WATER DEPTH - BATHYMETRY (1 FOOT INTERVAL)

* Water depth of Indian
Lake - to the lake
bottom/top of the

mud.
* Darker = deeper
. } ‘ _ : : Legend
* Lighter = shallower , | | Water Depth (feet

* Indian Lak Nf
rarr.ak
‘ SSSSS %:rke This is a draft map showing the depth of the water to lake bottom
(bathymetry) as surveyed by the Division of Geosurvey. 202 3
Coordinate System: WGS 1984 UTM Zone 17N o —
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Water depth of Indian
Lake

Darker = deeper

shallower

Lighter

Legend

=3 ProjectBoundary
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LO Cati O n S Of ' ' . - ' Water Depth (feet)

<3

3-4

identified A “ *,f.: —
trees/stumps on lake

bottom e Indian Lake i

tarrfake
State Hark This is a draft map showing the depth of the water to lake bottom
(bathymetry) and locations of identified trees/stumps on the lake bottom as 2 02 3 0 02 04
surveyed by the Division of Geosurvey. e\
Coordinate System: WGS 1984 UTM Zone 17N r— S — e
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MUD THICKNESS MAP ('I FOOT INTERVAL)

* The average mud
thickness is 3.93 feet.

* The thickest mud is
found in the southeast
part of the study area

( ).
* The thinnest mud is in

the central part of the
study area (blue area).

* Map = Model of the
data

Indian Lake

This is a draft map showing the thickness of the organic rich mud residing at
the bottom of Indian Lake as surveyed by the Division of Geosurvey.

Coordin n: WGS 1984 UTM Zone 17N

Legend
3 Project Boundary
Thickne (f et)
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* The thickest mud is
found in the southeast
part of the study area

( ).

* The thinnest mud is in ‘ | k.
the central part of the oy g —

Z} Trees & Stumps

study area (blue area). A 3 RS THICH s (1)

-3
3-4

» Locations of identified [ - e

trees/stumps on lake A Ry P SO
bottom | o Indian Lake }’1

Lake
‘ State %ark This is a draft map showing the thickness of the organic rich mud and the
locations of identified trees/stumps residing at the bottom of the lake as 2 02 3 0 02 04
surveyed by the Division of Geosurvey. 1
Coordinate System: WGS 1984 UTM Zone 17N S — —— 0
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WATER DEPTH & MUD THICKNESS (1 FOOT INTERVAL)

* Water depth of Indian
Lake overlain by
contours of mud
thickness

* Darker = deeper
* Lighter = shallower

* One foot mud
thickness contours

Indian Lake

This is a

draft map showing the depth of the water to lake bottom

(bathymetry) overlain by the bottom mud thickness contours as surveyed by
the Division of Geosurvey.

Coordinate System: WGS 1984 U'TM Zone 17N

Legend

= ProjectBoundary

Mud Thickness (feet)
<3

Water Depth (feet)
<3
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WATER DEPTH, MUD THICKNESS & TREES

Water depth of Indian
Lake overlain by
contours of mud
thickness

* Darker = deeper
* Lighter = shallower

* One foot mud thickness
contours

* Locations of identified
trees/stumps on lake
bottom

Ty
A
0

Tndian Lake

This is a draft map showing the depth of the water to lake bottom

(bathymetry) overlain by the bottom mud thickness contours and locations of
trees/stumps on the lake bottom as surveyed by the Division of Geosurvey.

2023

Coordinate System: WGS 1984 UTM Zon

e 17N

Legend

= ProjectBoundary
ﬁ Trees & Stumps

Mud Thickness (feet)
- <3
— <4

<5

— <6

Water Depth (feet)
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MAPPING THE MUD THICKNESS AT INDIAN LAKE

The Ohio Geological Survey used side-scan sonar to image LT
and sub-bottom profiles to determine the thickness and
amount of mud deposited on the bottom of Indian Lake.

MINDY THOMAS & DANIEL BLAKE

Presentation for the ODNR Division of Parks & Watercraft
January 6, 2023
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OVERVIEW

Brief History of Indian Lake
Data Collection

Side-Scan Sonar Data
Sub-Bottom Profiler Data
Thickness Maps

Volumetric Calculations
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GEOLOGIC HISTORY OF INDIAN LAKE

* Old Indian Lake was originally a
kettle lake, which was created
during the last Ice Age.

* A massive block of ice that broke
off from the glacier remained in
place and melted forming the
original lake.

/A
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GEOLOGIC HISTORY OF INDIAN LAKE

* Old Indian Lake was originally a
kettle lake, which was created
during the last Ice Age.

* A massive block of ice that broke
off from the glacier remained in
place and melted forming the
original lake.
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HISTORY OF ohed

e | 203.84 ‘ 44
INDIAN LAKE R =) il
Towors Waare Herrn b= T SSAERISI A )
:. "‘” |
‘ |

Rt

Walters 3¢

* Indian Lake began as Old Indian Lake or Indian
Miami Lake. Originally formed by a glacier, the po
640-acre kettle lake was expanded to a 1,000 sl s
acre in 1851 and renamed the Lewistown e
Reservoir.

Vo

oy ‘
\
RESERVOIR

LEWISTOWN
26

* In 1856 the lake was enlarged again to a size of
6,334 acres, and work was completed in 1860. The
lake was built to serve as a feeder lake for the
Miami and Erie Canal. (Current size ~5,100 acres.)

|

;sa;i;‘_{' -
i Jolviy

* In 1898 the State of Ohio made the Lewistown I | i ik
Reservoir into a state park and renamed it Indian il | BN |3
Lake. 1320 ]

%i.,.! 42
‘.‘LH‘JX‘; »::—‘“ r-—‘ —v%t\l 1:'7—"-1:4 JTacob. ‘.511‘1;"_' .:‘

Source: Logan County Historical Society.
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DATA COLLECTION

Over a period of two days in
November of 2022, the Ohio

Geological Survey collected data on
Indian Lake.

= Side Scan Sonar

= Sub Bottom Profiler

The boat could only safely operate in
parts of the lake that were deeper
than 4 feet due to the equipment
installed on the boat.

2
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DATA COLLECTION

The yellow lines show the areas where we were
able to collect data.

ct Boundary

XIS 4
! «
A \ <
\ - 8 gb
v

Outside of the project boundary we were unable
to collect data due to vegetation gathering heavily
on the equipment

The Ohio Geological Survey collected
approximately 42 miles of data, which recorded
over 32K unique data points.

'y J. - g
Sub-Bottom Profiler Side-scan Sonar Fish
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DATA COLLECTION | hermemens

The yellow lines show the areas where we were
able to collect data.

Outside of the project boundary we were unable
to collect data due to vegetation gathering heavily
on the equipment

The Ohio Geological Survey collected
approximately 42 miles of data, which recorded
over 32K unique data points.

Sub-Bottom Profile Side-scan Sonar Fish

OHIO GEOLOGICAL SURVEY 9



SIDE-SCAN SONAR

Side-Scan Sonar takes a picture of the bottom of the lake as if you
were looking directly down.

* Darker colors are from softer sediments like mud.
* Brighter colors are from harder sediments (sand, clay, rock, etc.).

* The bright line on this image is due to high amounts of energy
being transmitted in shallow water.

/A
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SIDE-SCAN SONAR

RECORD OF A MUDDY BOTTOM

The dark brown color is indicative of
a muddy bottom. The signal from
the sonar system is absorbed into
the mud and causes it to look dark.

164 feet
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SIDE-SCAN SONAR

WITH SUBMERGED TREES AND
STUMPS

The trees and stumps on the bottom
of the lake show up as bright objects
in the image.

164 feet

OHIO GEOLOGICAL SURVEY



LOCATION OF
SUBMERGED TREES
AND STUMPS

* Trees and stumps were
identified on the lake bottom
as seen on the side-scan
sonar imagery

Legend

Trees & Stumps

3 project Boundary

S —
.

Indian Lake
diarriake
ark This is a draft map showing the project boundary along with all trees/stumps
identified from the side scan sonar imagery of the lake bottom. 2 022

Coordinate System: WGS 1984 UTM Zone 17N
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SIDE-SCAN SONAR
RECORD OF
AQUATIC
VEGETATION

The aquatic vegetation shows up as
a wavy signal in the data.

OHIO GEOLOGICAL SURVEY

164 feet



LAKE BOTTOM
IMAGERY

- The blue color is indicative of a muddy bottom.

The green color is indicative of aquatic vegetation
or very shallow water.

diarr.ake
ark

Indian Lake

This is a draft map showing the side scan sonar imagery. The blue color indicates a
muddy bottom, whereas the bright green color indicates the aquatic vegetation.

Coordinate System: WGS 1984 UTM Zone 17N

Lnd

=) Project Boundary

0 0.2 0.4

[0 0.35
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LAKE BOTTOM
IMAGERY

- The blue color is indicative of a muddy bottom.

= The green color is indicative of aquatic vegetation
or very shallow water.

The highlighted area show where
aguatic vegetation was imaged in
November of 2022.

diarrj.ake
ark

Indian Lake

This is a draft map showing the side scan sonar imagery. The blue color indicates a
muddy bottom, whereas the bright green color indicates the aquatic vegetation.

Coordinate System: WGS 1984 UTM Zone 17N

Lend

=3 Project Boundary
Aquatic Vegetation

0 0.2 0.4
[ s s Y

[ e— s— )

0 0.35 0.
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SUB-BOTTOM PROFILER

The Sub-Bottom Profiler takes picture of the sediments below
the lake surface. This is like a slice of pie into the earth.

*  Mud is difficult to push seismic energy through
* Glacial Clay is easy to push seismic energy through
* Rock s very hard to push seismic energy through
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SUB-BOTTOM PROFILE DATA
SIMPLE MODEL OF INDIAN LAKE GEOLOGY

0

Depth (feet)

950 1300 1650
Distance (feet)
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SUB-BOTTOM PROFILE DATA
COMPLEX MODEL OF INDIAN LAKE GEOLOGY

Depth (feet)

0 350 600 950 1300 1650
Distance (feet)
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MUD THICKNESS MAP l'I FOOT INTERVAL)

* The average mud thickness is
3.93 feet.

* The thickest mud is found in
the southeast part of the study
area ( ).

* The thinnest mud is in the
central part of the study area

4 Z s = =5 . P
(b lue a rea) . ‘1 » 3 ProjectBoundary
‘ y Thickness (feet)
£ A 2 ? = ‘ - 2-
* Map = Model of the data o et 2 _
e o ksl o P T
Indian Lake Nﬁ
Lak:
State F:rke This is a draft map showing the thickness of the organic rich mud residing at
the bottom of Indian Lake as surveyed by the Division of Geosurvey. 2022 0 0.2 0.4
[ — — Y1
Coordinate System: WGS 1984 UTM Zone 17N S— “,F HT-K“‘
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NEARBY WATER WELL LOGS

* The sediment layers recorded in the drilling
reports match the geophysical data collected
by the sub-bottom profiler in Indian Lake.

Depth (feet)

SUB-BOTTOM PROFILER DATA

LIR W
LU Y X
VL

Bt

y

il
{

{

I
e

Distance (feet)

Wy a6 -‘4-1’: 'S:‘;
O A L a0

‘ .";i’llj" ] Wi
?VL'E« M’i}ﬁ‘ N

1300

Yellow clay

Gray clay

Gray sand and gravel

DRILLING REPORT

WELL LOG AND D

DNR 7802052 Ohio Department of
Division of Water, 2045 Morse Ro

Voice (614) 265-6740

RILLING REPORT — Wl Log Number
Matural Resources 1
ad, Columbus, Ohio L 2076877

Fax (614) 265-6767

Page 1 _of 1_for this record.
CONSTRUCTION DETAILS ]

[ WELL LOCATION

Drilling Method: _ROTARY

County lOGAN  Township STOKES BOREHOLE/CASING (Messured fom ground surfacs)

B {Bnrahms Diametsr 875 inches Depth n
KIM MCCLUSKEY BAUMER CONSTRUCTION INC Casing Dismeter___ 5 in. Lengih 48 ft Thickness 0265 in.
Owner/Builder , {Borehole Diameter inches Depth n
10037 TR 235 {Casmg Dismeter, in. Lengih . Thickness in.
Address of Wel Location Casing Height Above Ground 2 [
Ciy LAKEVIEW. Zip Gode +4. 43331 py=v
Pemitho. 2019110 Secten, antarLetho, e {
Use MWM\% Jmmﬁ{; iolvent

State Plane Coordinates

|SCREEN
Diameter__& i SlotSize__ 0.05  in. Screen Length.

NO X “* L% 4 n
sO ¥ - [ Type. MACHINE SLOTTED __ Material PVC
Latiude, Longitude Goordinates Set Botwoen 48 fand 52 f
Latitude: _40.48408 Longiude: _-83.88711 GRAVEL PACK (Fiter Pack) Vol
Elevation of Well in feet 1008 v_10 Matetiall o g paa Used 30 gals
Daturn Plane: (] NAD27 [l NAD83  Elevation Source, GLOBAL Method of Installation _Poured (gravity)
Source of Coordinates: GLOBAI POSITIONING SYSTEN Depth: Placed From 46 f o 52 t
"Well location writien description: GROUT Vel
|ON WOLF ISLAND ON THE WEST SIDE OF FOREST ST. Material slurry Used
Method of Installaion vioe
Depth: Placed From. 46 f o 0 "
DRILLING LOG" 1
‘Cemments on waler quality/quanily and wel consiruciion: FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED.
CLEAR.NO ODOR GOOD TASTE. WELL YIELDS 110 GPM AT THE Calor Texturs Formation From | To |
VELLOW SOFT CLAY 0 8|
(GRAY SOFT CLAY 8] 32
GRAY COARSE ‘SAND AND GRAVEL 32| s
vater ml| 3| s
WELL TEST~
Pre-Pumping Static Level __ 20 _f.  Date 111202019

Measured from TOP OF CASING

Pumping test method _AIR

Test Rate 20 gem Duration of Test ___1 hrs.

FeetofDrawdown __5__ft  Sustainable Yield

*(Attach a copy of the pumping test record, per section 1521.05, ORC)

Is Copy Altached? [] Yes ENo  FlowingWell? [] Yes & Mo
| FUMP/FITLESS

Type of Capacity

Pumpset at f Pitless Type,

Pump insialled by.

OTWFRS |
“Theraby certly s Information giuen 12 accrata and corredt 1o e baat of my knowiedge. |

Driling Firm QUINTER WELL DRILLING LG
Address 295 STMIII

Gity, Stale. Zip BURKETTSVILLE OH 45310

Signed VIKK| QUINTER Date_11/21/201¢

(Fied Eleckorscaiy)
ODH Registration Number 0084

[Aquiter Type (Fomation prosucing the most water ) SAND & GRAVEL
Date of Well Completion __11/20/2019 Total Depth of Well__52__ft

Completion of this form is required by seclion 1521.05, Ohio

Revised Code - file within 30 days after completion of dilling.

Distribute copies of this record to Customer, and Local Health Deptartment.




NEARBY WATER WELL LOGS

* The sediment layers recorded in the drilling
reports match the geophysical data collected
by the sub-bottom profiler in Indian Lake.

SUB-BOTTOM PROFILER DATA

0 DRILLING LOG* |

FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED.
Color Texture Formation From To
YELLOW SOFT CLAY 0 8
8 32

= Yellow clay AN 32| sz

@

&

_?:: G | Water Encountered At 32 52

& ray clay

Q D —

SEhrie ! f ! )

({89 TR A R T

A g‘,‘ﬁ,,.x,*_.qi iy
"W d \

Gray sand and gravel

Distance (feet)




VOLUMETRIC MUD CALCULATIONS - SIMPLE

Simple Model Volume=LxW x H

Used the study area acreage

Area (L x*W)= 61,554,594 ft?

wxw)and the average thickness of the Mud Thickness (H) = 3.93 ft
mud ) to calculate mud volume: s\

) 4

snd ¢
. K. a
i 5 _;ém r

S - Y
$7
,‘{w
T A
\ r

L /4

Iated from the

ness of the mud was cal

61.5 million ft2 x 3.93 ft = 242 million ft3 2
cre Average thick
or 9 million yd3 sub-bottom data points.
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VOLUMETRIC MUD CALCULATIONS - COMPLEX

Complex Model Volume =L x W x H

Used the thickness of each cell (n)and the area of each cell wxw) for all cells in
the grid to calculate mud volume:

10'x 10" x 2.4 million = 242 million ft3
or 9 million yd3

« This method is more precise because
the mud thickness varies over the
study area.
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VOLUMETRIC MUD CALCULATIONS - COMPLEX

Complex Model Volume =L x W x H

Used the thickness of each cell (n)and the area of each cell wxw) for all cells in
the grid to calculate mud volume:

10' x 10" x 2.4 million = 242 million ft3

. 1 ) e
or 9 million yd3 y
. . . 10,
This method is more precise because H I .
the mud thickness varies over the el
study area. ' e
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COMPARISON OF THE TWO MODELS

The simple model had a mud What does this tell us?

volume thatis 1% less than the The simple model should be close to

complex model. our complex model, so that we know
our geoprocessing is accurate and

8,959,613 yd?3 Simple
8,960,681 yd3 Complex

correct.
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HOW DO WE USE THIS DATA AND RESULTS?
EXAMPLE - SELECTED VOLUME OF MUD

« For any unique polygon within the survey
area, we can determine the volume of
mud present. If they have a dredge area
in mind, we can calculate the volume of
mud to be removed.

| L er B

« Example: How much volume of mudisin M8l - S ' Legend
the orange polygon, the thickest of the - - N | R
mud deposits? R =

Calculated Volume: 9,131,700 ft3
= 338,211yds

\\\
Indian Lak Nf
drarri.ak
drke This is a draft map showing the thickness of the organic rich mud residing at
the bottom of Indian Lake as surveyed by the Division of Geosurvey. 2 02 3

Coordinate System: WGS 1984 UTM Zone 17N
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