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LASER-INDUCED FLUORESCENCE

“LESSONS LEARNED"



Missouri UST sites utilizing  Missouri UST sites utilizing  
LaserLaser--Induced FluorescenceInduced Fluorescence::
Dominator Fuels in Rock PortDominator Fuels in Rock Port

& & 
Former Kennett Conoco in KennettFormer Kennett Conoco in Kennett



LIF Components:LIF Components:
 LaserLaser
 2 Fiber Optic Cables2 Fiber Optic Cables
 Optical Detection SystemOptical Detection System
 LaptopLaptop
 Shock Protected Optical Compartment:Shock Protected Optical Compartment:

 Sapphire WindowSapphire Window
 Parabolic MirrorParabolic Mirror
 Shock Absorbing GelShock Absorbing Gel





Dominator Fuels Truck StopDominator Fuels Truck Stop
Rock Port Rock Port 

20092009





Rock Port GeologyRock Port Geology

 Soil composed of glacial loess and tillSoil composed of glacial loess and till

 Average depth to bedrock is 125 feet Average depth to bedrock is 125 feet 
below  ground  surfacebelow  ground  surface

 Site is specifically underlain by silt with Site is specifically underlain by silt with 
minor lenses of silty clay and sandminor lenses of silty clay and sand



Rock Port HydrogeologyRock Port Hydrogeology

 Shallow groundwater in the area considered   Shallow groundwater in the area considered   
potablepotable

 Municipal wells are cased to 100 feet below   Municipal wells are cased to 100 feet below   
ground surface in the Missouri River ground surface in the Missouri River 
Alluvium Aquifer        Alluvium Aquifer        

Site specific data include Depth to Site specific data include Depth to 
Groundwater at 21 to 26 feet below Groundwater at 21 to 26 feet below 
ground surfaceground surface



LaserLaser--Induced FluorescenceInduced Fluorescence
 

((LIFLIF) was conducted ) was conducted 
at the site from July 20 through July 23, 2009.at the site from July 20 through July 23, 2009.

28 direct push soil borings were associated     28 direct push soil borings were associated     
with this with this LIFLIF

 
investigation.investigation.

DieselDiesel
 

and and gasolinegasoline
 

releases have been   releases have been   
documented at the site.documented at the site.



The location of the The location of the LIFLIF
 

borings and the borings and the 
assumed assumed LLNNAAPPLL

 
plume (plume (shown inshown in

 
YELLOWYELLOW) ) 

are included on the next two slides:are included on the next two slides:







AssumedAssumed

LLNNAAPPLL
 

is presented is presented 

by by YELLOW YELLOW 

on the graph.on the graph.



Based upon previously Based upon previously 
conducted investigations, conducted investigations, 

the Department the Department 
expected the highest expected the highest 

concentrations of concentrations of dieseldiesel
 contaminationcontamination

 
to be to be 

found near found near LIFLIF
 

boring 6boring 6..



The Department The Department 
expected the highest expected the highest 

concentrations of concentrations of 
gasoline contaminationgasoline contamination

 to be found near to be found near 

LIF boring 17.LIF boring 17.



LESSONS  LEARNEDLESSONS  LEARNED



 

LIFLIF
 

results were not as reliable as traditional site results were not as reliable as traditional site 
characterization methodscharacterization methods



 

LIFLIF
 

sensor sensitive to variations in the soil matrixsensor sensitive to variations in the soil matrix



 

Organic matter, manOrganic matter, man--made chemicals, other made chemicals, other 
minerals can minerals can fluorescefluoresce



 

There is a potential for smearing and a memory There is a potential for smearing and a memory 
effect on the sensoreffect on the sensor



Former Kennett ConocoFormer Kennett Conoco
KennettKennett

20102010





Kennett Geology/Hydrogeology:Kennett Geology/Hydrogeology:
••0 0 --

 
5 feet of silty soil5 feet of silty soil

••5 5 --
 

40 feet of sand40 feet of sand
••40 40 --

 
175 feet of sand and gravel175 feet of sand and gravel

••175 175 --195 feet of sandstone195 feet of sandstone
••Unconfined aquifer starting at 10 feet is Unconfined aquifer starting at 10 feet is 

utilized as drinking water sourceutilized as drinking water source



LaserLaser--Induced FluorescenceInduced Fluorescence
 

was conducted was conducted 
at the site from January 25 through January at the site from January 25 through January 
28, 2010.28, 2010.


 

41 direct push soil borings were 41 direct push soil borings were 
associated  with this associated  with this LIFLIF

 
investigation.investigation.


 

DieselDiesel
 

and and gasolinegasoline
 

releases have been   releases have been   
documented at the site.documented at the site.


 

LLNNAAPPLL
 

has been observed in several has been observed in several 
existing monitoring wellsexisting monitoring wells



L15L15
 

is near a is near a 
monitoring well monitoring well 

where free phase where free phase 
product has been product has been 

identified for identified for 
several years.several years.



L17
was located near 

another well  with 
LLNNAAPPLL









LESSONS  LEARNEDLESSONS  LEARNED



 

LIFLIF
 

was useful in defining the extent of the was useful in defining the extent of the 
LLNNAAPPLL

 
plume.plume.



 

LIFLIF
 

results were used to determine the optimal results were used to determine the optimal 
location for monitoring wells and location for monitoring wells and 
LLNNAAPPLL

 
recovery wells.recovery wells.



 

Filters are available to reduce or eliminate Filters are available to reduce or eliminate 
unwanted responsesunwanted responses



Questions?

Paul Stock 
Minnesota Pollution Control Agency 

email paul.stock@state.mn.us

 
phone 218.846.8123

David Chambers
Nebraska DEQ

Petroleum Remediation Section 
402-471-4258

mailto:paul.stock@state.mn.us
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