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Select Aquifers and Vulnerability to Contamination 

Presented by Mike McVay P.E., P.G. ς December 4, 2014 

ÅInformation on selected aquifers around the state. 
ÅGeneral vulnerability factors 
ÅGeology 
ÅGroundwater flow 
ÅNitrate Priority Areas 

Topics for Today 
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DRASTIC Model of Potential Contamination 

DRASTIC Factors 
Depth to Water 
Net Recharge 
Aquifer Media 
Soil Media 
Topography 
Impact of Vadose Zone Media 
Hydraulic Conductivity of Aquifer 

ÅOne of many models 
ÅWidely used 
ÅIllustrates common 
factors influencing 
vulnerability  
ÅFlexible, can be 
adjusted to fit 
circumstances 
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Land Use 
Urban   3 
Irrigated Agriculture 2 
Dryland Agriculture 1 
Rangeland  1 
Forest   1 

Anthropogenic Activities Influence Vulnerability 

DRASTIC Factors 
Depth to Water 
Net Recharge* 
Aquifer Media 
Soil Media 
Topography 
Impact of Vadose Zone Media 
Hydraulic Conductivity of Aquifer 

*Adjustment made for ESPA vulnerability mapping by USGS. 

Physical Environment Influences Vulnerability 

DRASTIC Factors 
Depth to Water 
Net Recharge Land Use 
Aquifer Media 
Soil Media 
Topography 
Impact of Vadose Zone Media 
Hydraulic Conductivity of Aquifer 

ESPA Physical Factors 
Soils (drainage) 
Depth to Water 
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The Bear River Aquifer 

Bear River Aquifer: 

ÅGenerally exists in the mountain 
valleys that the Bear River follows. 
ÅDepth to water is typically less 
than 100 ft - often just a few tens 
of feet deep. 
ÅThe Bear River aquifer is 
unconfined. 
ÅRecharge is primarily by seepage 
of surface water near the basin 
margins.  Some recharge due to 
direct precipitation and irrigation 
seepage. 
ÅThe Bear River and groundwater 
are directly connected.  
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Bear River Aquifer: 

ÅGroundwater flows to the river. 
ÅA small amount of flow exits the 
aquifer to the northwest into the 
Bancroft-Lund aquifer. 
ÅA small amount of water enters 
the aquifer from Blackfoot 
Reservoir leakage. 
  

UTAH 

Bear River Aquifer: 

ÅAquifer generally composed of  
  unconsolidated sediments and   
  alluvial material. 
ÅAquifer is basalt in the northern 
 άōŜƴŘέ ǎŜŎǘƛƻƴΦ 
ÅBasalt allows some water to enter 
 the aquifer from the Blackfoot 
 Reservoir and allows some water 
 to exit the aquifer to the  
 northwest.  
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Bear River Aquifer NPAs: 

ÅSurface-Water Irrigated 
Agriculture 
ÅShallow groundwater 
ÅWell drained soils 
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Eastern Snake Plain Aquifer 

Big Southern Butte 

Eastern Snake Plain Aquifer: 

ÅAquifer composed primarily of basalt. 
ÅAquifer is generally unconfined with local confined conditions. 
ÅSome locally perched areas. 
ÅDepth to water ranges from a few feet in places near the river to over 1,000 feet in the 
center of the plain. 
ÅRecharge due primarily  
to irrigation and stream 
seepage, tributary  
underflow, and 
precipitation.  
ÅWater moves very easily 
(fast) through this aquifer  
ÅLargest aquifer in Idaho. 
ÅVery important to Idaho. 
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Cumulative Volume Change of Water Stored Within ESPA ς ESPAM2.1 

Water Budget Volume Change Annual Synoptic

1952 ς нлмо Ғ ммΣнолΣллл !C ǘƻǘŀƭ ǊŜƳƻǾŜŘ ŦǊƻƳ ǎǘƻǊŀƎŜ 
1952 ς нлмо Ғ мупΣллл !CκȅǊ ŀǾŜǊŀƎŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǎǘƻǊŀƎŜ 

Inflow ς Outflow = - ҟ{ǘƻǊŀƎŜ 

Eastern Snake Plain Aquifer: 

ÅGroundwater flow is generally to the west-southwest. 
ÅGroundwater flows from the margins of the aquifer toward the central axis and down to 
exit at the springs. 
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ESPA Aquifer: 

ÅAquifer generally 
composed of 
primarily of basalt. 
ÅPerched Aquifers in 
sediments. 
ÅBasalt extremely 
high transmissivity, 
sediments less 
transmissive. 

ESPA Aquifer: 

ÅNPAs located in 
areas dominated by 
sediments. 
ÅNPAs located in 
perched or shallow 
groundwater areas. 
ÅNPAs located in 
areas of irrigated 
agriculture (surface 
water dominated). 


