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Name Organization Name Organization 
Steven Willis AFCEC Matt Siler EGLE-WRD – Bay City  
Wendi Michael WSP Mark Weegar Cherokee Nation 
Matt Lipiec WSP Lee Major  Cherokee Nation 
Justin Gal WSP Ryan Morrish Cherokee Nation 
Mitchel Dykla WSP Andrea Stawowy Cherokee Nation  
Nick Butzin CTI Jay Mullett LATA 
Nick Robb CTI Alex Mainella LATA 
Terry Travis  CTI Chelsea Gary MDHHS 
Paula Bond Aerostar Summer Cox MDHHS 
Darlene Abbott Aerostar Andrea Keatley MDHHS 
Amy Handley  EGLE-RRD – Superfund  Jenny Polster EPA 
Matt Baltusis EGLE-RRD – Superfund Jerimiah Morse AECOM 
Kalan Briggs EGLE-RRD – Superfund Dorin Bogdan AECOM 
Amanda Armbruster EGLE-RRD – Bay City  Courtney Fung EGLE-RRD – Superfund 
Megan Berry EGLE-RRD – Bay City    
Michael Jury  EGLE-RRD – MPART    
 
 
The Base Realignment and Closure (BRAC) Cleanup Team (BCT) meeting was held via teleconference. The meeting 
began at 0900 hours Eastern Standard Time (EST) on 28 March 2024 and adjourned at 0940 hours EST. The meeting 
agenda, presentation, and document tracker are attached. 

1. Welcome and Introductions 

I. W. Michael opened the meeting with an introduction and roll call.  
 
Air Force Updates 

I. Air Force 
a) S. Willis stated that the Air Force is in the process of hiring a replacement for Bryan Lynch. 
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II. WSP/CTI – BRAC Environmental Construction and Optimization Services (BECOS) Upcoming 
Field Events and Document Reviews 
a) W. Michael updated the group on treatment system maintenance events that have taken place since the 

previous BCT meeting.  
b) W. Michael updated the group on the status of BECOS documents (see attached document tracker).  

III. Bay West – Documents 
a) S. Willis updated the group on the status of Bay West documents (see attached document tracker). 

IV. BB&E – Vapor Intrusion (VI) Update 

a) S. Willis stated that the Michigan Department of Health and Human Services (MDHHS) had identified 
some discrepancies in the Vapor Intrusion Immediate Sampling Work Plan and a revised version was 
submitted to the Michigan Department of Environment, Great Lakes and Energy (EGLE) on 27 March 
2024. S. Willis added that indoor air samples were collected from four buildings that were identified as 
areas of concern by EGLE. Preliminary data for the indoor air samples was provided to EGLE, as well 
as the Oscoda Wurtsmith Airport Authority (OWAA) and their tenants, with the validated data 
anticipated to be provided the week of 1 April 2024.  

b) S. Willis updated the group on the status of the BB&E documents 

V. Aerostar – Per- and Polyfluoroalkyl Substances (PFAS) Remedial Investigation (RI) and IRA 
(Fieldwork and Documents) 
a) P. Bond and D. Abbott updated the group on the status of the Aerostar documents (see attached document 

tracker).  

VI. FPM Remediations, Inc. (FPM) – Military Munitions Response Program (MMRP) Update 

a) S. Willis updated the group on the status of the FPM documents (see attached document tracker).  

2. EGLE Updates 

I. EGLE Remediation and Redevelopment Division (RRD) – Superfund Section Updates 
a)   A. Handley stated that there were no updates.  

II. EGLE Bay City District Water Resources Division (WRD) Updates 
a) M. Berry stated that there were no updates.  

III. EGLE – WRD Updates 
a) M. Siler stated there were no updates. 

IV. Michigan Department of Health and Human Services (MDHHS) – Fieldwork and New Data 
a) C. Gary stated that recruitment letters for residential well sampling were sent out, and sampling in areas 

surrounding Van Ettan Lake is anticipated to begin in April 2024.   
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BCT Meeting Discussion – Overview of Monitoring and Remediation Optimization System (MAROS) 
Software 

I. The attached presentation slides were displayed. Key questions/comments are presented below: 

a) A. Mainella briefed the group on the overview of MAROS Software (see attached presentation).  

b) A. Handley asked if MAROS could be utilized by EGLE as a tool to access and review data, or if that 
data would just be shared with EGLE. S. Willis replied that he would let EGLE know if granting them 
access would be beneficial, or if sharing the data would be more suitable. M. Jury asked how much data 
would be entered into MAROS if approved. J. Mullett replied that LATA plans on entering all well 
field data from the past 5 to 10 years.   

Upcoming BCT Meetings 
An invitation will be issued for the following dates: 

a) W. Michael asked the group if there were any topic suggestions for upcoming BCT meetings. A. Handley 
replied that EGLE has a list of suggestions that she will share with the Air Force.  

I. 23 May 2024 (Proposed) 0900-1100 EST – Tentatively Virtual via MS Teams.  
II. 25 July 2024 (Proposed) 0900-1100 EST – Tentatively Virtual via MS Teams.  
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Wurtsmith – MAROS Optimization Software
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Overview

 MAROS Background

 MAROS Example Project

 MAROS Other Features

 Why MAROS Should Be Used at Wurtsmith

 Q&A

2



BRAC ENVIRONMENTAL CONSTRUCTION OPTIMIZATION SERVICES (BECOS)
MIDWEST REGION

Monitoring and Remediation Optimization 
System (MAROS) Background
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 The Monitoring and Remediation Optimization System 
(MAROS) software was developed by GSI 
Environmental, Inc. (GSI) as a public-domain, data 
management and evaluation tool to improve long-term 
groundwater monitoring (LTM) programs. 

 It was originally developed in 1998 on behalf of the Air 
Force Center for Engineering and the Environment 
(AFCEE; now known as the Air Force Civil Engineer 
Center) to support their portfolio of groundwater sites.
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Monitoring and Remediation Optimization 
System (MAROS) Background
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 MAROS includes both: i) optimization routines to help 
determine the appropriate number of sample locations, 
sampling frequency, and laboratory analytes for site 
monitoring objectives, and ii) statistical analysis tools to 
evaluate plume stability conditions and remedy 
performance.

 It is a Microsoft Access database application that 
employs simple statistics and decision frameworks to 
prioritize data collection efforts and link data to 
defensible site management decisions.
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Monitoring and Remediation Optimization 
System (MAROS) Background
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 Results generated from the software tool can be used 
to develop lines of evidence, which, in combination 
with professional judgment, can be used to inform site 
management decisions for defensible cost-effective 
long-term monitoring of groundwater plumes. 

 The MAROS tool can be used to help design and 
calculate remediation performance metrics and as a 
tool to evaluate progress toward site remedial goals.

 MAROS - GSI Environmental Inc.
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 The data is first 
organized in excel using 
the format below and 
imported to the MAROS 
database.

MAROS Example Project
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FlagsDetLimUnitsResultSampleDateConstituentYCoordXCoordWellName

0.5ug/l171/1/2007TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l151/1/2008TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l207/1/2008TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l261/1/2009TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

100ug/l307/1/2009TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l434/1/2010TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l1610/1/2010TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l5910/1/2011TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l564/1/2012TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601

0.5ug/l544/1/2013TETRACHLOROETHYLENE(PCE)708064.624300358163.483100MW-5601
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 Then in a series 
of input screens, 
the additional 
input 
parameters are 
manually 
entered.

MAROS Example Project
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 The program runs 
various statical 
analyses, one of which 
is Mann-Kendall trend 
analyses by well for 
which you can also 
produce trend graphs.

MAROS Example Project
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 After extracting the preferred statistical information, the 
program will conduct a spatial moment analysis to estimate the 
total mass in the plume, center of mass, and the spread of 
mass. 

 This evaluation provides a Mann-Kendall trend analysis of the 
0th Moment (total mass), First Moment (center of mass), 
Second Moment X and Y (spread of mass).

 In the example provided the total mass is increasing, but the 
center of mass is decreasing; indicating that there is likely no 
continuing source. Also, the spread of the mass is increasing 
indicating that the plume is growing through dilution and 
dispersion.

MAROS Example Project
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Redundant Well Analysis Sampling Frequency Optimization

MAROS Example Project
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Mass by Well Evaluation Plume Stability Evaluation

Other MAROS Features
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Plume Visualization using Triangulation

Other MAROS Features
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 Provides the current purpose and value of each well 
relative to the plume’s current position.

 Provides impartial optimization recommendations 
regarding the monitoring network and sampling 
frequency based on multiple lines of evidence.

 Provides timely information regarding continuing source 
issues, mass reduction, plume stability, and direction of 
plume migration.

 Has been implemented at other Michigan-regulated sites 
and numerous Air Force installations across the country. 
Case studies using MAROS at Superfund sites are 
available on ITRC’s website.

Why MAROS Should Be Used at Wurtsmith

13
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 Q&A

Remedial Action Operations (RA-O) Optimization 
Using MAROS
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Document Contractor
Submitted 
to AFCEC 
for Review

Comments 
Prov'd by 
AFCEC

To EGLE for 
Review

Comments 
Rec'd from 

EGLE 

Final 
submitted 
to AFCEC 

Who Has 
The Ball? Comments

Five-Year Review (4th) Bay West 20-Mar-20 13-Jul-22 Estimated Date    
March 2024 Bay West Bay West is responding to AF legal comments.

Draft SS072 Revised Risk Assessment Bay West 27-Sep-21 3-Dec-21 12-Apr-22 15-May-23 14-Mar-24 Document Final
Draft SS072  Updated FS Bay West 23-Feb-22 14-Apr-22 AFCEC Air Force reviewing revised document.

BECOS QAPP WSP 29-Oct-21 19-Jan-22 3-Jun-22 11-Jul-22 WSP WSP is drafting responses to EGLEs backcheck comments
Wurtsmith 2021 PTS Annual RA-O 

Report WSP 29-Apr-22 2-Sep-22 8-Nov-23 12-Jan-24 AFCEC WSP has prepared responses and provided tthem to the Air 
Force for review.

BECOS QAPP Addendum WSP 12-Jul-23 29-Aug-22 Estimated Date 
April 2024 WSP WSP is preparing responses to AF comments and adding in 

information PFAS Method 1633. 
Wurtsmith 2022 LTM Annual RA-O 

Report WSP 4-Aug-23 25-Oct-23 Estimated Date  
April 2024 WSP WSP is preparing responses to AF comments.

Wurtsmith 2022 PTS Annual RA-O 
Report WSP 3-Aug-23 19-Dec-23 Estimated Date 

May 2024 WSP WSP is preparing responses to AF comments.

Vapor Intrusion QAPP BB&E 15-Feb-23 15-Mar-23 22-Jun-23 23-Sep-23 21-Feb-24 Final Document Final
CTS Operations and Maintenance 

Manual Aerostar 31-Oct-22 3-Feb-23 9-Feb-24 Final Document Final
Remedial Action Completion Report - 
Van Etten Lake at Ken Ratliff Memorial 
Park

Aerostar 10-Oct-23 12-Mar-24 Final Document Final

Remedial Investigation QAPP 
Addendum Aerostar 15-Mar-23 28-Apr-23 7-Jun-23 30-Aug-23 EGLE Air Force comment responses to EGLE comments were 

provided to EGLE on 14 January 2024

MMRP QAPP FPM 2-Aug-23

USACE: 1-
Sep-23; 

AFCEC: 22-
Sep-23

15-Mar-24 EGLE Submitted to EGLE for review. 

EGLE Review not required

Wurtsmith Short Term Document Registry

DRAFT FINAL

EGLE Review not Required
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WURTSMITH BRAC CLEANUP TEAM (BCT) MEETING AGENDA 
   
 
DATE/TIME:  Thursday, 28 March 2024, 9:00 a.m.-11:00 a.m. EST 
LOCATION: Virtual Meeting – Microsoft Teams 
PHONE ACCESS:  +1 213-267-3760,,420241431# 
 

Topic Purpose Presenter Time 
Introductions 

Welcome and 
Introductions 

• Air Force Team Members (WSP-CTI-LATA, Aerostar, 
Bay West, Cherokee Nation, BB&E, FPM) and other 
attendees 

• EGLE Team Members (MDHHS) 
 

AF 
 
 

EGLE / MDHHS 

9:00-9:10 

AF Updates 
AF Updates • AF – Program updates 

• WSP/CTI/LATA – BECOS – Upcoming field events 
and document reviews 

• Bay West – PBR – document reviews 
• Aerostar – Upcoming field events and document 

reviews 
• FPM – MMRP Update 
• BB&E – Vapor Intrusion Update 

Updated document tracker to be displayed during 
above discussions 

AF & Contractor 
Team Members  

 

9:10-9:45 
 

EGLE/MDHHS Updates & Discussion/Presentation 
EGLE/MDHHS Updates • EGLE RRD – Superfund Section Updates  

• EGLE – Bay City District Updates 
• EGLE WRD Updates  
• MDHHS Updates 

EGLE/MDHHS 9:45-10:10 

BCT Meeting 
Discussion/ 
Presentation – MAROS 
Optimization Software 

• Overview of MAROS software and use at 
Wurtsmith 
 
 
 
Future Proposed Topics (Target Dates)  
1) To Be Determined 

WSP/CTI/LATA 
 
 
 

All 

10:10-10:50 
 

Schedule Next BCT Meeting 
Future Schedule • 23 May 2024 (proposed) 0900-1100EST – 

Tentatively Virtual 
• 25 July 2024 (proposed) 0900-1100EST – 

Tentatively Virtual 
 
 

WSP 10:50-11:00 

BCT Meeting Adjourns 
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