
Federal Remediation Technology Roundtable Meeting June 05, 2008

Interactive Sediment Remedy 
Assessment Portal (ISRAP): 
A Tool to Facilitate Design of 
Long-term Remedial 
Monitoring Strategies

Victoria Kirtay, Bart Chadwick
Space and Naval Warfare Systems Center San DiegoSpace and Naval Warfare Systems Center San Diego

and

Jason Conder, Alan MacGregor and Victor Magar
Environ CorporationEnviron Corporation



Federal Remediation Technology Roundtable Meeting June 05, 2008

Why Monitor?

Characterize Baseline
Baseline Monitoring

Remedy feasibility
Supplement data to enable before & after comparison

Demonstrate Compliance
Construction Monitoring

Attainment of remedy design
Address acute risks to community, ecology, and workers

Performance Monitoring
Assessment of remedy function, now and in future

Demonstrate Success
Remedy Goal Monitoring

Assess remedial action objectives (RAOs) and in reducing 
human health and/or environmental risk
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Characterize Baseline
Baseline Monitoring

Remedy feasibility
Supplement data to enable before & after comparison

Demonstrate Compliance
Construction Monitoring

Attainment of remedy design
Address acute risks to community, ecology, and 
workers

Performance Monitoring
Assessment of remedy function, now and in future

Demonstrate Success
Remedy Goal Monitoring

Assess remedial action objectives (RAOs) and in 
reducing human health and/or environmental risk

Why Monitor?
Other Terms

“short-term” 
or 

“interim”

“long-term”

Better to 
focus on 

why you’re 
monitoring 
rather than 
how long
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Why Monitor? 
RemedyRemedy--Specific MonitoringSpecific Monitoring 
Primary Remedy FunctionsPrimary Remedy Functions

MNRMNR
Chemical 
transformation
Chemical 
sequestration 
Physical isolation 
(natural 
sedimentation 
and burial)
Offsite transport

CAPPINGCAPPING
Physical isolation 
Chemical 
sequestration 
Creation of a 
clean sediment 
surface 

DREDGINGDREDGING
Sediment and 
contaminant 
removal 
Reduce 
contaminant mass 
in sediment
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MNRMNR
Validate CSM 
Reduced 
contaminant 
availability
Ongoing 
transformation 
processes 
Ongoing 
sedimentary 
processes 
Future 
performance 
concerns:

Geochemical 
stability
Sediment stability

CAPPINGCAPPING
Validate 
construction 
Future performance 
concerns:

Demonstrate cap 
stability, long-
term isolation
Cap surface 
recontamination 
potential

DREDGINGDREDGING
Validate construction 
and mass removal 
Evaluate surface 
sediment 
concentrations  
Validate backfill  
Future performance 
concerns:

Sediment/residuals 
stability and 
natural recovery

Why Monitor? 
Remedy-Specific Monitoring 
Example Monitoring Needs



Federal Remediation Technology Roundtable Meeting June 05, 2008

What’s the Problem?
Public and industry uncertain of effectiveness and 
long-term stability of remedies.
Need for the development of improved methods 
for assessing ecosystem recovery at contaminated 
sediment sites to better understand the impact of 
remedial management strategies on the 
ecosystem. 
Need for guidance that standardizes long-term 
monitoring methods and approaches and which 
supports the Navy policy on sediment 
investigations and response actions (CNO, 2002). 
Several resources identify general monitoring Several resources identify general monitoring 
needs and approaches for sediment sites and needs and approaches for sediment sites and 
specific details concerning monitoring tools.specific details concerning monitoring tools.

No current framework that links remedyNo current framework that links remedy--specific and specific and 
goalgoal--specific monitoring needs with appropriate specific monitoring needs with appropriate 
monitoring tools and approaches.monitoring tools and approaches.
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Sediment Monitoring Resources: 
Approaches, Needs, Tools

USEPA.  2005.  Contaminated Sediment Remediation 
Guidance for Hazardous Waste Sites. 

USEPA.  2005.  Procedures for the Derivation of Equilibrium 
Partitioning Sediment Benchmarks (ESBs) for the Protection 
of Benthic Organisms: Metal Mixtures; Endrin; Dieldrin; and 
PAH Mixtures. 

USEPA. 2004. Guidance for Monitoring at Hazardous Waste 
Sites: Six-Step Process for Developing and Implementing a 
Monitoring Plan.

USEPA.  2003.  A Compendium of Chemical, Physical and 
Biological Methods for Assessing and Monitoring the 
Remediation of Contaminated Sediment Sites. 

USEPA.  2001.  Methods for Collection, Storage and 
Manipulation of Sediments for Chemical and Toxicological 
Analyses: Technical Manual.
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Matching Monitoring Tools with 
Monitoring Needs

Abundance of tools and approaches, but finite 
resources
Monitoring tool considerations for selection:

Baseline monitoring tools
Capability to satisfy more than one monitoring need or serve 
as additional/supplementary line of evidence 
Suitability under site conditions
Cost
Availability in marketplace
Spatial experimental design/results complexity
Temporal experimental design/results complexity
Logistical concerns
Efforts needed to interpret results and share with 
stakeholders
Ability to address monitoring need with low uncertainty
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What’s (part of) the Solution?

1. Develop a framework that links remedy- 
specific and goal-specific monitoring 
needs with appropriate monitoring tools 
and approaches.

2. Develop Web-Tool
Guidance - provide remedy-specific 
recommendations for sediment monitoring 
programs. 
Online, interactive web-tool - help RPMs focus 
on key issues associated with site-specific 
monitoring needs and facilitate a comparison 
of effective monitoring tools. 
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1.Develop Framework 
Linking Remedy-Specific Monitoring Phases to 
Monitoring Needs and Tools

Remedy

Pre-remedy

Time

Post-remedy 

Capping

Construction Monitoring

Remedial Goal Monitoring

Performance Monitoring

Beginning of 
Capping

End of Capping Attainment of 
Remedial Goal

Site 
Characterization

Baseline 
Monitoring

●  Risk reduction
●  Bioaccumulation
●  Ecological recovery

●  Delineation 
●  Risk characterization
●  Remedial design

●  Cap design specif ications 
(e.g., area, tolerances, 
thickness)
●  Water quality impacts

●  Supplementary data (if  
needed)

Figure 2.  Illustration of the temporal relationships between monitoring associated with capping.  Callout boxes provide examples of 
monitoring needs associated with post-remedy monitoring phases.

●  Cap stability
●  Chemical f lux through cap
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2. Interactive Sediment Remedy 
Assessment Portal (ISRAP)

On-line web-
tool

Guidance
Interactive 
matrix of 
monitoring 
needs and tools
Case Studies
Publicly 
accessible
Updatable

REMEDIES

3 (Capping, Dredging, MNR)

MONITORING PHASES

3 (Construction, Performance, 
Remedial Goal; as appropriate to each 
remedy)

MONITORING NEEDS*

24 unique needs 

MONITORING TOOLS*

44 unique classes of tools or individual 
tools

* One tool can often address multiple 
monitoring needs and/or can 
supplement other tools.
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ISRAP Transition

Modifications 
& Review

ISRAP 
Modifications
Internal 
Review
External Peer 
Review

Revisions
Review 
Comments
Revise 
ISRAP
Prepare 
for 
Transition

Transition & 
Release

Transition 
ISRAP to 
NFESC ERT2
Public 
Release
RITS
Publications

Summer 08Summer 08 Fall 08Fall 08 Spring 09Spring 09
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Challenges Ahead

How to improve cost estimation?
Incorporation of cost ranges for 
tools/classes of tools.

How to develop achievable exit 
criteria?

Examples from other sites
Guidance for specific remedies
e.g. DoD MNR Guidance
Provides examples on the translation of 
RAOs to measurement endpoints and 
success criteria.
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Summary
Many standard and novel monitoring tools available

One tool can often address multiple monitoring needs 
and/or can supplement other tools
Consider monitoring tools used during RI/FS
Carefully consider DQOs in monitoring tool selection and 
monitoring design

Strive to define success criteria that relate to RAOs (DQO 
Step 6, Establish Management Decision)

The remedy-specific approach described in the 
guidance document is intended to:

Provide a systematic framework for designing and 
selecting monitoring alternatives
Increase consistency among (Navy) sites and decrease 
uncertainties
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