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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.   
 
One bedrock aquifer system is identified for Wells County:  the Silurian and 
Devonian Carbonates.  Rock types exposed at the bedrock surface include 
moderately productive to prolific limestones and dolomites with varying amounts 
of interbedded shale.  Bedrock wells represent about 90 percent of all wells 
completed in this county.  Most of the bedrock aquifers in Wells County 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 zone. 
 
The bedrock aquifer system in Wells County is overlain by unconsolidated 
deposits of varying thickness, ranging from less than one foot to approximately 
170 feet.  However, for about one-half of the county the depth to bedrock is 50 
feet or less.  This shallow area of bedrock primarily trends northwest to southeast 
across the county from just south of Zanesville to near Liberty Center.   
 
The yield of a bedrock aquifer depends on its hydraulic characteristics and the 
nature of the overlying deposits.  Shale and clay 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 extremely variable.   
 
The susceptibility of bedrock aquifer systems to surface contamination is largely 
dependent on the type and thickness of the overlying sediments.  However, 
because bedrock aquifer systems may have complex fracturing systems, once a 
contaminant has been introduced into a bedrock aquifer system, it will be difficult 
to track and remediate. 

The Silurian and Devonian Carbonates Aquifer System outcrops/subcrops 
throughout all of Wells County.  The system includes Silurian age carbonate rock 
units (limestone and dolomite) with some interbedded shale units.  The total 
thickness of this system in the county ranges from about 200 feet to 500 feet.  
 
Wells penetrating the Silurian and Devonian Carbonates Aquifer System in this 
county have reported depths ranging from 35 to 450 feet, but are commonly 75 to 
180 feet deep.  The amount of rock penetrated in this system typically ranges 
from 30 to 120 feet.  Some well records describe cavities or solution channels up 
to 15 feet in height (see map).  These karst features are produced by the action of 
ground water dissolving the limestone, primarily along fractures or zones of 
weakness such as bedding planes. 
 
Wells completed in the Silurian and Devonian Carbonates Aquifer System are 
capable of meeting the needs of domestic and some high-capacity users in this 
county.  Domestic well yields commonly range from 15 to 40 gallons per minute 
(gpm).  Static water levels typically range from 15 to 40 feet below the land 
surface.  There are 11 registered significant ground-water withdrawal facilities 
(32 wells) utilizing the Silurian and Devonian Carbonates Aquifer System in 
Wells County.  Reported high-capacity well yields range from 108 to 600 gpm. 
 
This aquifer system is generally not very susceptible to surface contamination due 
to thick clay deposits over most of the county.  However, in many places the 
bedrock surface is quite shallow.  In addition, solution features such as caves are 
described in several well records suggesting some karst development in places.  
Therefore, these areas are at moderate to high risk to contamination. 
    

Silurian and Devonian Carbonates Aquifer System
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Wells Co unty, Ind ia na  is lo c a ted  in the no rthea st po rtio n o f the sta te a nd  is situa ted  within two  
m a jo r d ra ina ge b a sins.  Mo st o f the c o unty is within the U pper Wa b a sh River Ba sin, b ut the ea st-
c entra l ed ge a nd  no rthea st c o rner is within the Ma um ee River Ba sin.   
T he genera lized  b ed ro c k po tentio m etric  surfa c e m a p c o nto ur eleva tio ns represent lines o f equa l 
eleva tio n to  whic h gro und wa ter levels will rise in wells.  Sta tic  wa ter level m ea surem ents in 
ind ivid ua l wells used  to  c o nstruc t the po tentio m etric  surfa c e m a p 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 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 va ria tio ns in m ea sured  sta tic  wa ter levels. 
Co o rd ina te lo c a tio ns o f wa ter well rec o rd s were physic a 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 c ed ures were utilized  to  refine o r rem o ve d a ta  where erro rs 
were rea d ily a ppa rent.   
In Wells Co unty there a re a ppro xim a tely 1,793 wa ter well rec o rd s.  Nea rly a ll wells a re 
c o m pleted  in b ed ro c k o f whic h a ppro xim a tely 969 (54%) a re lo c a ted .  T hese wells a re finished  
in lim esto ne a nd  d o lo m ite m a teria ls o f the Siluria n a nd  Devo nia n Ca rb o na tes Aquifer System .  
T o ta l well d epths fo r lo c a ted  wells ra nge fro m  37 to  450 feet with sta tic  wa ter levels tha t a re 
b etween 4 to  125 feet b elo w surfa c e. 
Po tentio m etric  surfa c e eleva tio ns ra nge fro m  a  high o f 860 feet m ea n sea  level (m sl) in the 
so uth-c entra l regio n o f the c o unty, to  a  lo w o f 770 feet m sl in the no rthwest a nd  no rthea st a rea s 
o f the c o unty.  Genera lized  gro und wa ter flo w d irec tio n fo r m o st o f Wells Co unty is to wa rd s 
m a jo r d ra ina ge releva nt to  the b a sin.  T herefo re, gro und wa ter flo w is to wa rd s the Wa ba sh River.  
Ho wever, the no rthea st a nd  ea st-c entra l ed ge o f the c o unty is within the Ma um ee River Ba sin 
a nd  genera l gro und wa ter flo w is no rthea st o ut o f the c o unty to wa rd s the St. Ma ry’s River.  
Muc h o f the Wells Co unty b ed ro c k surfa c e is o verla in b y unc o nso lid a ted  d epo sits tha t ra nge 
fro m  less tha n o ne fo o t, to  170 feet in thic kness (U nterreiner, 2007).  Where b ed ro c k is sha llo w, 
the po tentio m etric  surfa c e is genera lly und er unc o nfined  o r sem i-c o nfined  c o nd itio ns.  Ho wever, 
m o st o f Wells Co unty is c o vered  b y thic ker sed im ents o verlying b ed ro c k.  T herefo re, the 
po tentio m etric  surfa c e fo r m o st o f the c o unty is c o nsid ered  und er c o nfined  c o nd itio ns. 
 
U nterreiner, 2007, Bed ro c k Aquifer System s o f Wells Co unty, Ind ia na: Ind ia na Depa rtm ent o f Na tural Reso urces, Divisio n o f Water, Aquifer 
System s Ma p 39-B. 
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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 (polygo n 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 .  Water Resource 
Availability in the Maumee River Basin, Indiana (IDNR, 1996) was based on a 1:48,000 scale.   
Unconsolidated aquifer systems coverage (Unterreiner, 2007) was based on a 1:24,000 scale.  
 

Six unconsolidated aquifer systems have been mapped in Wells County:  the Till Veneer, the Hessen Cassel; the 
Bluffton Till; the Bluffton Till  Subsystem; the Bluffton Complex  and the Wabash River and Tributaries 
Outwash Sub system.  These systems comprise  sediments deposited by or resulting from glaciers, glacial 
meltwaters, and  post-glacial precipitation events.  Characteristics of the Hessen Cassel Aquifer System have 
been described and mapped as part of the basin study report;  Water Resource  Availability  in the Maumee River 
Basin, Indiana, IDNR, 1996.  The description of the regional Hessen Cassel Aquifer System has been modified 
here to include details specific to Wells County.  Boundaries of all aquifer systems are commonly gradational 
and individual  aquifers may extend across aquifer system boundaries.  
 

The Till Veneer Aquifer System has the most limited ground-water resources of the unconsolidated aquifer 
systems in the county.  This system is mapped over about 50 percent of Wells County, generally in areas where 
the depth to the bedrock surface is less than 50 feet.   
 
There is little potential for ground water production in the Till Veneer Aquifer System in Wells County.  Nearly 
all wells started in this system are completed in the underlying bedrock.  Unconsolidated deposits consist 
primarily of clay.  Where present, sand and gravel units are generally less than 5 feet thick.  The few wells 
completed in the Till Veneer Aquifer System in this county range from 30 to 56 feet deep.   
 
This system is not very susceptible to contamination from surface sources because of the low permeability of 
the near-surface materials.  However, there are areas where bedrock is extremely shallow.  These areas are 
moderately susceptible to contamination. 

The Bluffton Till Aquifer System primarily consists of glacial till separated by thin intratill sand and gravel 
layers.  In Wells County, this aquifer system ranges in thickness from 50 feet to 130 feet.  Saturated aquifer 
materials include sand and/or gravel deposits that are commonly 5 to 15 feet thick and typically overlain by 45 
to 75 feet of till.  
 
Wells completed in the Bluffton Till Aquifer System are capable of meeting the needs of most domestic and 
some high-capacity users in Wells County.  However, approximately 45 percent of wells started in this system 
utilize the underlying bedrock aquifer.  Wells producing from the Bluffton Till Aquifer System are typically 60 
to 90 feet deep.  Domestic well capacities are commonly 15 to 60 gpm.  Static water levels generally range from 
20 to 40 feet below the surface.    
 
The Bluffton Till Aquifer System typically has a low susceptibility to surface contamination because intratill 
sand and gravel units are commonly overlain by thick glacial till.  Shallow wells completed in this system are 
moderately susceptible to contamination.  

Areas where unconsolidated materials are generally greater than 50 feet in thickness, yet have little aquifer 
potential, are mapped as the Bluffton Till Aquifer Subsystem in Wells County.  This subsystem is mapped in 
about 30 percent of the county.  The Bluffton Till Aquifer Subsystem ranges from about 45 feet to 145 feet 
thick in Wells County.  However, the system is typically less than 100 feet deep.  Potential aquifer materials 
include thin, intratill sand and gravel deposits.  Where present, aquifer materials are capped by till that is 
generally 50 to 70 feet thick.   
 
More than 90 percent of wells started in the Bluffton Till Aquifer Subsystem in Wells County are completed in 
the underlying bedrock aquifer system.  However, this subsystem is capable of meeting the needs of some 
domestic users in the county.  The few wells producing from the Bluffton Till Aquifer Subsystem are completed 
at depths of 45 to 145 feet. 
 
This subsystem is generally not very susceptible to surface contamination because intratill sand and gravel units 
are overlain by thick till deposits.  Wells producing from shallow aquifers are moderately susceptible to 
contamination. 
 

This system is mapped in portions of southwestern Wells County.  The Bluffton Complex Aquifer System is 
characterized by unconsolidated deposits that are quite variable in materials and thickness.  Aquifers within the 
system range from thin to thick and include single or multiple intratill sands and gravels.  The aquifers are 
highly variable in depth and lateral extent and are typically confined by clay layers.  The total thickness of 
unconsolidated deposits is in excess of 170 feet in places.  
 
Well depths in the Bluffton Complex Aquifer System range from 60 to 160 feet although wells are typically 
completed at depths ranging from 60 to 110 feet.  Most wells are completed below the shallow aquifer (if 
present), which generally ranges in thickness from 1 to 10 feet.  A till cap of variable thickness commonly 
separates upper and lower aquifers, and ranges in thickness from 5 to 60 feet.  Wells completed in the Bluffton 
Complex Aquifer System produce from saturated aquifer materials that range in thickness from 4 to 120 feet but 
are typically 10 to 30 feet thick.   
 
This system is capable of meeting the needs of domestic and some high-capacity users.  Typical domestic yields 
range from 15 to 50 gpm.  Static water levels generally range from 20 to 30 feet below the surface.  There is 1 
registered significant ground-water withdrawal facility (2 wells) utilizing this system.  The facility’s one high-
capacity well has a reported pumping rate of 300 gpm.   
 
The Bluffton Complex Aquifer System is not very susceptible to contamination where overlain by thick clay 
deposits.  However, in some areas where surficial clay deposits are thin, the shallow aquifer, if present, is at 
moderate to high risk.   
 

The Wabash River and Tributaries Outwash Aquifer Subsystem is mapped along a portion of the Salamonie 
River valley in southwestern Wells County.  Sand and gravel from the melting glaciers (outwash) were 
deposited in places in this valley.  Total thickness of unconsolidated deposits overlying bedrock ranges from 
about 70 to over 160 feet.  
 
The Wabash River and Tributaries Outwash Aquifer Subsystem has the potential to meet the needs of domestic 
users.  The 4 wells completed in this system have well depths ranging from 40 to 160 feet.  Yields for these 
wells are 10 and 15 gpm with static water levels of 20 to 40 feet below the surface.  Areas within this aquifer 
system that have overlying clay or silt deposits are moderately susceptible to surface contamination; whereas, 
areas that lack overlying clay or silt deposits are highly susceptible to contamination. 
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The Hessen Cassel Aquifer System contains a few thin sand and gravel lenses occurring amidst thick sequences 
of tills and some fine-grained glaciolacustrine deposits.  The sand and gravel lenses within the system are either 
confined within glacial till or are directly overlying bedrock.  In Wells County, about 90 percent of the wells 
started in this system are completed in the underlying bedrock aquifer system.  However, the Hessen Cassel 
Aquifer System is capable of meeting the needs of some domestic users in the county.  The few wells completed 
in this system are 80 to 90 feet deep and produce from sand and gravel aquifers about 10 feet thick.  Reported 
yields for these domestic wells are 12 to 50 gallons per minute (gpm) with static water levels of 36 to 50 feet 
below the ground surface.  In general, this system has a low susceptibility to surface contamination because 
intratill sand and gravel units are commonly overlain by thick glacial till.  
 

Till Veneer Aquifer System

Hessen Cassel Aquifer System

Bluffton Till Aquifer System

Bluffton Till Aquifer Subsystem

Bluffton Complex Aquifer System
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This m ap  is c re ate d  from  se ve ral e xisting shap e file s.  Township  and  Range  Line s of Ind iana (line  shap e file , 20020621), Land  Surve y 
Line s of Ind iana (p olygon shap e file , 20020621), and  County Bound arie s of Ind iana (p olygon shap e file , 20020621), are  all from  the  
Ind iana Ge ological Surve y and  b ase d  on a 1:24,000 scale .  Road s (TIGER and  INDOT) (line  shap e file , 2005) is from  the  Ind iana 
De p artm e nt of Transp ortation and  b ase d  on a 1:100,000 scale .  Syste m 1 (line  shap e file , 2003) is from  the  Ind iana De p artm e nt of 
Transp ortation and  b ase d  on a 1:24,000 scale .  Incorp orate d  Are as in Ind iana 2000 (p olygon shap e file , 20021000) is from  the  U .S. 
Ce nsus Bure au and  b ase d  on a 1:100,000 scale .  Hyd rograp hy, Stre am s (NHD) (line  shap e file , 20081218), Rive rs (NHD) (p olygon 
shap e file , 20081218), and  Lake s (NHD) (p olygon shap e file , 20081218) are  from  the  U .S. Ge ologic al Surve y and  b ase d  on a 1:24,000 
scale . Basin b ound arie s are  m od ifie d  from  W ate rshe d  Bound ary Datase t (p olygon shap e file , 2008) from  the  Natural Re source  
Conse rvation Se rvice  and  b ase d  on a 1:24,000 scale .  Digital Ele vation M od e l im age  is d e rive d  from  the  Ind iana Ortho/LiDAR 
State wid e  Colle ction Program  (2011).  W e lls County U nconsolid ate d  No Aquife r M ate rial or Lim ite d  Data (p olygon shap e file , Schm id t, 
2013) and  Pote ntiom e tric Surface  Contours of the  U nconsolid ate d  Aquife rs of W e lls County, Ind iana (line  shap e file , Schm id t, 2014) are  
b ase d  on a 1:24,000 sc ale .
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W e lls County is locate d  in northe aste rn Ind iana and  is situate d  within two m ajor d rainage  b asins.
The  m ajority of the  c ounty lie s in the  U p p e r W ab ash Rive r Basin, while  the  e ast-ce ntral and
northe ast corne r are  situate d  in the  M aum e e  Rive r Basin.
The  Pote ntiom e tric Surface  M ap  (PSM ) of the  unconsolid ate d  aquife rs of W e lls County was 
m ap p e d  b y contouring the  e le vations of ab out 100 static wate r-le ve ls re p orte d  on we ll re cord s 
re c e ive d  p rim arily ove r a 50 ye ar p e riod .  The se  we lls are  com p le te d  in aquife rs at various 
d e p ths, and  typ ically, und e r confine d  cond itions (b ound e d  b y im p e rm e ab le  laye rs ab ove  and  
b e low the  wate r b e aring form ation).  Howe ve r, som e  we lls we re  com p le te d  und e r unconfine d  
(not b ound e d  b y im p e rm e ab le  laye rs) se ttings.  The  m ap p e d  p ote ntiom e tric surface  contours are  
p rim arily for the  up p e r 100 fe e t of the  unc onsolid ate d  m ate rials and  utilize  d ata for we lls 100 
fe e t or le ss in d e p th.  If the  shallow d ata was sp arse  or unavailab le  in an are a, d e e p e r we lls we re  
use d  to com p le m e nt the  m ap p ing.
The  p ote ntiom e tric surface  is a m e asure  of the  p re ssure  on wate r in a wate r b e aring form ation.  
W ate r in an unconfine d  aquife r is at atm osp he ric  p re ssure  and  will not rise  in a we ll ab ove  the  
top  of the  aquife r, in contrast to ground wate r in a confine d  aquife r which is und e r hyd rostatic  
p re ssure  and  will rise  in a we ll ab ove  the  top  of the  wate r b e aring form ation.
Static wate r-le ve l m e asure m e nts in ind ivid ual we lls use d  to construct county PSM ’s are  
ind icative  of the  wate r-le ve l at the  tim e  of we ll com p le tion.  The  ground wate r le ve l within an 
aquife r constantly fluctuate s in re sp onse  to rainfall, e vap otransp iration, ground wate r m ove m e nt 
and  p um p age .  The re fore , m e asure d  static wate r-le ve ls in an are a m ay d iffe r d ue  to local or 
se asonal variations.  Be cause  fluctuations in ground wate r are  typ ically sm all, static wate r-le ve ls 
can b e  use d  to construct a ge ne ralize d  PSM .  As a ge ne ral rule , b ut c e rtainly not always, 
ground wate r flow ap p roxim ate s the  ove rlying top ograp hy and  inte rse cts the  land  surface  at m ajor 
stre am s.
U nive rsal Transve rse  M e rcator (U TM ) coord inate s for the  wate r we lls we re  e ithe r p hysically 
ob taine d  in the  fie ld , d e te rm ine d  through ad d re ss ge ocod ing, or re p orte d  on wate r we ll re cord s.  
The  location of the  m ajority of the  wate r we ll re cord s use d  to m ake  the  PSM  we re  fie ld  ve rifie d .  
Ele vation d ata we re  ob taine d  from  a d igital e le vation m od e l.  Quality control/quality assurance  
p roce d ure s we re  utilize d  to re fine  or re m ove  d ata whe re  e rrors we re  re ad ily ap p are nt.
Pote ntiom e tric surfac e  e le vations range  from  a high of 840 fe e t m e an se a le ve l (m sl) in the  
southwe ste rn se ction of the  county, to a low of 770 fe e t m sl in the  northwe st.  Ground wate r flow 
d ire ction in the  northwe ste rn p ortion of the  county is ge ne rally toward s the  northwe st, and  to the  
northe ast in the  northe ast p art of the  county.  In the  southwe ste rn se ction of the  c ounty, 
ground wate r flow d ire ction tre nd s to the  north northwe st toward s the  Salam onie  Rive r.
U nconsolid ate d  p ote ntiom e tric surface  e le vation contours have  not b e e n e xte nd e d  throughout
m uc h of the  county.  The se  are as are  e ithe r lacking d ata or unconsolid ate d  d e p osits are  thin or
unp rod uctive .
The  county PSM  can b e  use d  to d e fine  the  re gional ground wate r flow p ath and  to id e ntify 
significant are as of ground wate r re c harge  and  d isc harge .  County PSM ’s re p re se nt ove rall 
re gional characte ristics and  are  not inte nd e d  to b e  a sub stitute  for site -sp e cific stud ie s.
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