER
T/DILLON RESERVOIR
COVERED BRDL 2.5 MI St UF CLAYLICK
11EPALES 211120«
4 0000 FEET DEPTH

00665
PHOS=TOT

MG/L P

0u01lu
0,020
0.020
0.015
0.030
QG153
0.025
Ve0l5
0a0US
0.025
Bel4a0
Oevio
0evlvy



STORET METRIEVAL UATE 75/02/10

DATE
FrRUM
1o

T3/99/70%
CRP{T)~
13709705
T3/16/70u1
CPiTy=-
13710702
73/11705
CriTi=~
73/1l7vb
73/12/04
Cr(T)=-
73712705
Tasulrsol
Co(T)=
Tafulsoz
Tufu2/en
CRLT)-
Taryssig
Tasvarsil
cPiTr-
Ta/Qu/0s
Ta/05207
criTy-
Tarus/08
Tasubrus
CPIT)-
Ta/on/u7
Taruirsie
cPir}-
Ta/uir/703
Talubs/0i
CPIT)~
Tu/ya/s/(2
T4/09/04
CPiT) -
Ta/99/05

03630

TIME DEPFTH NO2&NO3

UF
UAY

']}

u3
e

-3
']

us
U3

ub
o8

ué
24

22
us

96
ub

ué
ua

ve
ud

Vo
@8

ub
FL-]

06

0o

00
00

o0
00

00
09

ouv
[114]

00
14}

ou
[s14]

ou
[+

00
a0

20
ae

00
il

20
00

00

nN=FUTAL
MG/AL

UgsUda

G.080

Ue330

Golwd

Ue280

Ua28y

G924

Uelbu

e300

Ge2du

Gal20

t0ols

TOT KJEL

N
MG/L

53«04

174.G0u

4,800

41,000

4b.4500

#6000

43,000

47,000

50,000

53.000

88,000

62,000

206140
NH3=N
ToTAL

MG/L

204400

27.000

1.200

la.030

2ue000

144000

214000

23,900

22,900

2. 000

494500

41.000

0§671-
PHOS=0I5
OrTHO
MG/L P

0.378

1.680

Jebul

1+050

3.800

4e6G0

0.720

2.700

J.000

veb63U

U.250

Ve510

3908aAa AS3908AA
40 03 25.0 082 21 4240
NEWARK
39 7+5 HANQVER

T/2ILLON RESERVOIR
LICKING RIVER

LIEPALES
4
HT]-1-3-) Suusl
PHOS=TOT FLUW
RATE
MG/L P INST MGD
8.900
44500 F.500
4a000 44060
24200 9. 900
S.auiy T+500
6.00u J.200
ca000 Y. 260
3.500 8.640
1le950 Y.T20
1.550 B.230
0730 6.750
1250 9.080

2141204
0000 FEET

50053
CONDUILT
FLOW=MGD
MONTHLY

9.000

9.000

84500

8. T00

8,950

Y150

8.900

8.880

9,190

Be 740

d.230

8.570

PO43000®

DEPTH



STORET RETRILVAL vATE 73/02/03

00630 00625
DATE TIME DEPTH NUZ2ANOI TuT KJEL
FRUM OF N=TUTAL N
TO DAY FEET MG/ MG/L

TTas/09/04 08 @0
Ta/L3/705 U6 QU

20610
NH3=N
TOTAL

“G/L

4).000

0671
PHOS-DI1S
ORTHO
MG/L P

eSS0

3YUBAA AS 3YUBAA
40 03 25.0 42 21 42.0
NEWARK

33gal 7«9 HANOVER
T/DILLON HESERVOIR
LICKING RIVEK

11EPALES 2141204
4 0v00 FEET
0uo66S s0usl 50054
PAOS=TOT FLOW CUNDUIT
RATE FLOW=MGD

MG/L ° INST MOD  MONTHLY

legou 9,030 HebfU

P043000%

DEPTH



STORET RETRIEVAL DATE 79/02/03

DATE
FROM
70

73710709
13711714
73712718
T4/ulrsl)
Ta/0271n
Ta/03713
TasQursel
Ta/uS/ 1Y
Ta/G6/20
Ta/07/717
Tasouser?
Ta/sud/lé
Ta/Zldr b

L X

TIME DEPTH nOZ2aiNU3

OF
DAY

i0
L«
i2
i0
13
la
12
i4s
OH
08
i2
03
u9

15
30
35
05
50
45
55
15

25
25
15
uo

N=TOTAL
MG/L

0.420
Je 8060
L4444y
| Y4-1";
1.12v
Ue04l
Je7060
U+B8Hu
lelal
¥ e 480
Va0uD
0.020
(e0al

K VALUE KNOWN

vo6e2s% ublu
TOT nJEL NH3=N
N TOTAL
MG/L MG/L
2+600 Oe01%
44900 de.110
Y4300 Uelll
Tets(0 Gel5U
8.200 Ca200
6.200 0e050K
8,300 Jell(
12.000 0.880
5.300 JeUB5
14400 J.057
44300 0.050K
5.500 Ua063
10.00¢ Ue0SGK
T0 BE

LESS THAN INOICATED

000671
PHOS~C1$
URTHO
MG/L P

3.200
31.500
4.000
4o 700
4600

S.900
44000
44550
3.700

2+500
242060

3Y0BAA AP3908AA
39 59 56,0 082 40U 23.V
PATASKALA

39 7.5 PATASKALA

T/ZUILLGN RESERVOIR
50UTH FOrK / LICKING RIVER

L11ERPALES
N
Vo665 50u51
PHOS=TOT FLuw
RATE
MG/L P INST MuU
EPEIY 0.192
44300 0.220
S.000 Ve254
5¢400 0.194
S.800 Ve342
T.000 0320
T+2060 2.304
7+600 0a2a9
5460 0.226
J. 800 bel9l
3100 UeZ18
355y Je220
3400 vel?3

21412v4
G000 FEET

50053
CONRUIT
FLOW=-MGUL
MONTHLY

Ue22l
0252
0.320
0.200
Ue 350
Bed52
et 36
0.250
vez28
0.221
V.210
VK]
ve.l98

F0O02000

DEPTH



