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Addressing the Tripod of Data Needs of Nature 
and Extent, Remedial Design, and Allocation

INFORMATION TO SUPPORT THE ALLOCATION
Building the Nexus to establish that a Facility had the  
potential to impact sediments to be remediated.

DATA TO SUPPORT REMEDIAL DESIGN
Collecting data early to support future remedial design will 
save time and facilitate a more cost-effective remedy.
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will change in the future, 
and the remedial actions 
that will drive the system to 
a desired outcome.
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Building the Allocation Position
Information needed to develop the Nexus

Defining the Nexus
− Integration of conceptual understanding of Facility operations 

with forensic lines of evidence

Conceptual model requires knowledge of the Facility
− Reconstruction of operations, chemical usage, and past practices
− Identification of complete and credible pathways

Complement with forensics 
− Defining the Facility’s signature
− Ability to differentiate contributors

Integration of multiple lines of forensic evidence
− Multiple lines of evidence can overcome information gaps 

Forensic lines 
of evidence 
must support 
the 
conceptual 
understanding 
of the Facility 
and its 
operations



Constructing a Nexus
Essential Elements
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Are there indicators of impact to 
sediments? 



• Process flow schematics 
identify areas of interest

• Institutional knowledge can 
fill in gaps
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Chemical Inventory 
What was used, when, and where
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PCBs

• Locations where chemicals were stored, used, disposed or transported for off-Site disposal.
• Chronology can limit chemicals to locations and pathways.

Remedy-driving COCs



• Manufacturing layouts provide the “where and how”

• May require additional process engineering knowledge to complete pathways 
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Link usage with potential discharge pathways
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Discharge Pathways
Mechanism for transport

Stormwater Discharge

Retention areas  

Drainage ditch  



 Company archives
− Product literature 
− Production records
− Internal phone directories
− Photos and museum exhibits 

 Facility material
− Site investigation reports
− Shipments, manifests, logbooks, etc.
− Engineering drawings and manufacturing layouts

 Interviews with past and present staff
− Wealth of information
− Resource of historical photographs, newsletters, etc.

 Commercial sources and databases
− File Reviews
− Historical aerials
− Libraries and historical societies
− Press releases

Available Resources
Project dependent

Great resource but highly dependent upon
corporate retention policies and accessibility

Limited to later years; manufacturing 
layouts may be proprietary; engineering 
drawings are invaluable

Institutional knowledge can supplement 
and address gaps – invaluable resource  

Databases and file reviews have limited value for 
periods before 1970; historical aerials are worth the 
expense and could be interpreted by experts



 Sampling considerations
– RI focus on delineation and risk assessment
– RD defines remedy footprint

 Compatibility 
– Sample collection and analysis
– Age of data

 Adequate analytes
– Could differ between RI/FS and RD
– COCs that could be indicators of Facility operations

 Forensic data needs
– Precursors, congeners, etc.
– Analytical methods
– Quality of data 
– Radiochemistry (Cs-137, Pb-210)

 Remedy Costs
– Coverage to define dredge/remedy prism
– Adequate for interpolation (laterally and vertically)

Data to Assess Impact
Challenges with sediment data

2,3,7,8-TCDD in Surface Sediment Samples
Figure 4-11b.  Remedial Investigation Report for the Focused Feasibility Study. 
Lower Eight Miles of the Lower Passaic River. 2014.

Sediment chemistry locations from the 2014 Focused Feasibility
Study for the Lower Passaic River

Sediment chemistry locations from the 2017-2019
Pre-Design Investigation for the Lower Passaic River

Sediment Chemistry Sample Locations Combined 2017/2018 and 2019
Figure 3-4.  Pre-Design Investigation Evaluation Report.
Remedial Design – Lower 8.3 Miles of the Lower Passaic River. July 2020.



Remedial Design Investigations
Collecting Data to Benefit RI, RD, and Allocation



• Bathymetric/Topographic 
• Utility (including historic 

utility)
• Geotechnical
• Treatability
• Chemistry
• Ecology

Remedial Design Investigations

Estimate 
of

Costs



• Topographic Survey
– Early topographic survey 

sets the context for the 
entire project, and 
reveals pathways that 
may not be obvious from 
large-scale public data

• Bathymetric Survey
– Bathymetric surveys 

completed early and 
periodically will reveal 
trends in sediment 
transport that can inform 
allocation and design 

Bathymetric/Topographic



• Go beyond records review to magnetometer / 
side scan sonar / sub-bottom profiling

• Early utility survey will identify potential conflicts 
to future remediation that will need to be 
avoided or negotiated with utility companies

Utility Survey



• Combine with 
deeper borings to 
collect data early

• Can help rule out 
certain remedial 
options

• Goes to define 
treatment footprints

Geotechnical



• Treatability studies are usually 
conducted on highly- to 
moderately-impacted material

• Samples can be collected early 
in the RI process

• Early treatability studies will 
provide higher certainty on costs

• Can also allow the group to take 
advantage of beneficial re-use 
opportunities

Treatability



• PDI data focuses on defining the final footprint of the 
remedy

• PDI can provide a greater density than the RI data
• Defining final footprint helps define the final cost
• COC data collected during PDI will improve the 

understanding of incremental costs associated with 
cleanup of any single chemical

Chemistry



• Restoration of disturbed 
areas is difficult, and can be 
a common point of failure

• Restoration demonstration 
plans during the design 
phase are a common 
solution

• Starting restoration testing 
early with small plots can be 
more effective and cost less

Ecology



Conclusions



• Cost 
– Early parties paying for RI may not be the same as the 

parties paying for the RD
– Some may want to spread costs over a longer time 

period
• Remedy Uncertainty

– Some early investigation may not be needed later for 
the final remedy

• Data/Scope Silos
– Depending on project/group structure, data sharing 

may not be automatic, or scope may be siloed based on 
area

Challenges



• Cost:
o Increased cost certainty early benefits all parties in resolving 

liability
• Remedy Uncertainty:

o Early investigation reduces remedy uncertainty, and can reduce 
costs associated with speculative investigation and monitoring

• Data/Scope Silos:
o Cooperative data sharing can benefit all parties
o Using a standard data format reduces work

Benefits



Questions and Observations
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