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BEDROCK AQUIFER SYSTEMS OF GRANT 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, 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.  

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.  
 
Bedrock aquifer systems in the county are overlain by unconsolidated deposits of varying 
thickness.  Bedrock depth ranges from 50 feet or less below the surface on the western 
portion of the county to more than 450 feet below the surface in the buried bedrock valley 
that cuts across the northeastern portion of Grant County.  However, throughout much of 
Grant County bedrock is commonly 100 to 200 feet below the surface.  Most of the 
bedrock aquifers in the 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 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. 
 
Two bedrock aquifer systems are identified for Grant County.  They are, from younger to 
older:  the Silurian and Devonian Carbonates, and the Maquoketa Group of Ordovician 
age.  Bedrock wells represent about 50 percent of all wells completed in the county. 
 
The susceptibility of bedrock aquifer systems to surface contamination is largely 
dependent on the type and thickness of the overlying sediments.  However, 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.  

The Silurian and Devonian Carbonates Aquifer System subcrops throughout much of 
Grant County.  This aquifer system consists exclusively of Silurian age carbonates in 
Grant County.  Because individual units of the Silurian and Devonian systems consist of 
similar carbonate rock types and cannot easily be distinguished on the basis of water well 
records, they are considered as a single water-bearing system. 
 
Wells completed in the Silurian and Devonian Carbonates Aquifer System are generally 
capable of meeting the needs of domestic and some high-capacity users in Grant County.  
Domestic wells utilizing this system have reported depths ranging from 30 to 497 feet, 
but are typically 90 to 220 feet deep.  The amount of rock penetrated in this system 
commonly ranges from 30 to 150 feet.  Typical yields for domestic wells range from 12 
to 40 gallons per minute (gpm) and static water levels are generally 20 to 55 feet below 
land surface.  There are 14 registered significant ground-water withdrawal facilities (29 
wells) with reported yields from 15 to 550 gpm. 
 
In most of Grant County the Silurian and Devonian Carbonates Aquifer System has a low 
susceptibility to surface contamination because it is overlain by thick clay deposits.  
However, solution features (caves) are described on a few well records suggesting minor 
karst development.  Therefore, areas where overlying clays are thin or absent are at 
moderate to high risk to contamination. 

In Grant County, the Maquoketa Group subcrops only in the buried pre-glacial valley 
where the overlying Silurian and Devonian bedrock has been removed by erosion.  The 
Maquoketa Group consists mostly of shale  with interbedded limestone units.   In general, 
this system ranges from 650 to 750  feet thick in the county.  However, no known wells 
utilize this aquifer system in Grant  County because the Maquoketa Group lies about 250 
to 450 feet below the ground surface and adequate water supplies are typically found in 
the overlying unconsolidated deposits  or in the Silurian and Devonian Carbonates, where 
present.  This aquifer system has a low susceptibility to surface contamination because 
thick clay deposits cover the subcrop area.  
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Gra n t Co un ty, In dia n a is lo c ated in  the n o rth-c en tral sec tio n  o f the state.  T he en tire c o un ty lies within  the U pper Wab ash River Basin .
T he Po ten tio m etric  Surfac e Map (PSM) o f the b edro c k aquifers o f Gra n t Co un ty wa s m apped b y c o n to urin g the elevatio n s o f 
appro xim ately 1300 static  water-levels repo rted o n  well rec o rds rec eived prim arily o ver a 50 yea r perio d.  T hese wells are c o m pleted 
in  aquifers at vario us depths, an d typic ally, un der c o n fin ed c o n ditio n s (b o un ded b y im perm ea b le layers ab o ve a n d b elo w the wa ter 
b earin g fo rm atio n ).  Ho wever, so m e wells were c o m pleted un der un c o n fin ed (n o t b o un ded b y im perm ea b le la yers) settin gs.  T he 
po ten tio m etric  surfa c e is a m easure o f the pressure o n  water in  a water b earin g fo rm atio n .  Water in  an  un c o n fin ed aquifer is at 
atm o spheric  pressure an d will n o t rise in  a well ab o ve the to p o f the water b earin g fo rm atio n , in  c o n trast to  water in  a c o n fin ed aquifer 
whic h is un der hydro static  pressure an d will rise in  a well ab o ve the to p o f the water b earin g fo rm atio n .
Sta tic  wa ter-level m ea surem en ts in  in dividual wells used to  c o n struc t c o un ty PSM’s are in dic ative o f the water-level at the tim e o f 
well c o m pletio n .  T he gro un dwa ter level within  an  aquifer c o n stan tly fluc tuates in  respo n se to  rain fall, eva po tra n spiratio n , 
gro un dwater m o vem en t an d pum page.  T herefo re, m easured static  water-levels in  an  a rea m a y differ due to  lo c al o r seaso n al 
varia tio n s.  Bec ause fluc tua tio n s in  gro un dwa ter are typic ally sm a ll, static  water-levels c an  b e used to  c o n struc t a gen eralized PSM.  
As a gen eral rule, b ut c erta in ly n o t always, gro un dwa ter flo w a ppro xim ates the o verlyin g to po gra phy a n d in tersec ts the lan d surfac e at 
m a jo r strea m s.
T he b edro c k po ten tio m etric  surfac e elevatio n  c o n to urs have n o t b een  exten ded thro ugh so m e po rtio n s o f n o rthern  an d c en tral Gra n t 
Co un ty.  T his a rea  is lac kin g in  data an d/o r c o vered b y m o re pro lific  un c o n so lidated depo sits that lim it the n ec essity to  c o m plete wells 
in  b edro c k.  In  this a rea, glac ia l sedim en ts with thic kn esses m o re than  400 feet in  plac es have filled a  deep b uried b edro c k valley, the 
L afayette (T ea ys) Bedro c k Va lley System .
U n iversal T ran sverse Merc a to r (U T M) c o o rdin a tes fo r the water wells were o b tain ed in  the field, determ in ed thro ugh address 
geo c o din g, o r repo rted o n  water well rec o rds b y the drillers.  Ho wever, the lo c atio n  o f the m ajo rity o f the wa ter well rec o rds used to  
m a ke the PSM were field verified.  Elevatio n  data were o b tain ed fro m  a digital elevatio n  m o del.  Quality c o n tro l/quality a ssura n c e 
pro c edures were utilized to  refin e o r rem o ve data where erro rs were rea dily appa ren t.
Bedro c k po ten tio m etric  surfac e lin es in  Gran t Co un ty ra n ge fro m  a so utherly high o f 870 feet m ean  sea level (m sl) n ear the to wn s o f 
Fo wlerto n  an d Ha c klem a n , to  a n o rthward lo w o f 740 feet m sl just ab o ve the headwaters o f Mississin ewa L a ke.  Gro un dwater flo w 
direc tio n  is gen erally to  the west an d n o rthwest, an d to wards m ajo r stream s in  the c o un ty; the Mississin ewa River an d its trib uta ries, 
an d Pipe Creek.
T he c o un ty PSM c an  b e used to  defin e the regio n a l gro un dwa ter flo w path a n d to  iden tify sign ific a n t areas o f gro un dwater rec harge 
an d disc ha rge.  Co un ty PSM’s represen t o verall regio n al c harac teristic s an d are n o t in ten ded to  b e a sub stitute fo r site-spec ific  studies.
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UNCONSOLIDATED AQUIFER SYSTEMS OF GRANT COUNTY, INDIANA
Five unconsolidated aquifer systems have been mapped in Grant County:  the Till 
Veneer; the Bluffton Till; the Bluffton Till Subsystem; the Bluffton Complex; and the 
Wabash River and Tributaries Outwash Subsystem.  Boundaries of all aquifer systems 
described are commonly gradational, and individual aquifers may extend across aquifer 
system boundaries.  
 
The thickness of unconsolidated deposits in Grant County is quite variable because 
glacial material has been deposited over an uneven bedrock surface.  Unconsolidated 
materials range from 50 feet thick or less in the western portion of the county to more 
than 450 feet in the buried bedrock valley that cuts across the northeastern portion of 
Grant County.  However, throughout much of Grant County unconsolidated deposits are 
commonly 100 to 200 feet thick. 
 
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. 
 

Registered Significant Ground-
Water Withdrawal Facility

EXPLANATION

Lake & River

State Road & US Highway

County Road

Stream

Interstate

Municipal Boundary

State Managed Property

The Bluffton Complex Aquifer System is mapped over a large portion of eastern Grant 
County and is characterized by unconsolidated deposits that are quite variable in 
materials and thickness.  Sand and gravel aquifer deposits are commonly overlain by a 
thick till.  This system generally also exhibits alternating layers of outwash and till of 
variable thickness above the main aquifer.  The main aquifer deposits that cap the buried 
bedrock valley are typically thicker and more continuous than the shallower sand and 
gravels in this system.  Total thickness of the Bluffton Complex Aquifer System 
generally ranges from about 70 to over 185 feet in Grant County. 
 

 In northeastern Grant County, this system overlies the Lafayette 
 (Teays) Bedrock Valley System, which trends northwest from the 
 area near the town of Jadden, toward Metocinah Creek .  The total 
 unconsolidated thickness exceeds 450 feet in many places.  The 
 few wells completed in this portion of the system produce from 
 both upper and lower sand and gravel aquifers.  The wells 
 producing from the upper aquifer range in depth from about 100 to 
 215 feet.  The lower aquifer wells produce from depths up to 430 
 feet deep.  In places, the total saturated thickness exceeds 30 feet. 
 
 Southeast of the town of Arcana a small tributary enters the buried 
 valley system.  This portion of the buried valley has very little 
 deep potential.  

 
This system is capable of meeting the needs of domestic and some high-capacity users in 
Grant County.  However, approximately 15 percent of wells started in this system utilize 
the underlying bedrock aquifer.  The most utilized aquifer layers  in the Bluffton Complex 
Aquifer System are generally 10 to 30 feet thick sands and/or gravels overlain by a till 
cap which is commonly 30 to 80 feet thick.  Wells in this system are typically completed 
at depths ranging from 70 to 140 feet.  Domestic well yields are commonly 15 to 50 gpm 
and static water levels are generally 30 to 70 feet below the surface.  There are 10 
registered significant ground-water withdrawal facilities (27 wells) utilizing this system 
and individual wells produce 22 to 1600 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.  

Areas where unconsolidated materials are generally greater than 50 feet in thickness, yet 
have limited aquifer potential, are mapped as the Bluffton  Till Aquifer Subsystem.  The 
unconsolidated material in this subsystem ranges from about 50 to 200 feet thick in Grant 
County.  Potential aquifer materials include intratill sand and gravel deposits.  Where 
present, aquifer materials are capped by till that is commonly 30 to 85 feet thick.  
 
More than 85 percent of wells started in the  Bluffton Till Aquifer Subsystem in this 
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 generally completed at 
depths of 60 to 140 feet.  Intratill sand and gravel aquifer materials are typically 5 to 10  
feet thick.  Reported well yields generally range from 5 to 25 gpm and static water levels 
are commonly 45 to 90 feet below the surface.  
 
This subsystem is generally not very susceptible to surface contamination because 
intratill sand and gravel units are overlain by thick till deposits.  However, in some areas 
where aquifers are shallow and overlying clay deposits are thin, the system is at moderate 
risk. 

In Grant County, the Till Veneer Aquifer System includes areas where the 
unconsolidated material is predominantly thin till overlying an eroded bedrock surface.  
This system has the most limited ground-water resources of the unconsolidated aquifer 
systems in the county and is mapped in the western portion of Grant County.  Total 
thickness of the Till Veneer Aquifer System generally ranges from about 25 to 50 feet.  
 
There is little potential for ground-water production in this system in Grant County.  
Potential aquifer materials include thin isolated sand and/or gravel layers.  However, 
none of the reported wells penetrating this aquifer system are completed in 
unconsolidated materials, which are bypassed in favor of the underlying bedrock.   The 
Till Veneer Aquifer System is not very susceptible to contamination from surface sources 
because the near-surface materials generally have low permeability. 

The Bluffton Till Aquifer System primarily consists of thick clay with thin intratill sand 
and gravel layers.  In Grant  County, this aquifer system  ranges in thickness from about 50 
feet to more than 250 feet (where glacial deposits have filled bedrock valleys).  Wells 
completed in the Bluffton Till Aquifer System are capable of meeting the needs of most 
domestic and some high-capacity users in Grant  County.  However, approximately 22 
percent of wells started in this system utilize the underlying bedrock aquifer.  Saturated 
aquifer materials include sand and/or gravel deposits that are commonly 5 to 25 feet thick 
and are generally overlain by 25 to 140 feet of till. 
 
Wells producing from the Bluffton Till Aquifer System are typically  60 to 115 feet deep.  
Domestic well capacities are commonly  10 to 50 gallons per minute (gpm).  Static water 
levels generally range from 15 to 60  feet below the surface.  There are 3 registered 
significant ground-water withdrawal facilities ( total of 10 wells) with reported yields  that 
range from 50 to 518  gpm. 
 
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. 

The Wabash River and Tributaries Outwash Aquifer System is mapped along part of the 
Mississinewa River in southeastern Grant County.  The Wabash River and Tributaries 
Outwash Aquifer Subsystem has the potential to meet the needs of domestic and some 
high-capacity users.  However, approximately 8 percent of wells started in this system 
utilize the underlying bedrock aquifer.   The few wells utilizing this system in Grant 
County have been reported at depths of 65 to 100 feet.  Saturated aquifer materials 
include sand and/or gravel deposits that are commonly 10 to 30 feet thick and are 
generally overlain by 10 to 30 feet of clay.  Yields for these wells are 10 to 25 gpm with 
static water levels ranging from 20 to 35 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 . 

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 (Schrader, 2008) was based  
on a 1:24,000 scale. 
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Gra nt Co unty, Ind ia na  is lo c a ted  in the no rth-c entra l sec tio n o f the sta te.  T he entire c o unty lies within the U p p er Wa b a sh River Ba sin.
T he Po tentio m etric  Surfa c e Ma p  (PSM) o f the unc o nso lid a ted  a quifers o f Gra nt Co unty wa s m a p p ed  b y c o nto uring the eleva tio ns o f 
a p p ro xim a tely 890 sta tic  wa ter-levels rep o rted  o n well rec o rd s rec eived  p rim a rily o ver a  50 yea r p erio d .  T hese wells a re c o m p leted  in 
a quifers a t va rio us d ep ths, a nd  typ ic a lly, und er c o nfined  c o nd itio ns (b o und ed  b y im p erm 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).  Ho wever, so m e wells were c o m p leted  und er unc o nfined  (no t b o und ed  b y im p erm ea b le la yers) settings.  T he 
p o tentio m etric  surfa c e is a  m ea sure o f the p ressure o n wa ter in a  wa ter b ea ring fo rm a tio n.  Wa ter in a n unc o nfined  a quifer is a t 
a tm o sp heric  p ressure 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  p ressure 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.
T he m a p p ed  p o tentio m etric  surfa c e c o nto urs p rim a rily utilized  d a ta  o b ta ined  fro m  wells 100 feet o r less in d ep th.  If the sha llo w d a ta  
wa s sp a rse o r una va ila b le in a n a rea , d eep er wells a re used  to  c o m p lem ent the m a p p ing.  T here a re la rge p o rtio ns in western Gra nt 
Co unty where unc o nso lid a ted  well d a ta  is la c king a nd /o r c o vered  b y thin o r unp ro d uc tive d ep o sits, therefo re, the p o tentio m etric  
surfa c e eleva tio n c o nto urs ha ve no t b een extend ed  thro ugh these a rea s.
Sta tic  wa ter-level m ea surem ents in ind ivid ua l wells used  to  c o nstruc t c o unty PSM’s a re ind ic a tive o f the wa ter-level a t the tim e o f 
well c o m p letio n.  T he gro und wa ter level within a n a quifer c o nsta ntly fluc tua tes in resp o nse to  ra infa ll, eva p o tra nsp ira tio n, 
gro und wa ter m o vem ent a nd  p um p a ge.  T herefo re, m ea sured  sta tic  wa ter-levels in a n a rea  m a y d iffer d ue to  lo c a l o r sea so na l 
va ria tio ns.  Bec a use fluc tua tio ns in gro und wa ter a re typ ic a lly sm a ll, sta tic  wa ter-levels c a n b e used  to  c o nstruc t a  genera lized  PSM.  
As a  genera l rule, b ut c erta inly no t a lwa ys, gro und wa ter flo w a p p ro xim a tes the o verlying to p o gra p hy a nd  intersec ts the la nd  surfa c e a t 
m a jo r strea m s.
U niversa l T ra nsverse Merc a to r (U T M) c o o rd ina tes fo r the wa ter wells were o b ta ined  in the field , d eterm ined  thro ugh a d d ress 
geo c o d ing, o r rep o rted  o n wa ter well rec o rd s b y the d rillers.  Ho wever, the lo c a tio n o f the m a jo rity o f the wa ter well rec o rd s used  to  
m a ke the PSM were field  verified .  Eleva tio n d a ta  were o b ta ined  fro m  a  d igita l eleva tio n m o d el.  Qua lity c o ntro l/qua lity a ssura nc e 
p ro c ed ures were utilized  to  refine o r rem o ve d a ta  where erro rs were rea d ily a p p a rent.
U nc o nso lid a ted  p o tentio m etric  surfa c e eleva tio ns in Gra nt Co unty ra nge fro m  a  so utherly high o f 870 feet m ea n sea  level (m sl) so uth 
o f the T o wn o f Fo wlerto n, to  a  lo w o f 750 feet m sl in the no rth-c entra l p a rt just a b o ve the hea d wa ters o f Mississinewa  L a ke.  
Gro und wa ter flo w d irec tio n is genera lly to  the west a nd  no rthwest, a nd  to wa rd s m a jo r strea m s in the c o unty; the Mississinewa  River 
a nd  its trib uta ries, a nd  Pip e Creek.
T he c o unty PSM c a n b e used  to  d efine the regio na l gro und wa ter flo w p a 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.  Co unty PSM’s rep resent o vera ll regio na l c ha ra c teristic s a nd  a re no t intend ed  to  b e a  sub stitute fo r site-sp ec ific  stud ies.
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