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Introduction
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♦ Purpose of the U.S. EPA Groundwater Statistics Tool:

» To provide guidance on when a groundwater site cleanup is 
complete

» To address both attainment and site cleanup situations

♦ Reason for Development:

» Other tools can do similar functions (MAROS or ProUCL), but 
require more intensive training and software installation

» A simple spreadsheet tool to handle most common cases



Well-by-Well Analysis - Why?

♦ Groundwater restoration is a long term and dynamic 
process

♦ Monitoring well network

» Well network should be designed to adequately characterize 
and evaluate the contaminated aquifer

» Number of wells and frequency of sampling changes as lateral 
and vertical extent of contaminated aquifer change during 
remediation

♦ Well-specific conclusions should be made throughout 
the lifetime of the remedial action
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Well-by-Well Analysis:  An Overview

♦ Two “Phases”

» Remediation Monitoring Phase

» Attainment Monitoring Phase



Remediation Monitoring Phase

♦ Phase of the remedy where either active or passive 
remedial activities are being implemented to reach 
groundwater cleanup levels selected in a remedy 
decision document

♦ The completion of this phase provides stakeholders a 
decision point for determining that the groundwater in 
a well has reached cleanup levels for all contaminants 
of concern

♦ Decision point to start evaluating attainment



Attainment Monitoring Phase

♦ Phase of the remedy and monitoring conducted after 
cleanup levels have been reached 

♦ Considerations of active versus passive systems

♦ Evaluations done on a contaminant by contaminant-
specific basis

♦ The completion of this phase when monitoring data 
analysis provides conclusions that:

» The contaminant cleanup level has been met; and 

» Groundwater will continue to meet the contaminant cleanup 
level in the future 



Remedial Action Completion Determination

♦ Based on well-specific conclusions 

♦ Guidance does not recommend:  

» Aggregating conclusions between well

» Aggregating conclusion between intervals for wells with 
multiple discrete screening depths 

♦ Well-specific conclusions should be evaluated in 
conjunction with the conceptual site model to ensure 
well network sufficient to characterize lateral and 
vertical extent of contaminated aquifer



Recommended Approach

♦ Provides a methodology for conducting a well-specific 
analysis

♦ Document contains recommendations on:

» Data set considerations

» Remediation Monitoring Phase statistical evaluation (if 
needed)

» Attainment Monitoring Phase statistical evaluation (if needed)



Groundwater Statistical Tool

♦ Microsoft Excel-based tool, available for download at 
http://www2.epa.gov/sites/production/files/2015-
11/gw_stats_tool_08112014.final_.xlsm

♦ Comports with the Recommended Approach

♦ Tool to use statistics to evaluate completion of a 
groundwater remediation action at a specific well (for 
a specific contaminant)

♦ Other potential uses

http://www2.epa.gov/sites/production/files/2015-11/gw_stats_tool_08112014.final_.xlsm




Remediation Monitoring Phase Completion Determination

♦ Done for ALL contaminants in a well

♦ Goal(s):  

» Provide a decision point to start attainment monitoring phase 
data collection and analysis

» Terminate active systems if they are being employed

♦ Methodology:

» Nonstatistical or visual evaluation

» Statistical tools (2 types)
› Mean test
› Trend test

♦ Minimum four data points



Attainment Monitoring Phase Completion Determination

♦ Performed for each contaminant separately

♦ Goal(s):  

» Provide assurance that the cleanup level for each 
contaminant in the well has been met; and 

» Provide assurance that the groundwater in the well will 
remain below contaminant cleanup level(s) in the future 

♦ Steady State Considerations

» Active systems versus passive systems

» Data set considerations

♦ Minimum eight data points



Attainment Monitoring Phase Completion Determination

♦ Guidance recommends two lines of evidence to 
support completion of this phase

♦ Methodology:

» Nonstatistical or visual evaluation

» Meeting contaminant cleanup level?
› Mean test 

» Groundwater anticipated to continue to meet contaminant 
cleanup levels in the future?  
› Trend test (slope)



Groundwater Statistical Tool
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Groundwater Statistical Tool Tests

16



Note on Non-Detects in Dataset
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♦ Simple substitution method

♦ Each non-detect result is substituted with a randomly 
generated real number
» Generated off internal computer clock
» Between zero and the reported detection limit
» This substitution prevents the introduction of artificially low 

variability from multiple identical (or similar) detection limits



Data Input Worksheet
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Outlier Testing Worksheet
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Normality Testing Worksheet
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Trend Test Results for Normal Datasets with Only Detects

21



UCL Calculations and Summary
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Data Input Worksheet
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Outlier Testing Worksheet
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Normality Testing Worksheet
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Trend Test Results for Normal Datasets with Only Detects
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UCL Calculations and Summary

28



Questions?
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Disclaimer

♦ Information presented in this presentation represents the views 
of the author(s)/presenter(s) and has not received formal U.S. 
EPA peer review.

♦ This information does not necessarily reflect the views of U.S. 
EPA, and no official endorsement should be inferred. 

♦ The information is not intended, nor can it be relied upon, to 
create any rights enforceable by any party in litigation with the 
United States or any other party.

♦ Use or mention of trade names does not constitute an 
endorsement or recommendation for use.
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