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BROWNFIELD VS GREENFIELDBROWNFIELD VS GREENFIELD

• BROWNFIELD SITE - Old abandoned or 
under utilized industrial or commercial site 
with contamination, usually located within 
the inner city, but can be found in small 
towns

• GREENFIELD SITE - Raw undeveloped 
farm field or woodland





SITE HISTORY AND GEOLOGYSITE HISTORY AND GEOLOGY

• REVIEW LOCAL HISTORICAL REFERENCES
- Aerial Photos
- Fire Insurance Maps
- Old RR maps

REVIEW LOCAL GEOLOGIC REFERENCES
- Surficial Geology
- Bedrock Geology
- Hydrogeology
- Water Well Logs



1945 Aerial Photo









St. Paul Flats Region
60 to 70 feet Grantsburg Sublobe meltwater stream deposits overlying 

bedrock







TYPICAL RR SITE TYPICAL RR SITE 
CONTAMINANTSCONTAMINANTS

• Petroleum – tanks, spills, asphalt plant
• Polynuclear Aromatic Hydrocarbons (PAHs) – cinders, 

burned oils
• Lead – painting and soldering activities
• Asbestos – soldering activities
• Tar with Chlorinated Volatile Organic Compounds 

(VOCs)
• Degreasing Solvents – Chlorinated VOCs
• Other

– Grease pits, sumps, holding tanks
– Concrete, debris
– RR Ties



INVESTIGATION STEPSINVESTIGATION STEPS

• BORINGS
• MONITORING WELL INSTALLATIONS
• TRENCHING AND TEST PITS
• GEOPHYSICAL EXPLORATIONS
• SAMPLE SCREENING WITH FIELD 

INSTRUMENTS
• SAMPLE COLLECTION FOR LAB ANALYSIS



AUGER BORINGSAUGER BORINGS

DRILL RIG



GEOPROBEGEOPROBE®® BORINGSBORINGS





REMOTEREMOTE TESTINGTESTING

• GLOBAL 
POSITIONING 
SYSTEMS & 
MAPPING



SEDIMENT FIELD SCREENING SEDIMENT FIELD SCREENING 
INSTRUMENTSINSTRUMENTS



GROUNDWATER SAMPLING GROUNDWATER SAMPLING 
& MONITORING WELLS& MONITORING WELLS



INVESTIGATION STEPSINVESTIGATION STEPS

• PREPARE SUMMARY TABLES, MAPS AND 
CROSS SECTIONS

• DEFINE SOURCE, DEGREE, AND EXTENT OF 
CONTAMINATION

• COMPARE RESULTS TO CLEANUP GOALS
• CONDUCT MORE BORINGS, ETC. ETC.



Sample LocationsSample Locations
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From: 2004 Monitoring Report, The RETEC 
Group, Inc., March 2005, MPCA





RESULTS LEAD TO RESULTS LEAD TO 
REMEDIATION DECISIONSREMEDIATION DECISIONS

• CONTAMINANT CHARACTER
• MAGNITUDE/QUANTITY
• EXTENT OF IMPACT
• MIGRATION POTENTIAL
• HEALTH OR ENVIRONMENTAL RISK TO 

POTENTIAL RECEPTORS!!



MPCA CLEANUP GOALSMPCA CLEANUP GOALS

• PETROLEUM – 10 PPM ORGANIC 
VAPORS

• LEAD – 700 PPM
• PAHs – 4 PPM
• ASBESTOS – 0 PPM



REMEDIATION TECHNOLOGIESREMEDIATION TECHNOLOGIES

• Install recovery wells to pump petroleum 
product floating on the water table

• Air sparging and soil vapor extraction wells 
to reduce dissolved petroleum and solvent 
in sediments and groundwater

• Excavation of tar, lead, PAH, asbestos 
and petroleum contaminated sediments

• Natural attenuation of groundwater 
contamination



REMEDIATION OF SOUTHERN REMEDIATION OF SOUTHERN 
PART OF SITE FOR PART OF SITE FOR 
REDEVELOPMENTREDEVELOPMENT

• Excavation of lead, PAH, asbestos and 
petroleum contaminated sediments

• Lead stabilization treatment then landfill
• Natural attenuation of groundwater 

contamination







REMEDIATION STEPSREMEDIATION STEPS

• Excavate to limits then stockpile
• Screen soils with field instruments while digging
• Segregate stockpiles based on screening levels
• Keep digging until meet cleanup goals
• Take confirmation samples for laboratory 

analysis
• Fill and compact after meeting cleanup goals
• Haul to landfill






































