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Problem Statement

1. Remediation technologies for 
contaminated groundwater sites 
are expensive and imperfect

2. Matrix diffusion at heterogeneous 
sites can enhance contaminant 
persistence 

3. Many sites has often appear to 
“hit a wall” because remaining 
mass is hard to treat
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Critical Elements of a Transition Assessment

NRC, 2013

“At many complex sites, contaminant concentrations in the 
plume remain stalled at levels above cleanup goals despite 
continued operation of remedial systems.” 

“There is no clear path forward…” 

“If the effectiveness of site remediation reaches a point of 
diminishing returns…the transition to monitored natural 
attenuation or some other active or passive management 
should be considered using a formal evaluation.” 
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Critical Elements of a Transition Assessment

1. Describe site complexities and 
implications for achieving cleanup goals

2. Quantitative assessment of temporal 
concentration trends 

3. Identification of alternative approaches 
for managing the site (e.g., MNA)

NRC emphasizes importance of 
transition assessment but is not 
prescriptive in how it should be done.

KEY 
POINT:
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Project Objective

Develop a quantitative, 
research-driven web-
based tool that provides 
stakeholders with reliable 
and transparent way to 
decide when to transition 
from active treatment to 
MNA and other 
alternative approaches
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Web-Based Tool:  Concept and Structure

TA2:
Teaching Assistant for 

Transition Assessments

• Web-based app

• Runs in a web browser

• No downloading 
requirements

• Free

• Anticipated release in 
late 2023

Click buttons to 
access modules 
that explore key 
individual 
questions

Homepage for the working version of this app
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Web-Based Tool:  Concept and Structure

Quantitative Analysis Tools Qualitative Learning Tools

User can go through a single module 
(to answer specific question(s)) 

or multiple modules 
(for more comprehensive TA)

10 Modules 
(“Tools”)
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Web-Based Tool:  Concept and Structure

1. Has a concentration vs 
time asymptote been 
reached at my site?

2. Is my plume still 
expanding?

3. How long will it take to 
reach cleanup goals after 

source remediation at my site?

4. What level of performance 
can I expect from an in-situ 

source remediation projects?

10. Summary 
and 

Remediation 
Transition 

Assessment 
Index (RTAI)

8. Understand how much geologic 
heterogeneity there is at a site

9. Learn from other SERDP 
Transition Assessment Projects

6. Model a groundwater plume 
for a Transition Assessment

7. Enhanced Monitored 
Natural Attenuation 

processes

5. Can I meet my cleanup goal at a 
downgradient point of compliance 

after stopping active treatment? 

Quantitative Analysis Tools Qualitative Learning Tools



10

Web-Based Tool:  Data Input

KEY POINTS:  

• Site-specific 
monitoring data is 
pasted or uploaded 
into the tool

• No data is stored in 
the cloud - users save 
data on their 
computers.
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Tool 1 - Asymptotes:  Are you approaching a 
concentration vs. time asymptote?
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Tool 1 - Asymptotes:  Five asymptote tests

5

KEY POINT:  Site-specific data are processed to develop simple Lines of Evidence (LOE)
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Tool 2 – Plume Stability:  
Spatial and temporal analysis
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Tool 3 – Remediation Timeframe Estimates:  How long will 
it take to reach cleanup goals after source remediation?

SERDP Project ER-2529 
(PI: Dr. Bob Borden)

28,000 REMChlor-MD Simulations

Borden and Cha Paper 
(Science of the Total Environment, 2021)



15

Tool 3 – Remediation Timeframe Estimates
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Tool 3 – Remediation Timeframe Estimates

Describe Layers and Lenses
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Tool 3 – Remediation Timeframe Estimates

KEY POINT:  

Estimates remediation 
timeframe after active 
source treatment (with 
uncertainty) to compare 
to MNA-based 
approaches.
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Tool 4 – Remediation Performance: 
What performance can I expect from in situ remediation?

KEY POINT:  

Tool provides access to 
empirical performance data 
for benchmarking purposes
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Tool 5 – Plume Attenuation Rates:  Can I meet a 
downgradient cleanup goal after transitioning to MNA?

1. Estimate the plume attenuation rate 
using field data (concentration vs. 
distance) or lab-based data  

2. Use this rate to forecast the future 
plume extent downgradient of source 
area (e.g., after shutting off a P&T well) 

3. If forecasted concentrations at point-of-
compliance are below the goal, then this 
supports transitioning to MNA as risk 
management strategy

C

distance

?
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Tool 5 – Plume Attenuation Rates:  
Use Pre-Remediation rate constants

Natural attenuation rate used for future 
plume projections
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Tool 5 – Plume Attenuation Rates:  
Use Pre-Remediation rate constants

Natural attenuation rate is sufficient to achieve 
cleanup goal
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Tools 6 – 9
The Four Qualitative Modules  
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Tools 6 – 9
The Four Qualitative Modules  
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Tool 10 – Summary of Site-Specific 
Transition Assessment (TA)  

“Bright line” criteria

Summarizes results from 
multiple tools

Determine if the concentration goal at the point of       
compliance can be met with MNA (Tool 5)

Calculate Remediation Transition Assessment Index (Tool 10b)

Determine if the remediation timeframe for MNA is reasonable 
and/or similar to the timeframe after source remediation (Tool 3)

1. Describe site 
complexities 

and 
implications for 

achieving 
cleanup goals

2. Perform 
quantitative 

assessment of 
concentration 
trends (e.g., 

“asymptotic”)

3. Evaluate 
alternative 

approaches for 
managing the 

site

Complete Checklists (Tool 10c)

3a. MNA

3b. Enhanced 
Attenuation / Active 

Remediation

Walks through key 
elements of TA

1

2

3
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Tool 10 – Summary of Site-Specific TA:
Remediation Transition Assessment Index (RTAI) 

1 532 4

RTAI = 1 
Site is poor 

candidate for 
transition

RTAI = 5 
Site is strong 
candidate for 

transition

RTAI
• Remediation Transition 

Assessment Index (RTAI) is a 
simple metric that reflects the 
relative persistence of 
contamination at a site due to 
matrix diffusion and other 
site-specific considerations

• Summarizes the results from 
relevant modules within the 
TA2 Tool, assigning an RTAI 
value to each result 
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Tool 10 – Summary of Site-Specific TA:
Remediation Transition Assessment Index (RTAI) 

Asymptote? Tool 1

Expanding? Tool 2

Performance? Tool 4

ITRC Potential? Tool 4

Timeframe? Tool 3

Enhance? Tool 7

METRIC VALUE 0 00 2 3

POOR FAIR GOOD STRONGTYPICAL

Remediation Transition Assessment Index

The RTAI is higher is key downgradient/sentinel well(s) 
exhibit stable or declining concentration trends.

The RTAI is higher is there are more Lines of Evidence 
that concentrations at the site are asymptotic.

The RTAI is higher for sites where a higher concentration 
reduction is needed and may not be achievable based on the 
expected performance of remediation technologies.

The RTAI is higher for sites with challenging cleanup goals and 
difficult conditions based on a methodology developed by ITRC.

The RTAI is higher for sites where additional source remediation 
does not result on short remediation timeframes. It is based on 
the estimated number of years to reach the cleanup goal after 
remediation.

The RTAI is higher for sites where EA technologies or approaches 
can by easily implemented.  It is based on the depth and width 
of the area being targeted, which are used as proxies for cost 
and ease of installation.
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Case Study Snapshot

2,000 feet

Source

North

Extraction 
Wells

Collection 
Trench

Treatment 
Plant

• Chlorinated solvent plume (TCE) 
was being managed by extraction 
system (including collection 
trench) for ~10 years

• Sandy aquifer with high seepage 
velocity overlaying low-k clay till

• Decision was made to transition 
from pump-and-treat to MNA 
starting in 2015
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Case Study Snapshot

A

B

• Site would have been 
considered a good candidate 
for TA based on some 
metrics,  but not others

• No asymptote

• Performance of 
additional remediation 
not strongly influenced 
by site geology

• Decreasing concentration 
trends and favorable 
plume stability

RTAI = 
1 or 2 

RTAI 
= 5

Extraction 
wells running

Post-
remediation
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Case Study Snapshot

MW-GWOU-15

MW-GWOU-13

A

B

• Natural attenuation rate was estimated based 
on pre-remediation data (red symbols)

• During the post-remediation period (blue 
symbols), the natural attenuation rate was 
sufficient to achieve cleanup goal

• Tool was used to project concentrations 
from multiple downgradient wells 

• Field-based rate was consistent with lab-
based rate showing that abiotic processes 
were responsible 

MW-GWOU-15

MW-GWOU-13

A

B

TOOL 5
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Conclusions

▪ Transitioning to MNA requires a clear 
path with strong technical basis

▪ Project deliverable is a software app that 
makes transition assessments easier

• Free, web-based, and fully compatible

▪ Supports evaluation of passive, less-
intensive approaches 

▪ Case studies provide site-specific 
examples of app’s utility

▪ Additional training webinar and short 
course are planned

TA2 Tool
Available mid-2024 

Will be available for 
download at the SERDP 
ER20-1429 project page:   
https://serdp-
estcp.org/projects/details
/350cbc0b-893a-43a6-
8a0c-c9c057bacac0

https://serdp-estcp.org/projects/details/350cbc0b-893a-43a6-8a0c-c9c057bacac0
https://serdp-estcp.org/projects/details/350cbc0b-893a-43a6-8a0c-c9c057bacac0
https://serdp-estcp.org/projects/details/350cbc0b-893a-43a6-8a0c-c9c057bacac0
https://serdp-estcp.org/projects/details/350cbc0b-893a-43a6-8a0c-c9c057bacac0
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