
Look Before You Leap
D Dili d F S O tiDue Diligence and Former Sugarcane Operations



Former Sugarcane Fields in Hawai‘i
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Primary Sugarcane Pesticides

Fields (weed management)Fields (weed management)
1910s-1940s: Arsenic-based herbicides
1940s-1960s: Pentachlorophenol (+dioxins)
1960s-Present: Triazines (less toxic & persistent)

S d Di i V t (f i id )Seed Dipping Vats (fungicides)
1950s-1960s: Phenylmercuric acetate (mercury)
1970s-Present: Carbamates (less toxic & persistent)1970s-Present: Carbamates (less toxic & persistent)
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Soil Categories

SoilSoil
Category Contaminant Levels

C t A N t l b k dCategory A Natural background

Category B Low: Unrestricted land useCategory B Low: Unrestricted land use

Category C Moderate: Commercial/Industrial use only

Category D High: Remediation required



Sugarcane Operations and
Potential Soil ContaminationPotential Soil Contamination



Sugar Mills
Fi di DFindings to Date:
• Similar to other industrial sites (lead, asbestos, 

petroleum, etc.)p , )
• Soil contamination usually associated with pesticide 

mixing area and seed dipping vats
• Vandalism of electrical equipment for copper has caused• Vandalism of electrical equipment for copper has caused 

releases of PCB contaminated oils.



Former Sugarcane Fields
Findings to Date:
• Mostly Class B soils
• Arsenic &/or dioxins present but below levels of concernArsenic &/or dioxins present but below levels of concern
• Other pesticides rarely detected
• Hilo Area – Higher arsenic with localized Class C soils



Seed Dipping Vats
Findings to Date:
• Mercury contamination at outfall (often discharged to ocean)
• Less contamination around vat

Near fieldsAt millWith pesticidesp

Obvious Not so obvious… Look for the outfall



Contamination at Various Other Operations

Similar to
Sugarcane Fields

Similar to
Pesticide Mixing Areas

Cane Wash Mud
& Settling PondsAirstrip Mixing Areas

BagasseContainer Dumps



Pesticide Mixing Areas
Findings to Date:g
• Heavily contaminated with arsenic, dioxins and other pesticides 

and sometimes petroleum (Class C & D soils)
• Full remediation can cost millions• Full remediation can cost millions
• Most sites being capped for now
• Important to identify to land transfers or redevelopment



Finding them can be challenging…

In FieldsNear Sugar Mill



Finding them can be challenging…
Less Obvious (usual)Obvious (rare)

Former Tank Pads

Mixing Tanksg

Foundation & piping Building walls

Concrete slabs Gone



Do Your Diligence

• Sugarcane industry history booksg y y
• Sanborn Fire Insurance maps
• Historical aerial photos
• Local knowledge
• Field surveys (tanks, foundations, etc.)



Use Historical Information

Pesticide Mixing Area (1961)

Abandoned
Sugar Mill (2011)



Sugarcane History Books
Former Sugar Mill (1914)Former Sugar Mill (1914)



Sugar Mill Sanborn Map (1960)
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A bit late…



References:

Technical  Guidance Manual (site investigations)

Evaluation of Environmental Hazards at Sites with 
C t i t d S il d G d t ( iContaminated Soil and Groundwater (screening 
environmental data)

http://www.hawaiidoh.org/

Search for “Hawaii DOH TGM”


