
#̧̧#̧##̧̧#

#̧

#̧̧#

#̧

#̧#̧

#̧

#̧ #̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧

#̧̧#

#̧

#̧

#̧̧#̧#

#̧
#̧

#̧

#̧

#̧

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

"S

Eel River

El khart River

Webster
Lake

Webster
Lake

Sylvan
Lake

Lake
Wawasee

Allen
DeKalb

Allen
Noble

Al
len

Wh
itle

y

De
Ka

lb
No

ble

DeKalb
Steuben

Elk
ha

rt
La

gr
an

ge
Elk

ha
rt

No
ble

Ko
sc

ius
ko

No
ble

Ko
sc

ius
ko

Wh
itle

y

Lagrange
Noble

La
gr

an
ge

St
eu

be
n

No
b le

Wh
itle

y

Albion

Avilla

Churubusco

Cromwell

Kendallville

Ligonier

Rome
City

Topeka
Wolcottville

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Water Resources
and Use in

Noble County
Data Sources: U.S. Geological Survey and Indiana Department of Natural Resources

0 2 41
MilesN

Major Lakes
Interstate
County

"S City

River
7Q2 Flow (MGD)

<10 MGD
10 - 50 MGD
50 - 100 MGD
100 - 500 MGD
> 500 MGD

Withdrawal Location
WELL INTAKE

#̧Industry#̧Irrigation

#̧Misc.#̧Public Supply#̧Rural Use

#̧Energy/Mining



Wawaka

Cosperville

Brimfield

Lisbon

Swan

LaOtto
Ege

Green 
Center

  Burr 
Oak

Merriam

Ormas

Wilmot

Indian Village

Kimmell

Wolf Lake

Port
 Mitchell

Bakertown

6

County Road 900 N

T. 36 N.
T. 35 N.

R. 7 E. R. 8 E.
R. 8 E. R. 9 E.

R. 9 E. R. 10 E.
R. 10 E. R. 11 E.

R. 11 E. R. 12 E.
T. 36 N.
T. 35 N.

T. 35 N.
T. 34 N.

T. 34 N.
T. 33 N.

T. 33 N.
T. 32 N.T. 33 N.

T. 32 N.

T. 35 N.
T. 34 N.

T. 34 N.
T. 33 N.

R. 11 E. R. 12 E.
R. 10 E. R. 11 E.R. 9 E. R. 10 E.R. 8 E. R. 9 E.

R. 7 E. R. 8 E.

Swan Road

Co
un
ty 
Ro
ad
 50
0 E

County Road 100 S

33

County Road 1000 N

SR
 5

6

SR
 9

SR 3

Huston Ditch

Thuma D
itch

Solomon Creek

Elkhart    River

Nort
h B

ran
ch

Elkh
art

 Rive
r

County Road 400 S

Co
un
ty 
Ro
ad
 50
0 E

County Road 300 S

County Road 900 N

Baseline Rd

County Road 500 N

Northport Rd

County Road 200 N

County Road 200 S

Co
un
ty 
Ro
ad
 70
0 E

Co
un
ty 
Ro
ad
 50
 W

County Road 350 S

Old SR 3

County Road 100 N

Co
un
ty 
Ro
ad
 60
0 E

County Road 500 S

County Road 600 N

Co
un
ty 
Ro
ad
 15
0 E

County Road 1000 N

County Road 1100 N

Lo
ng
 La
ke
 Rd

Co
un
ty 
Ro
ad
 10
0 W

Co
un
ty 
Ro
ad
 20
0 W

Al
len
 Ch
ap
el 
Rd

County Road 800 N

Co
un
ty 
Ro
ad
 10
00
 E

Co
un
ty 
Ro
ad
 90
0 W

Co
un
ty 
Ro
ad
 40
0 E

Stones Hill Rd

Co
un
ty 
Ro
ad
 70
0 W

Co
un
ty 
Ro
ad
 10
0 E

Co
un
ty 
Ro
ad
 20
0 E

Co
un
ty 
Ro
ad
 90
0 E

Co
un
ty 
Ro
ad
 75
 E

Co
un
ty 
Ro
ad
 40
0 W

Diamond Lake Rd

County Road 850 N

County Road 450 N

Co
un
ty 
Ro
ad
 30
0 W

Co
un
ty 
Ro
ad
 65
0 W

County Road 100 S

Co
un
ty 
Ro
ad
 87
5 E

Sp
art
a L
ak
e R
d

Co
un
ty 
Ro
ad
 50
0 W

County Road 300 N

County Line Rd

Co
un
ty 
Ro
ad
 11
00
 E

County Road 750 N County Road 700 N

Co
un
ty 
Ro
ad
 10
00
 W

Co
un
ty 
Ro
ad
 80
0 W

County Road 50 N

Co
un
ty 
Ro
ad
 45
0 E

County Road 400 N

Co
un
ty 
Ro
ad
 90
0 W

Co
un
ty 
Ro
ad
 22
5 E

Co
un
ty 
Ro
ad
 37
5 E

Co
un
ty 
Ro
ad
 55
0 E

Kendallville

Ligonier

Avilla

Albion

Rome City

Wolcottville

Cromwell

6

13
1

7

2

4

8

2

3 5

4

3

2

15

5

9

6

2

9

8

2 44

9
9

1

8

8

7

4

9

7

9
8

88

1

8

8

5

3

8

2

9

8

7

1

5

8
9

9

7

7

9

5
26

1

1

9

1
5

3

2

9

4

1

3

2 6

6

3

7

7

2

4

4

7

3

316 4

5

7

7

1

6

3

2 4
4

23

3

4

5

6
5

5

5

7

6

6

6

6

11

12

31

11

11

11

30

11

11

30

11

19

34

11

18

11

19

11

15

10

10

25

12

13

11 12

24

13

18

24

15

2323

1415

21

24 22

15

31

29

20

30

1717

10

29

21

25

14

12

33

11

19

32

26

14

23

28

22

13

14

32

17

20

17

22

14

13

16

10

16

31

35

25 28

16

24

35

32

27

23

2729

16

26

21

26

24

15

25

33

22

27

14

35

22

33

12

21

25

15

36

21

31

32

10

27

23

22

25

17

28

17

16

33
35

34

17

30

33

31

16

33

14

33

24

13

26

16

21

17

20

36

35

10

30

33

34

36

28

20

21

28

13

23

22

27

28

20

24

32

21

10

16

24

29

12

36

28

29

24
22

13

34
32

13

1318

23

14

20

36

15

34

28

34

28

14

19

17

26

32

28

34

12

24

26

27

35

17

36
33

19

34

31

26

27

34

13

12 12

20

23

30

21

32

31

21

16

17

22

35
34

18

12

35

26

25

15

36

36

29

36

35

32

15

27
25

10

36
35

28

17

30

22

36

23

25

35

19

32

27

18

26

23

21

29

12

23

10

27

31

33

18

10

26

26

16

23

20

33

20

14

14

14

16

24

29

31

24 20

1613

22

25

25

15

18

29

29

20

31

30

10

15

19

19

34
32

19

21

31

10

30

18

19

30

18

30

19

18

27

19

13

12

15

18

29

2220

18

Chain O' Lakes 
State Park

Tri -County Fish 
and Wildlife Area

Mallard Roost 
Wetland Conservation Area

Eagle Lake Wetlands
 Conservation Area

Rome City Wetland
Conservation Area

Gene Stratton Porter 
State Historic Site

6

33

SR 9

SR
 5

SR 8

SR 3

SR
 10

9

SR 205

SR
 5

SR 8

SR
 9

SR 3
Sou

th 
Bran

ch
Elkh

art
 Rive

r

Willow Creek

Tippecanoe    River

Blue  R
iver

Sycamore Creek

Bla
ck

    
Cr

eek

Mud
   R

un

Dry    Run

Sylvan 
Lake

Big 
Lake

Waldron 
Lake

Bear
Lake

Bixler 
Lake

High 
Lake

Jones
 Lake

Skinner
 Lake

Round Lake

Diamond 
Lake

Knapp 
Lake

Cree 
Lake

Smalley
 Lake

Tamarack 
Lake

Upper 
Long Lake

Little
 Long Lake

Wible Lake

Engle 
Lake

Latta Lake

Lower 
Long Lake

Muncie Lake

Indian
 Lake

Silver 
Lake

Sparta 
Lake

Sacarider 
Lake

Bristol 
Lake

Horseshoe
 Lake

Map generated by Scott H. Dean
IDNR, Division of Water, Resource Assessment Section

Map Use and Disclaimer Statement
We request that the following agency be acknowledged in products derived 
from this map: Indiana Department of Natural Resources, Division of Water.
This map was compiled by staff of the Indiana Department of Natural 
Resources, Division of Water using data believed to be reasonably accurate. 
However, a degree of error is inherent in all maps. This product is distributed 
“as is” without warranties of any kind, either expressed or implied. This map 
is intended for use only at the published scale.

Division of Water Aquifer Systems Map 50-B

Mitchell E. Daniels, Jr., Governor
Department of Natural Resources
Robert E. Carter Jr., Director

Location Map

BEDROCK AQUIFER SYSTEMS OF NOBLE COUNTY, INDIANA
The occurrence of bedrock aquifers depends on the original composition of the rocks and 
subsequent changes which influence the hydraulic properties.  Post-depositional 
processes which promote jointing, fracturing, and solution activity of exposed bedrock 
generally increase the hydraulic conductivity (permeability) of the upper portion of 
bedrock aquifer systems.  Because permeability in many places is greatest near the 
bedrock surface, bedrock units within the upper 100 feet are commonly the most 
productive aquifers. 
 
The bedrock aquifer systems in Noble County are overlain by unconsolidated deposits of 
varying thickness, ranging from around 200 feet to more than 450 feet.  The 
unconsolidated thickness is typically greater than 300 feet in the county.  The bedrock 
aquifers, therefore, are under confined conditions.  In other words, the potentiometric 
surface (water level) in most wells completed in bedrock rises above the top of the water-
bearing formation.   
 
The yield of a bedrock aquifer depends on its hydraulic characteristics and the nature of 
the overlying deposits.  Shale and glacial till act as aquitards, restricting recharge to 
underlying bedrock aquifers.  However, fracturing and/or jointing may occur in aquitards, 
which can increase recharge to the underlying aquifers.  Hydraulic properties of the 
bedrock aquifers are highly variable. 
 
The susceptibility of bedrock aquifer systems to surface contamination is largely 
dependent on the type and thickness of the overlying sediments.  Because the bedrock 
aquifer systems have complex fracturing systems, once a contaminant has been 
introduced into a bedrock aquifer system, it will be difficult to track and remediate. 
 
Two bedrock aquifer systems are identified for Noble County.  They are, from younger to 
older:   the Devonian and Mississippian Coldwater, Ellsworth and Antrim Shales; and the 
Silurian and Devonian Carbonates. 

The subcrop area for this system covers nearly all of Noble County, except for a small 
area south of Merriam where the system has been eroded away.  The Coldwater, 
Ellsworth and Antrim Shales Aquifer System is overlain by between 200 and 450 feet of 
unconsolidated deposits.  This system is generally l ess than 100 feet thick in Noble 
County; however, it reaches a thickness of approximately 250  feet along the northeastern 
corner of the county.   
 
In Noble County the Coldwater Shale and Ellsworth Shale subcrop  in the northern third 
of the county while the Antrim Shale subcrops in the southern two-thirds. The Coldwater 
is typically described as greenish to bluish shales, the Antrim Shale in Indiana is 
described as brownish-black shale and the Ellsworth is described as greenish-gray shale.  
These shales are commonly considered an aquitard; therefore, the system is an extremely 
limited ground-water resource.  However, in some places the lower portion of the aquifer 
unit may contain some limestone.    
 
Due to the availability of ground water in the overlying unconsolidated aquifers no 
reported wells have been completed in the Coldwater, Ellsworth and Antrim Shales 
Aquifer System in Noble County.  Because the permeability of shale materials is 
considered low and the overlying unconsolidated deposits are thick, susceptibility to 
contamination introduced at or near the surface is low.   
 

The Silurian and Devonian Carbonates Aquifer System subcrops in a small area south of 
Merriam along the southern county line.  In Noble County the only unit that subcrops in 
this aquifer system is the Muscatatuck Group of middle Devonian age.  Total thickness of 
this aquifer system exceeds 870 feet in places.  Depth to bedrock in this system ranges 
from around 350 to more than 400 feet.  
 
Due to the availability of the overlying unconsolidated resources very few wells have 
been completed in the Silurian and Devonian Carbonates Aquifer System.  The reported 
domestic wells utilizing this system in Noble County have depths ranging from 402 to 
444 feet deep.  The amount of rock penetrated in this system varies from 17 to about 25 
feet.  Domestic well yields range from 10 to 55 gallons per minute.  Static water levels 
are between 72 to 100 feet below the land surface.  In Noble County the Silurian and 
Devonian Carbonates Aquifer System has a low susceptibility to surface contamination 
because thick clay deposits overlie the system.   
 

This map was created from several existing shapefiles.  Township and Range Lines of 
Indiana (line shapefile, 20020621), Land Survey Lines of Indiana (polygon shapefile, 
20020621) and County Boundaries of Indiana (polygon shapefile, 20020621), were all 
from the Indiana Geological Survey and based on a 1:24,000 scale, except the Bedrock 
Geology of Indiana (polygon shapefile, 20020318), which was at a 1:500,000 scale.  
Draft road shapefiles, System1 and System2 (line shapefiles, 2003), were from the 
Indiana Department of Transportation and based on a 1:24,000 scale.  Populated Areas in 
Indiana 2000 (polygon shapefile, 20021000) was from the U.S. Census Bureau and based 
on a 1:100,000 scale.  Streams27 (line shapefile, 20000420 was from the Center for 
Advanced Applications in GIS at Purdue University.    Managed Areas 96 (polygon 
shapefile, various dates) was from IDNR. 
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by
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The Kendallville Aquifer System is mapped primarily in the eastern third of the county 
and consists primarily of thick clay with intratill sand and gravel layers.  In Noble 
County, this system ranges in thickness from about 300 feet to more than 450 feet.  
Saturated aquifer materials include sand and/or gravel layers that commonly range from 5 
to 20 feet thick.  The sand and gravel layers are typically overlain by 50 to 110 feet of till. 
 
This system is generally capable of meeting the needs of most domestic and some high-
capacity users.  Wells producing from the Kendallville Aquifer System commonly range 
from 70 to 150 feet deep with a few wells over 300 feet deep.  Domestic well capacities 
are commonly 15 to 50 gallons per minute (gpm) and static water levels typically range 
from 15 to 65 feet below the surface with a few flowing wells reported.  There are 12 
registered significant ground-water withdrawal facilities (23 wells) with reported yields 
for high-capacity wells ranging from 120 to 1500 gpm.  The Kendallville Aquifer System 
has a low susceptibility to surface contamination because intratill sand and gravel units 
are commonly separated from the surface by thick till layers. 

The Auburn/Warsaw Complex  Aquifer System is mapped along the southern portions o f 
Noble County.  Unconsolidated deposits in general are more than  300 feet thick in this 
system.  This aquifer system is characterized by deposits that are quite variable in 
materials and thickness.  A thick till commonly overlies the s and and gravel aquifer 
deposits.  This system generally has multiple layers of intratill sand and/or gravel of 
various thickness and lateral extent.  The main aquifer deposits are typically deeper, 
thicker, and more continuous than the shallower sand  and gravel layers in this system.   
 
This system is capable of meeting the needs of domestic and some high-capacity users in 
Noble County.  Wells in this system are typ ically completed at depths of 85 to 215 feet.  
Domestic well yields are commonly 10 to 30  gpm and static water levels are generally 20 
to 70 feet below the surface.  The Auburn/Warsaw Complex  Aquifer System is not very 
susceptible to contamination because thick clay deposits overlie the a quifer materials. 
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UNCONSOLIDATED AQUIFER SYSTEMS OF NOBLE COUNTY, INDIANA

This map was created from several existing shapefiles.  Township and Range Lines of Indiana  
(line shapefile, 20020621), Land Survey Lines of Indiana (polygon shapefile, 20020621),  
and County Boundaries of Indiana (polygon shapefile, 20020621), were all from the Indiana  
Geological Survey and based on a 1:24,000 scale.  Draft road shapefiles, System1 and System2  
(line shapefiles, 2003), were from the Indiana Department of Transportation and based on a 1:24,000  
scale.  Populated Areas in Indiana 2000 (polygon shapefile, 20021000) was from the U.S. Census  
Bureau and based on a 1:100,000 scale.  Streams27 (line shapefile, 20000420) was from the Center  
for Advanced Applications in GIS at Purdue University. Managed Areas 96 (polygon shape file,  
various dates) was from IDNR. Unconsolidated aquifer systems coverage (Grove, 2008) was based  
on a 1:24,000 scale. 
 

The Natural Lakes and Moraines Aquifer System in Noble County is mapped over much 
of the western half of the county and is a complex aquifer system typically with multiple 
intratill sand and gravel seams.  In this county, the Natural Lakes and Moraines Aquifer 
System normally contains at least two potential sand and gravel aquifers, one near the 
surface, the other at depth.  In places, the near-surface aquifer is absent and surficial clays 
over 80 feet thick are present.  A few localized surficial sand and gravel deposits are 
reported and range from 15 to 40 feet thick; however, the static water levels are 
commonly deep and these deposits are seldom used.  The total thickness of 
unconsolidated deposits in this system in Noble County ranges from about 300 to over 
400 feet.  
 
This system is capable of meeting the needs of domestic and most high-capacity users in 
Noble County.  Wells completed in this aquifer system range in depth from 20 to over 
400 feet deep.  However, typical well depths range from 65 to 145 feet deep.  The 
primary aquifer is generally between 15 and 25 feet thick and is typically covered by a 
thick till cap.  Domestic well yields are commonly 10 to 60 gpm and static water levels 
are typically 15 to 60 feet below the surface.  There are 26 registered significant ground-
water withdrawal facilities (37 wells) utilizing this system with reported yields up to 
1400 gpm for individual wells.   
 
The Natural Lakes and Moraines Aquifer System is generally not very susceptible to 
surface contamination because thick clay deposits overlie intratill sand and gravel seams.  
Wells producing from shallow aquifers are moderately to highly susceptible to 
contamination. 
 

The Topeka Aquifer System is located in two separate areas.  The northern most 
occurrence of this system is just south of Topeka in LaGrange County, and extends 
southward into Noble County just north of Ligonier.  The other occurrence of the Topeka 
Aquifer System covers approximately five square miles in north central Noble County 
west of Rome City.  This system consists of up to 126 feet of near -surface sand and 
gravel that overlies till.  The till sequence that underlies this near -surface sand and gravel 
consists of clay units alternating with up to four separate sand and gravel layers.  In most 
areas of this system, however, there is only one (0 to 60 feet thick) sand and gravel zone 
at depth.  The majority of existing wells in these regions utilize the m ore continuous 
deeper sand and gravel aquifer rather than the near -surface deposits.  In areas where there 
is more than one aquifer present, the minor aquifers are only locally continuous.  Eight 
registered significant ground-water withdrawal facilities (11 wells) are in the Topeka 
Aquifer System in Noble County.  Reported yields for high -capacity wells in this aquifer 
system range from 250 to 1200 gpm.  The surficial sand and gravel deposits are highly 
susceptible to contamination and the deeper aquifers a re slightly susceptible. 
 

The Natural Lakes and Moraines Aquifer Subsystem in Noble County is primarily 
mapped in the west-central part of the county where a relatively thin layer of outwash 
overlaps morainic topography.  This subsystem is typically transitional between the large 
outwash areas in the west-central portion of the county and the Natural Lakes and 
Moraines Aquifer System.  The subsystem is a complex sequence of glacial deposits 
ranging in thickness from around 300 feet to over 400 feet.  It generally consists of 
continuous surficial sand and gravel deposits that vary in thickness from 20 to over 120 
feet thick but are commonly 25 to 45 feet thick.  Below the surficial sand and gravel 
deposits, thick clays predominate.  Most areas have two or more intratill sand and gravel 
aquifers.  The deeper sand and gravel deposits tend to be thicker and more continuous 
and are commonly between 10 and 30 feet thick.  Most wells are completed in the deeper 
aquifers.  However, some wells use the surficial sand and gravel deposits.   
 
This subsystem is capable of meeting the needs of domestic and most high-capacity users 
in Noble County.  Wells completed in this aquifer system range in depth from 22 to 235 
feet deep.  However, the wells are generally 50 to 110 feet deep.  Domestic well yields 
are commonly 20 to 60 gpm and static water levels are typically 10 to 55 feet below the 
surface.  There is one registered significant ground-water withdrawal facilities (1 well) 
utilizing the Natural Lakes and Moraines Aquifer Subsystem with a reported well yield of 
1500 gpm.   
 
Wells that utilize the surficial sand and gravels in this subsystem are highly susceptible to 
contamination.  However, wells that produce from the deeper aquifers in the Natural 
Lakes and Moraines Aquifer Subsystem are generally not very susceptible to surface 
contamination because thick clay deposits overlie intratill sand and gravel seams. 

The St. Joseph and Tributary Valleys/Wabash River and Tributaries Outwash Aquifer 
System is mapped along the Tippecanoe River and some tributaries of the St. Joseph 
River along the west-central and southwest portions of Noble County.  Large amounts of 
outwash sand and gravel from the melting glaciers were deposited in stream valleys 
making this the most productive aquifer system in the county.  The coarser sediments 
tend to be deeper while the finer sands were generally deposited higher in the sequence as 
the ice front receded.  The total unconsolidated thickness of this system exceeds 350 feet 
with over 90 feet of continuous sand and gravel deposits at the surface in some areas.  
However, the outwash is typically 35 to 65 feet thick with the thickness of saturated 
sands and gravels commonly ranging from 25 to 55 feet.  In some areas 20 to 40 feet of 
sandy clay or silt lies at the surface or below the surficial sand and gravels. 
 
These sand and gravel deposits have adequate potential for domestic and most high-
capacity users.  Well depths are typically 50 to 90 feet.  Domestic well yields are 
commonly 15 to 60 gpm and static water levels are generally 5 to 30 feet below the 
surface.  Five registered significant ground-water withdrawal facilities (7 wells) are in the 
St. Joseph and Tributary Valleys/Wabash River and Tributaries Outwash Aquifer System 
in Noble County.  Reported yields for high-capacity wells in this aquifer system range 
from 450 to 1200 gpm. 
 
This aquifer system is highly susceptible to contamination from surface sources in areas 
that lack overlying clay layers.  The system is only moderately susceptible where it is 
overlain by relatively thick clay or silt deposits. 
 

Six unconsolidated aquifer systems have been mapped in Noble County:  the 
Kendallville; the Topeka; the Natural Lakes and Moraines; the Natural Lakes and 
Moraines Subsystem; the Auburn/Warsaw Complex; and the St. Joseph and Tributary 
Valleys/Wabash River and Tributaries Outwash.  The northern two-thirds of the county 
has been previously described and mapped in two previously published regional basin 
study reports (Water Resource Availability in the St. Joseph River Basin, Indiana, 1987 
and Water Resource Availability in the Maumee River Basin, Indiana, 1996).  The 
Topeka Aquifer System and the Natural Lakes and Moraines Subsystem were not 
mapped as part of the new county scale mapping.  However, a brief description of these 
aquifer systems is included from the previously mentioned basin studies.  For more 
detailed descriptions of these systems refer to the Water Resource Availability in the St. 
Joseph River Basin, Indiana, 1987. 
 
Noble County has a very complex glacial history as it was subjected to multiple glacial 
advances from the north, northeast and east.  The county lies in an interlobate area that 
was affected by the Saginaw lobe and Huron-Erie lobes.  The dynamic interaction of the 
lobes resulted in a complex overlap and cross-cutting of glacial terrains.  The resulting 
glacial landscape includes moraines, ground moraines, outwash channels, tunnel valleys 
(subglacial drainage channels) and outwash plains.  Because of the complicated glacial 
geology, boundaries of the aquifer systems in this county are commonly gradational, and 
individual aquifers may extend across aquifer system boundaries. 
 
The thickness of unconsolidated sediments in Noble County is quite variable, ranging 
from around 200 feet in the southeastern portion of the county, to more than 450 feet in 
the northeastern part of the county.  In Noble County, unconsolidated deposits are 
commonly 300 to 400 feet thick.  Almost all the domestic wells are completed in 
unconsolidated deposits in the county. 
 
Regional estimates of aquifer susceptibility to contamination from the surface can differ 
considerably from local reality.  Variations within geologic environments can cause 
variation in susceptibility to surface contamination.  In addition, man-made structures 
such as poorly constructed water wells, unplugged or improperly abandoned wells, and 
open excavations can provide contaminant pathways that bypass the naturally protective 
clays. 

Kendallville Aquifer System

Auburn/Warsaw Complex Aquifer System

Natural Lakes and Moraines Aquifer System

Natural Lakes and Moraines Aquifer Subsystem

Unconsolidated Aquifer Systems of Noble County, Indiana
by

Glenn E. Grove
Division of Water, Resource Assessment Section

September 2008
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No ble Co unty, Ind ia na  is lo c a ted  in the no rthea stern po rtio n o f the sta te a nd  is situa ted  within 
three m a jo r d ra ina ge b a sins. T he ea st-central a nd  so uthea st po rtio ns o f the c o unty a re lo c a ted  
within the Ma um ee River Ba sin, the so uthwest a nd  so uth-c entra l po rtio ns o f the c o unty a re 
lo c a ted  within the U pper Wa b ash River Ba sin, a nd  the rem a ining po rtio ns o f the c o unty a re 
lo c a ted  within the S t. Jo seph River Ba sin. 
 
Co o rd inate lo c a tio ns o f wa ter well reco rd s were physica lly o b ta ined  in the field , d eterm ined  
thro ugh a d d ress geo c o d ing, o r repo rted  o n wa ter well rec o rd s.  Eleva tio n d a ta  were either 
o b ta ined  fro m  to po gra phic  m a ps o r a  d igita l eleva tio n m o d el (DEM).  Eleva tio n a nd  lo c a tio n 
qua lity c o ntro l/qua lity a ssura nc e pro ced ures were utilized  to  refine o r rem o ve d a ta  where erro rs 
were rea d ily a ppa rent.   
 
T he Po tentio m etric  S urfa c e Ma p (PS M) o f the U nc o nso lid a ted  Aquifers o f No b le Co unty wa s 
m a pped  b y c o nto uring the eleva tio ns o f a ppro xim a tely 2900 single m ea surem ent sta tic  wa ter-
levels repo rted  o n wa ter well rec o rd s.  T he po tentio m etric  surfa c e is a  m ea sure o f the pressure o n 
wa ter in a  wa ter b ea ring fo rm a tio n.  T hese wells a re c o m pleted  in a quifers a t va rio us d epths, a nd  
typic a lly, und er c o nfined  c o nd itio ns (b o und ed  b y im perm ea b le la yers a b o ve a nd  b elo w the wa ter 
b ea ring fo rm a tio n), a ltho ugh a  few wells a re c o m pleted  und er unc o nfined  (wa ter ta b le) settings.  
Wa ter in a n unc o nfined  a quifer (no t b o und ed  b y a n im perm ea ble la yer a b o ve) is a t a tm o spheric  
pressure a nd  will no t rise in a  well a b o ve the to p o f the wa ter b ea ring fo rm a tio n, in c o ntra st to  
wa ter in a  c o nfined  a quifer whic h is und er hyd ro sta tic  pressure a nd  will rise in a  well a b o ve the 
to p o f the wa ter b ea ring fo rm a tio n. 
 
S ta tic  wa ter-level m ea surem ents in ind ivid ua l wells used  to  c o nstruc t po tentio m etric  surfa c e 
m a ps a re ind ic a tive o f the wa ter-level a t the tim e o f well c o m pletio n.  T he gro und wa ter level 
within a n a quifer c o nsta ntly fluc tua tes in respo nse to  ra infa ll, eva po tra nspira tio n, gro und wa ter 
m o vem ent, a nd  gro und wa ter pum pa ge.  T herefo re, c urrent site spec ific  c o nd itio ns m a y d iffer d ue 
to  lo c a l o r sea so na l varia tio ns in m ea sured  sta tic  wa ter-levels.   Bec a use fluc tua tio ns in 
gro und wa ter a re genera lly sm a ll, sta tic  wa ter-levels c a n b e used  to  a ppro xim a te regio na l 
gro und wa ter flo w d irec tio n.  Gro und wa ter flo w is na tura lly fro m  a rea s o f rec ha rge to wa rd  a rea s 
o f d isc ha rge.  As a  genera l rule, b ut c erta inly no t a lwa ys, gro und wa ter flo w a ppro xim a tes the 
o verlying to po gra phy a nd  intersec ts the la nd  surfa c e a t m a jo r strea m s. 
 
T he o b jec tive in c rea ting c o unty PS M's is to  m a p static  wa ter-levels in the upper 100 feet o f 
unc o nso lid a ted  m a teria ls.  If a n a rea o f the c o unty ha s few lo c a ted  wells in the zero  to  100 feet 
interva l, then the sta tic wa ter-levels in wells c o m pleted  between 100 to  200 feet, if a va ila b le, a re 
used  to  c o m plem ent the m a pping. 
 
Within the Ma um ee River Ba sin in No b le Co unty the po tentio m etric  surfa c e eleva tio ns ra nge 
fro m  a  high o f 1004 feet m ea n sea  level in the ea st-c entra l part o f the c o unty, to  a  lo w 824 feet in 
the so uthea st pa rt o f the c o unty.  Genera lized  gro und wa ter flo w d irec tio n within the Ma um ee 
River Ba sin, therefo re, a ppears to  be to wa rd  the so uthea st.  Within the U pper Wa b ash River 
Ba sin the po tentio m etric  surfa c e eleva tio ns ra nge fro m  a  high o f 911 feet a lo ng the b a sin 
b o und a ry, to  a  lo w o f 846 feet in the so uthern pa rt o f the c o unty.  Genera lized  gro und wa ter flo w 
d irec tio n within the U pper Wa ba sh River Basin, therefo re, a ppea rs to  b e fro m  the no rth to  the 
so uth.  Within the S t. Jo seph River Ba sin the po tentio m etric  surfa c e eleva tio ns ra nge fro m  a  high 
983 feet in the no rthea st pa rt o f the c o unty, to  a  lo w o f 856 feet in the no rthwest pa rt o f the 
c o unty.  Genera lized  gro und wa ter flo w d irec tio n within the S t. Jo seph River Ba sin, therefo re, 
a ppears to  b e fro m  the ea st to  the west. 
 
S a tura ted  thic kness o f the wa ter bea ring fo rm a tio ns in No ble Co unty a vera ge a b o ut 20 feet thic k, 
a nd  a re c o m po sed  pred o m ina ntly o f sa nd  a nd  gra vel.  Appro xim a tely 80 perc ent o f the wells in 
No ble Co unty a re estim a ted  to  b e und er c o nfined  o r sem i-c o nfined  c o nd itio ns.  A Bed ro c k PS M 
wa s no t c o nstruc ted  fo r No b le Co unty d ue to  the rela tively sm a ll num b er o f wells utilizing the 
b ed ro c k. 
 
T he c o unty PS M c a n be used  to  d efine the regio na l gro und wa ter flo w pa th a nd  to  id entify 
signific a nt a rea s o f gro und wa ter rec ha rge a nd  d isc ha rge.  Ho wever, d ue to  the c o m plex gla c ia l 
geo lo gy, espec ia lly a ro und  la kes the lo c a l gro und wa ter flo w m a y d iffer fro m  the regio na l 
gro und wa ter flo w tha t is ind ic ated  b y the PS M. 

Location Map

T his m a p wa s c rea ted  fro m  severa l existing sha pefiles.  T o wnship a nd  Ra nge L ines o f Ind ia na  (line  
sha pefile, 20020621), L a nd  S urvey L ines o f Ind ia na  (po lygo n sha pefile, 20020621), a nd  Co unty  
Bo und a ries o f Ind ia na (po lygo n sha pefile, 20020621), were a ll fro m  the Ind ia na  Geo lo gic a l S urvey  
a nd  b a sed  o n a  1:24,000 sc a le.  Dra ft ro a d  sha pefiles, S ystem 1 a nd  S ystem 2 (line sha pefiles, 2003),  
were fro m  the Ind ia na  Depa rtm ent o f T ra nspo rta tio n a nd  b a sed  o n a  1:24,000 sc a le.  Po pula ted  Area s  
in Ind ia na  2000 (po lygo n sha pefile, 20021000) wa s fro m  the U .S . Census Bureau a nd  b ased  o n a  1:100,000  
sc a le.  Hyd ro gra phy, S trea m s (NHD) (line sha pefile, 20081218), Rivers (NHD) (po lygo n sha pefile, 20081218),  
L a kes (NHD) (po lygo n sha pefile, 20081218) wa s fro m  the U .S . Geo lo gic a l S urvey a nd  the U .S . Enviro nm enta l  
Pro tec tio n Agenc y a nd  ba sed  o n a  1:24,000 sc a le. Ma na ged  L a nd s IDNR IN (po lygo n sha pefile, 20100920) wa s  
fro m  IDNR a nd  b a sed  o n a  1:24,000 sc a le. Co unty Hillsha d e im a ge wa s fro m  the U .S . Geo lo gic a l S urvey Na tio na l  
Eleva tio n Da ta set (ra ster im a ge, 20100324). Po tentio m etric  S urfa c e Ma p o f the U nc o nso lid a ted  Aquifers o f No ble  
Co unty, Ind iana  (line sha pefiles, S c o tt, 2011) wa s b a sed  o n a  1:24,000 sc ale. 
 

Map Use and Disclaimer Statement
We request tha t the fo llo wing a genc y b e a c kno wled ged  in pro d uc ts d erived  
fro m  this m a p: Ind ia na  Depa rtm ent o f Na tura l Reso urc es, Divisio n o f Wa ter.
T his m a p wa s c o m piled  b y sta ff o f the Ind ia na  Depa rtm ent o f Na tura l 
Reso urc es, Divisio n o f Wa ter using d a ta  b elieved  to  b e rea so na b ly a c c ura te. 
Ho wever, a  d egree o f erro r is inherent in a ll m a ps. T his pro d uc t is d istrib uted  
“a s is” witho ut wa rra nties o f a ny kind , either expressed  o r im plied . T his m a p 
is intend ed  fo r use o nly a t the pub lished  sc a le.
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