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Objectives

• Problem Statement:
– How to integrate copious amounts data into site 

management decision making
• Solution:

– Apply a set of proven data management and 
decision support tools

• Demonstration:
– Show that these tools can be used to integrate Triad 

data into bigger picture site management decision 
making processes
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Take Home Messages
• The 3 tenets of Triad are easily assimilated into the full-

breadth site management (SM) routine
– For example, “adaptive site management” by the US Navy

• Real-time data evaluation is important to make informed 
decisions and to maintain steady remedial progress
– Consistent with the fast pace of a Triad project

• Decision support tools are useful to evaluate the data 
and reduce them to critical decision focal points
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Problem Statement

• Typical Triad projects collect a ton of data
– Inevitably, some get “lost” without data management 
– Or are wasted without evaluation tools that can be 

used in a real-time manner

• If data get “lost”, then 
uninformed decisions 
are made
– Most of the data is useful 

and important to decision 
making
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Problem Statement (continued)

• Practical and accessible tools are needed to 
facilitate data evaluation and make informed 
decisions
– Anyone can collect a ton of information
– Real challenge is to optimize data use and collect 

minimum amount of data to serve as many remedial 
decisions as possible
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A Toolbox Solution

• Practical real-time data management tools for 
SM:
– SCM checklist and certainty screening tool
– Real-time model for assessing remediation direction
– Multi-criteria decision analysis (DA) to integrate the 

data and systematically rationalize a decision
• Applicable to a broad range of SM decisions:

– Stop investigation and proceed with remediation
– Implement partial mass removal
– Define a soil excavation volume
– Identify a site exit strategy or remedial direction
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Decision Making Requires 
Project Team Consensus!

• These tools are useful only if the project team 
is committed to consensus

• An engaged project team is a critical success 
factor for efficient execution of Triad and SM

• Each core project team member must do their 
homework

• Consensus building is challenging
– Unfortunately, environmental data are often 

debatable
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We Have the Data, Now What?
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SCM and Site Direction Certainty 
Screening

• Concurrent process 
of looking at where 
you’re headed and 
what data you need 
to get there

• Two synergistic certainty screening tools which 
assist the project team with the questions:
– How much data is enough?
– What is the general site direction?
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SCM Checklist Certainty 
Screening Tool

• Simple spreadsheet developed to pull a lot of data into 
useful format for assessing when enough is enough

• Itemizes components of the SCM and asks specific 
questions about the level of user’s understanding

• Project team consensus process
• Compiled into one resource for efficient review
• This tool aids group decision-making by laying it all out 

on the table (requires people’s commitment to detailed 
data review and scrutiny)

• Explicitly addresses uncertainties
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Overview –
SCM Certainty Evaluation Tool
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User Entry –
SCM Certainty Evaluation Tool
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Multi-Site Composite –
SCM Certainty Evaluation Tool
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Real-time Model for Assessing 
Remediation Direction

• Tackles the question of what direction should remedial 
efforts be headed

• Site direction is useful to optimize Triad data collection 
efforts
– For example, if DNAPL is present, then finer investigation 

spacing and pore fluid soil samples may be needed for 
remedial design

• Results are used to re-assess and re-prioritize Triad 
data objectives and to focus collection on data to 
define an Exit Strategy (or come as close as possible)

• Similar format as the SCM Certainty Screening Tool
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Overview –
Remedial Direction Screening Matrix
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User Entry –
Remedial Direction Screening Matrix
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Results Interpretation –
Remedial Direction Screening Matrix
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We’ve Optimized the Data 
Collection, Now What?
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Multi-Criteria Decision Analysis 

• A systematic approach to 
resolving complex 
problems involving 
multiple variables and 
competing objectives

• Synergies with Triad process include:
– Allows real-time decision making
– Evaluates both qualitative and quantitative criteria 
– Quantifies uncertainty 
– Builds consensus among multiple stakeholders
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Example DA Input

Criterium DecisionPlus® by InfoHarvest, 
http://www.infoharvest.com
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Example DA Results

Criterium DecisionPlus® by InfoHarvest, 
http://www.infoharvest.com
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Conclusions

• TRIAD IS A SITE MANAGEMENT 
PHILOSOPHY!

• A critical success factor for Triad projects is 
efficient integration of data into the SM 
decision making process

• Real-time, consensus-driven decision making 
tools are available to reduce the copious 
amounts of data to decision focal points

• Well informed decisions advance sites to 
closure
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