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RACER Lansing 1Q2014 Progress Report part 2 of 2.pdf


   
Consistent with previous quarterly progress reports attached please find two slide show presentations shared with
 the MDEQ during the 1Q 2014.  Part 1 is the slide show presented to the MDEQ back on January 28th which
 summarized the Supplemental RFI Phase 2 Summary Report.  Part 2 is the slide show presented to the MDEQ on
 March 20th which summarized the Geochemistry and Plume Stability Assessment completed for the Site.  The
 combination of these 2 slide shows are being submitted as the 1Q 2014 Quarterly Progress Report.


Should you have any questions please do not hesitate to contact me.


Thanks
Randy Christensen, PE (MI)
Environmental Engineer
ARCADIS of Michigan, LLC
10559 Citation Dr., Suite 100
Brighton, MI 48116
Office 810.225.1940 / Fax 810.229.8837 / Mobile 517.819.8800
Randy.Christensen@arcadis-us.com


www.arcadis-us.com
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RACER Lansing RFI 
Supplemental Review  



RACER Trust 
Plants 2, 3 & 6  
Lansing, Michigan 
 
January 28, 2014 



Imagine the result 
Preliminary – For Discussion Purposes Only 
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Outline 
• RFI Data Gaps (2013) 



 
• Supplemental Activities Results 



• Metals: 
• Plant 3 Area 16 
• Plant 6 Area 7 
• Plant 6 Area 5-8 
• Plant 6 Bedrock Well Replacement 



• Utility Corridor Assessment 
• GSI Assessment (Storm Sewers) 
• Plant 3 Vinyl Chloride Assessment 
• Lower 1,4-Dioxane Evaluation 



 
• Updated CMS Approach 



• General approach 
• Lower 1,4-dioxane 



 
• Schedule 



Preliminary – For Discussion Purposes Only 
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RFI Data Gap Summary 
March 2013 
 



Arsenic in Soil  



Deep Overburden 
1,4-dioxane 



Impacts 



Preliminary – For Discussion Purposes Only 



Metals in Soil & GW  



Metals in GW  



Metals (&VC) in 
Bedrock GW  



Offsite Metals in 
GW  



• Metals: 
• Plant 3 Area 16 
• Plant 6 Area 7 
• Plant 6 Area 5-8 
• Plant 6 Bedrock Well Replacement 



 
• Utility Corridor Assessment 



 
• GSI Assessment (Storm Sewers) 



 
• Plant 3 Vinyl Chloride Assessment 



 
• Lower 1,4-Dioxane Evaluation 
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Plant 3, Area 16 
Metals 



Preliminary – For Discussion Purposes Only 



• Nickel above DW at property 
boundary 



• Lead above DC at 4-5’ 
below grade 



• No access to adjacent 
property  



 
Continue to monitor.  Manage 
with off-site GW use restriction 



Adrian & 
Blissfield 



RR 



Soil Criteria -  
Arsenic DWP: 4.6 mg/kg; SBG: 5.8 mg/kg 
Boron        DWP: 10 mg/kg 
Cobalt        DWP: 0.8 mg/kg ; SBG: 6.8 mg/kg 
Lead  DWP: 700 mg/kg ; DC: 900 mg/kg 
Manganese  DWP: 1.0 mg/kg ; SBG: 440 mg/kg 
 
GW Criteria -  
Arsenic  DW: 0.01 mg/L 
Lead  DW: 0.004 mg/L 
Manganese  DW: 0.05 mg/L  (HBV: 0.860 mg/L) 
Nickel  DW: 0.1 mg/L 
Vanadium DW: 0.0045 mg/L 
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Plant 6, Area 7 
GW Metals 



Preliminary – For Discussion Purposes Only 



• Arsenic & vanadium 
slightly above DW 
Criteria off-Site 
 



Continue to monitor.  
Manage with off-site GW 
use restriction 



GW Criteria -  
Arsenic  DW: 0.01 mg/L 
Manganese  DW: 0.05 mg/L  (HBV: 0.860 mg/L) 
Vanadium DW: 0.0045 mg/L 
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Plant 6, Area 5-8 
GW Metals 



Preliminary – For Discussion Purposes Only 



• Vanadium slightly 
above DW Criteria at 
property boundary 
 



Continue to monitor.  
Manage with off-site GW 
use restriction 



GW Criteria –  
Manganese  DW: 0.05 mg/L  (HBV: 0.860 mg/L) 
Vanadium DW: 0.0045 mg/L 
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Plant 6 - Metals 
&VC in Bedrock 



Preliminary – For Discussion Purposes Only 



• Arsenic above DW Criteria 
in bedrock; no vinyl chloride 
 



 
Arsenic not related to turbidity. 
Continue to monitor. 
Geochemical analysis ongoing. 



GW Criteria -  
Arsenic  DW: 0.010 mg/L 
Manganese  DW: 0.05 mg/L  (HBV: 0.860 mg/L) 
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Utility Corridor Assessment – Plants 2&6 
 



Preliminary – For Discussion Purposes Only 



Samples collected in 2012 and 2013. Targeted: 
 



• Utility corridors that exit the property near areas of 
impact - assess risk of off-Site migration 
 



• Large utility junctions interior to the Site - determine if 
impacts may be migrating in unexpected ways.  
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Utility Corridor Assessment – Plants 2&6 
 



Preliminary – For Discussion Purposes Only 



• One SVOC 
exceedance for 
DEHP– (Dup did 
not exceed) 
 



• T. Arsenic at 0.011 
mg/L – D. Arsenic 
below criteria 
 



DRY 



DRY 



< Criteria 



T. Arsenic 0.011 mg/L 
< Criteria 



DEHP 10ug/L (DW: 6) 
DUP < Criteria 



DRY 



DRY 



< Criteria 
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Utility Corridor Assessment – Plant 3 
 



Preliminary – For Discussion Purposes Only 



• All sample locations dry 
 
 



Assessment complete. Utility 
corridors are not significant 
pathways for migration 



 



DRY 



DRY 



DRY 
PERCHED 



WATER NOT 
PRESENT 
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Storm Sewer /  
GSI Assessment  
 



Preliminary – For Discussion Purposes Only 



• GSI exceedances not detected 
at outfalls to Grand River during 
2013 sampling 



 
• Confirms early 2012 metals 



issues related to turbidity 
 



• Monitoring at ESC-2 and 
upgradient structures has not 
indicated additional LNAPL 
accumulation.   



 
• Suggests one time release 



 
 
 



Storm Sewer Analytical 



Max (Jan 2013):  
Xylenes: 64 µg/L  (GSI: 41) 
Selenium: 6 mg/L (GSI 4.5) 
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Storm Sewer 
Dilution 
 



Preliminary – For Discussion Purposes Only 



• Flow measurements indicate a 
minimum of  6X dilution 
 



• Highest exceedances at Plant 6 
are  



• Xylenes – 64 µg/L (GSI: 41) 
• Selenium – 0.006 mg/L (GSI: 0.005) 



 
• Exceedances would be below 



criteria with 2X dilution 
 



 
GSI assessment complete, no 
additional storm sewer sampling 
necessary 



 



Plant 6  
1-2 gpm 



Grand River 
Outfall 
12 gpm 
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Plant 3 Vinyl Chloride 
 



Preliminary – For Discussion Purposes Only 



• Completed Installation of three additional bedrock wells 
• Collected VAP Sample from deep overburden 



 
• Based on detection of 1,4-dioxane in deep overburden 



installed 2 additional MW’s to complete delineation 
 



• Completed FOIA of adjacent property – Former 
Lindberg Heat Treatment 
 



• Complete sampling of two municipal wells  
 



• Groundwater elevation survey 
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Plant 3 Vinyl Chloride 
 



Preliminary – For Discussion Purposes Only 



Criteria –  
1,4-Dioxane  DW: 85 µg/L  
VC=Vinyl Chloride DW: 2.0 µg/L; GSI: 13 µg/L 



Former Heat 
Treatment 



TCE/DCE: 
-up to 2,300 µg/Kg in 
soil 
-up to 480 µg/L in 
GW @ 60 ft bgs 



Vinyl chloride not emanating from known Plant 3 sources. 
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Lower 1,4-dioxane Investigation 
 



Preliminary – For Discussion Purposes Only 



The scope of work included: 
  
• 41 deep vertical aquifer profile borings 



 
• Installation of 24 deep monitoring wells 



• 20 deep overburden/weathered bedrock 
• 4 bedrock 



 
• Groundwater sampling at new and existing wells 



 
• Sampling of two nearby municipal wells for 1,4-dioxane 
  
• Hydraulic testing of deep wells along 1,4-dioxane plume 
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Extent Lower 
1,4-Dioxane  
 
 



PERCHED 1,4-DIOXANE Site-wide 1,4-dioxane model 



Preliminary – For Discussion Purposes Only 
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Lower 1,4-Dioxane Source Area 
SE NW 



DRY 



W. Saginaw  
Ave 



Perched 
Zone 



DRY 



Coliseum 



TILL 



SILT 
RICH 500 31 



130 



270 



<5 



99 



34 



Area of CVOC 
impacts  



Bedrock 
<5 



GW 
Recharge 



<5 



82 



34 1,4-dioxane in GW (µg/L) 



Preliminary – For Discussion Purposes Only 
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Lower 1,4-Dioxane 
SE NW 



Perched 
Zone 



DRY DRY 



DRY DRY 



Plant 2 Plant 3 W. Saginaw  
Ave 



Plant 6 



Feet 



Weathered  Bedrock Weathered   Bedrock 



TILL 



TILL 



Preliminary – For Discussion Purposes Only 



C
ol



is
eu



m
 Perched 1,4-d  



GW Impacts 



Weathered   Bedrock 











9 April 2014 19  



Lower 1,4- 
Dioxane 
 Plant 3 - North 
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Lower 1,4- 
Dioxane 
Plant 2 - Middle 



PERCHED 1,4-DIOXANE 
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Lower 1,4- 
Dioxane 
Plant 2 & 6 - South 



PERCHED 1,4-DIOXANE 
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Potential Sources of other VOCs 



Preliminary – For Discussion Purposes Only 



Other VOCs: BTEX, Acetone, MEK 
 
• Review of potential source areas for benzene and 



acetone do not indicate an upgradient source area 
 



• Distribution of other VOCs in perched zone, primarily 
on Plant 2:  



• Acetone widespread in central Plant 2 
• Benzene only in select areas of Plant 2 (e.g. Area 2) 
• No upgradient (Plant 3) source identified 



 
• Results could indicate  



• a separate older release in the Coliseum area 
• leakage downward from perched zone on Plant 2 (primarily 



acetone) 
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Deep Overburden 
Gradient 



• Consistent with 
Previous 



 



Preliminary – For Discussion Purposes Only 
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Weathered Bedrock 
Gradient 



 
• Strong/variable vertical gradient 



and K make interpretation difficult 
 



Preliminary – For Discussion Purposes Only 
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Lower 1,4-Dioxane  
Bedrock Gradient 



 
• Strong vertical gradient noted at 



nested wells installed in Saginaw 
Formation 
 



• Vertical gradient in Grand River 
Formation less pronounced 
 



• Can use this relationship to 
correct for effective gradient 



 



Preliminary – For Discussion Purposes Only 
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Vertical Gradient 101 
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Vertical Gradient 101 cont. 











© 2012 ARCADIS 9 April 2014 28  



Vertical Gradient 101 cont. 
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Corrected 
Bedrock Gradient 



• Vertical Gradient is Sag Fm: 
0.38 – 0.47 ft/ft (downward) 



• Higher to the south 
 



• Correct bedrock wells in Sag 
Fm for 0.4 ft/ft  
 



Effective GW Elevation: 
 
  GWeff = GW – (dh/dl* ΔElev), where  
  



GW   = measured GW  
dh/dl  = vertical gradient 
ΔElev = change in elevation between 
deepest and measured well 



 
 



Preliminary – For Discussion Purposes Only 
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Deep Hydraulic 
Testing 



Preliminary – For Discussion Purposes Only 



Completed hydraulic testing on deep wells: 
 



• Source Area (MW-12-21): 0.02 ft/day – silt/sandy-silt 
 



• Weathered bedrock: 0.2 to 50 ft/day 
 



• Bedrock bulk K: 
• 1 ft/day (Grand River Formation) 
• 0.1 ft/day (Saginaw Formation) 
• Locally higher when fractured 



 
• Groundwater velocity calculations indicate a wide range 



• If plume is 7 yrs old: 300 to 400 ft/yr 
• Geometry – long and thin – consistent with rapid migration 
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Lower 1,4-Dioxane Additional 
Characterization 



Preliminary – For Discussion Purposes Only 



Treatability Testing 
 
• Collect groundwater samples along axis to characterize treatability 
 
Passive Flux Meter Study: 
 
• Install passive flux meters along axis of plume and at toe to directly 



measure groundwater velocity 
 
Transducer Study in Grand River Formation: 
 
• Transducer study in Saginaw Formation indicated limited connection to 



regional pumping wells 
 



• Complete similar study at 1,4-dioxane source area / Grand River 
Formation to look at potential hydraulic response to municipal wells  
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2012 Transducer  
Study 



Preliminary – For Discussion Purposes Only 



• Transducer study in Saginaw 
Formation indicated limited 
connection to regional pumping 
wells 
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Summary – Lower 1,4-
Dioxane Plume 



• Currently defined 
horizontally and vertically   



• Consolidated bedrock not 
impacted 



• Hydraulic characteristics 
suggest plume may continue 
to migrate south 



 
• Lower 1,4-dioxane remedial 



options deferred in June 
2013 Draft CMS 



 



Preliminary – For Discussion Purposes Only 
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Preliminary Revised CMS (June 2014) 



• Off-Site Groundwater Use Ordinance 
• Monitored Plume Stability (MPS) 



 Groundwater Monitoring 



• Surface Cover Preservation 
 Capping the coliseum and press pits 
 Surface cover vegetation control and maintenance  



 O&M 



• Land use restrictions, caps and targeted excavation 
 



Estimated Cost over 30 years: $7.7M (total) 
 
• Likely additional components based on lower 1,4-dioxane 



investigation results 
 



 
Preliminary – For Discussion Purposes Only 
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Proposed Regional Groundwater Use Ordinance 



Preliminary – For Discussion Purposes Only 
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Lower 1,4-Dioxane 
Source Treatment / 
Plume Abatement 
Priorities: 
 
• Plume capture at leading edge 
• Source treatment 
• Plume remediation enhancement 
 
Potential Remedies: 
 
• Monitoring / Stability Analysis 
• Source: Chemical Oxidation 
• Plume Capture: Pump & Treat 
• Enhancement: Recirculation 
 
Potential 30 yr cost: $3-14M 



 



Source Options 



Plume Capture 



Plume 
Remediation 
Enhancement 



Preliminary – For Discussion Purposes Only 
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Schedule – RFI/CMS Milestones 



Task Target Date 



RFI Supplmental Report Submittal February 5, 2014 



MDEQ RFI Update Meeting January 28, 2014 
Lansing Twp Update Meeting January 30, 2014 



BWL Meeting TBD 



Geochemical Assessment /  
Annual Report April 1, 2014 



MDEQ Meeting Mid-March, 2014 



Revised CMS Report May 30, 2014 (ASAP) 



MDEQ CMS Meeting TBD 



Lansing Twp/BWL CMS Meeting TBD 



Target Final Remedy Selection September 1, 2014 



Demo Permit Milestones Demo Permit 
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RACER Lansing Project Update
Geochemistry and Plume Stability 
Assessment



RACER Trust
Plants 2, 3 & 6 
Lansing, Michigan



March 20, 2014



Imagine the result
Preliminary – For Discussion Purposes Only
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Agenda
• Health and Safety Moment
• Objectives
• Geochemical and Plume Stability Assessment



• Results
• Implications for the Supplemental RFI and CMS



• 1,4-Dioxane Treatability Study
• Passive Flux Meter Investigation
• Impervious Surface Preservation Approach
• Summary of Schedule and Milestones
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Geochemical and Plume Stability 
Assessment Objectives



• Address areas identified for further investigation in the supplemental 
RFI and CMS Data Needs 



• Geochemical assessment completed to: 
• Assess the range in background concentrations at the site, particularly 



for arsenic 
• Determine predominant geochemical conditions that may affect 



concentration trends 
• Statistical trend assessment complete to assess plume presence 



and stability focusing on: 
• Bedrock: metals concentrations
• Perched zone: 1,4-dioxane, VOCs and metals
• Weathered bedrock/deep overburden: VOCs and metals trends 



• Lower 1,4-dioxane evaluation still ongoing 
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RFI Areas Pending Geochemical  
Assessment



• Plant 3, Area 16 – exceedances of lead & nickel 
near the eastern property boundary



• Plant 6, Area 5-8 – vanadium slightly above 
criteria near the eastern property boundary 
(0.005 mg/L)



• Arsenic in bedrock – sporadic exceedances 
across the Site, specifically at MW-04-04R & 
MW-04-06R in central Plant 6



• Plant 6, Area 7 –vanadium and arsenic slightly 
above the DW Criteria 



• Vanadium: 0.008 and 0.005 mg/L (DW: 0.0045 
mg/L) 



• Arsenic:  0.015 mg/L (DW: 0.010 mg/L)
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CMS & Plume Stability
• Site-wide plume stability analysis is an integral 



part of the corrective measures selection



• If the plume(s) are deemed stable a long-term 
groundwater monitoring plan will be developed 
as part of the monitored plume stability approach



• GW restrictive covenant on-site
• GW use restriction/ordinance off-site



• If one or more of the plumes are not stable, 
evaluation of contingency strategies will be 
initiated



• Lower 1,4-dioxane plume requires additional 
characterization



• PFM/Transducer Study
• Additional Monitoring
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Geochemical Assessment



Regional Assessment
• Regional groundwater is generally reducing, conducive 



to mobile metals species 
• Elevated concentrations of manganese and arsenic are 



present regionally
• Arsenic concentrations between 10-20 ug/L are 



expected based on regional concentrations surrounding 
the site
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Arsenic Detections in Ingham County
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Implications of Site Geochemical Data



• Anoxic conditions across the site, includes
• Perched zone
• Deep overburden/weathered bedrock
• Bedrock



• Conditions are conducive to the presence of mobile metal species in 
groundwater, particularly iron and manganese and metals  
associated with iron minerals (e.g., arsenic, copper, cobalt, nickel, 
lead, vanadium and zinc)



• Slight shifts in the geochemical conditions due to environmental 
factors (e.g., recharge and flow pathways and organic compound 
distribution) may result in sporadic and inconsistent exceedances, 
both spatially and temporarily



• No obvious correlations in metal species between perched zone and 
deep aquifer
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Plume Stability and Trend Assessment



• Most wells have 5-6 data points
• Sufficient to draw conclusions at a 90% confidence level



• Mann-Kendall statistical trend test completed for: 
• Well/constituent pairs with >65% of concentrations 



above detection
• Required for meaningful trend determination



• One or more exceedances of the lowest criteria
• Data collected since 2011
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Summary of Site-Wide Trends
Groundwater Zone No Trend Decreasing



Trends
Increasing 
Trends



Bedrock 23 3 3
Weathered Bedrock 
and Deep Overburden



42 6 6



Perched 108 17 16



• Boundary wells generally have no trend or decreasing trends
• Majority of COCs do not exhibit a trend and are considered stable
• With few exceptions, metal exceedances are typically consistent with 



regional concentrations and close to drinking water criteria
• Some locations require additional monitoring, however, the data collected 



to date generally supports the assumptions in the 2013 Draft CMS
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General Summary of Site-Wide Trends



Bedrock
• Exceedance of drinking water criteria observed for 



metals
• Metals Exceedances



• Sporadic and intermittent (i.e., not always observed at the same 
wells, for the same species)



• Concentrations generally close to the drinking water criteria
• Consistent with regional concentrations, not site-related and 



driven by geochemistry in the regional aquifer 
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General Summary of Site-Wide Trends



Perched Zone
• VOCs – concentrations had no trend
• Metals – sporadic and intermittent with exceedances close to the 



drinking water criteria
• 1,4-Dioxane – all concentrations show no trend
• Chromium VI – Plant 3, Area 14 – decreasing trend
• Lead in groundwater – typically associated with turbidity



Weathered Bedrock and Deep Overburden
• Metals – sporadic and intermittent with exceedances close to the 



drinking water criteria
• Two wells in 1,4-dioxane source are had sufficient data to asses –



one increasing trend, one with no trend
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Bedrock - Trends, All COCs
Analyte No 



Trend Decreasing Increasing Total
Average 



Maximum 
(ppm)



Lowest 
Criteria 
(ppm)



Basis of 
Lowest 
Criteria



Arsenic 5 1 2 8 0.016 0.010 GSI/DW



Copper 3 0 0 3 0.050 0.02 GSI



Manganese 11 2 1 14 0.430 0.05/ 
0.86 DW



Nickel 1 0 0 1 0.114 0.100 DW



Zinc 1 0 0 1 0.471 0.260 GSI
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Bedrock Trends



VOCs and Metals



Analyte Min. Max. Criteria



As <0.002 0.014 0.01



Analyte Min. Max. Criteria



As <0.002 0.011 0.01



0
0.002
0.004
0.006
0.008



0.01
0.012



18-Oct-12 26-Jan-13 06-May-13 14-Aug-13 22-Nov-13 02-Mar-14C
on



ce
nt



ra
tio



n 
(p



pm
)



Date



Likely Stable



Analyte Min. Max. Criteria



Mn 0.072 1.23 0.05/0.86
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Bedrock Aquifer Summary 



Metals: 
• Consistent with regional concentrations
• Sporadic and intermittent
• Close to the drinking water criteria
• No correlation between location of exceedances and perched zone
• Geochemistry driven and not site-related
• Single increasing arsenic trend at MW-04-02(3), but consistent with 



regional concentrations
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Perched Zone Trends
Analyte No 



Trend Decreasing Increasing Total Average
Maximum



Lowest 
Criteria



Basis of 
Lowest Criteria



1,4-Dioxane 7 0 0 7 33 85/8.5 DW



Metals (ppm) (ppm)



Antimony 1 0 0 1 0.008 0.006 DW



Arsenic 27 1 4 32 0.030 0.010 GSI/DW



Barium 0 1 2 3 1.61 1.20 GSI



Boron 3 0 1 4 0.92 0.50 DW



Cadmium 0 1 0 1 0.0060 0.0045 DW



Chromium/ 
Chromium (VI) 1/0 0/1 0 1/1 27.1/ 28.4 0.16/0.011 GSI



Copper 9 0 0 9 0.048 0.020 GSI



Lead 6 2 0 8 0.204 0.004 DW



Manganese 41 9 5 55 0.42 0.05/0.86 DW



Nickel 1 1 2 4 0.40 0.10 DW



Vanadium 10 1 0 11 0.0231 0.0045 DW



VOCs (ppb) (ppb)



Ethyl Benzene 0 0 1 1 1,090 18 GSI



Isopropyl 
Benzene 0 0 1 1 330 28 GSI



Toluene 1 0 0 1 660 270 GSI



Vinyl chloride 1 0 0 1 12 2 DW
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Perched Zone 
Trends



VOCs and Metals



Analyte Min. Max. Criteria



As <0.002 0.012 0.01



Analyte Min. Max. Criteria



Mn 0.016 0.052 0.05/0.86



Analyte Min. Max. Criteria



Ni 0.02 1.15 0.10
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• 7 wells with > 65% above 
detection 



• All had no trend
• Monitoring wells on the perimeter 



–ND – no trend
• 1,4-dioxane plume in the perched 



zone is considered stable



Perched Zone 
Trends
1,4-Dioxane



LNAPL
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Perched Zone Summary 
Overall:
VOCs and 1,4-Dioxane
• Perched 1,4-dioxane plume stable
• Generally no trends observed in VOC concentrations and the plume is 



considered stable
• Increasing trend in VOCs detected in Area 9 – slated for excavation



Metals  
• Generally no trends in metals concentrations with no identifiable metals 



plume
• At the boundaries, concentrations show generally no trend to decreasing 



trends, with limited exceptions
• Increasing trends at discrete monitoring wells does not preclude an overall stable plume, 



depending on location and geochemical conditions



• Exceedances sporadic, generally close to drinking water criteria
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Perched Zone Summary



Adrian & 
Blissfield 



RR



RFI Implications:



• Plant 3, Area 16 – exceedances 
of metals at property boundary



• Insufficient number of data points (3) 
to fully evaluate



• Appears stable with possible 
exception of nickel at MW-13-32 



• Continue to monitor until more certain 
conclusions can be drawn regarding 
concentrations and source



2/14
Ni  2.25 mg/L
(DW: 0.10)
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Perched Zone Summary



RFI Implications:



• Plant 6, Area 5-8 – vanadium 
slightly above criteria at property 
boundary 



• Insufficient samples to evaluate
• 9 other wells observed with vanadium 



>65% data above detection and 
exceedance of DW criteria



• All show no trend, likely linked to 
geochemical conditions



• Expect vanadium concentrations at the 
site to be stable and there is no identified 
on-site source



12/13
V   0.005 mg/L
(DW: 0.0045)



11/13
V   0.021 mg/L
No trend
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Perched Zone Summary



RFI Implications:



• Plant 6, Area 7 – vanadium 
and arsenic slightly above the 
DW Criteria 



• Vanadium concentrations are 
expected to be stable



• Arsenic concentrations near 
known background concentrations 



• No trends were observed in off-
site data where sufficient data 
available



11/13
V   0.005 mg/L
(DW: 0.0045)



11/13
As   0.015 mg/L
(DW: 0.01)



11/13
V / As <Criteria
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Perched Zone Summary



CMS Implications:



• Site-wide plume stability analysis 
• Overall concentrations show no trend and 



the plumes are likely stable on a site-wide 
basis



• Limited increasing trends are observed at 
discrete locations - not an indicator of 
broader increasing plume



• The data supports remedy assumption of 
monitored plume stability for the perched 
zone  included in the June 2013 CMS
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Weathered Bedrock and Deep 
Overburden



• VOCs
Same format as others



Analyte No 
Trend Decreasing Increasing Total Average



Maximum
Lowest 
Criteria



Basis of Lowest 
Criteria



Metals (ppm) (ppm)



Arsenic 5 1 2 8 0.018 0.010 GSI/DW



Boron 2 0 0 2 0.713 0.5 DW



Chromium 1 0 0 1 0.35 0.16 GSI



Copper 2 0 0 2 0.28 0.02 GSI



Lead 1 0 0 1 0.029 0.004 DW



Manganese 14 5 3 22 1.33 0.05/0.86 DW



Nickel 6 0 0 6 0.19 0.10 DW



Vanadium 1 0 0 1 0.0200 0.0045 DW



Zinc 5 0 0 5 0.85 0.26 GSI



VOCs (ppb) (ppb)



1,4-Dioxane 3 0 1 4 208 85/8.5 DW
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Weathered Bedrock 
and Deep 
Overburden Trends



Analyte Min. Max. Criteria



As 0.006 0.023 0.01



Analyte Min. Max. Criteria



As 0.006 0.014 0.01



Analyte Min. Max. Criteria



Mn 0.356 1.2 0.05/0.86Analyte Min. Max. Criteria



Mn 0.168 0.215 0.05/0.86
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Weathered Bedrock / Deep Overburden 
Summary



Overall: 
VOCs and 1,4-Dioxane
• Generally no trends observed in VOC concentrations and the VOC plume is 



considered stable
• Single detected increasing trend was for 1,4-dioxane 



• Will be further evaluated with additional data



Metals
• Generally no trends in metals concentrations with no identifiable metals plume
• At the boundaries, concentrations show generally no trend to decreasing trends, with 



limited exceptions
• Most metals consistent with regional concentrations



• Sporadic and intermittent exceedances, generally close to drinking water criteria



• Increasing trends appear unrelated to presence of VOCs
• Increasing arsenic trends near Area 11 and Area 14 - within regional concentrations
• Exceedances most consistent near northern boundary, Area 14, and Area 11
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Weathered Bedrock / Deep Overburden 
Summary
RFI / CMS Implications:
• Arsenic in weathered bedrock/deep overburden – sporadic 



exceedances across the Site
• Detections across the site at or near known regional concentrations.
• MW-04-04R and MW-04-06R – insufficient number of data points (3) to 



fully evaluate
• MW-04-06R appears stable
• MW-04-04R may be increasing



• Lower 1,4-dioxane plume requires additional characterization
• PFM/Transducer Study
• Additional Monitoring
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Conclusions



• RFI - Data and analysis supports conclusion:
• Metals in groundwater at property boundary fluctuate around criteria



• Exception nickel at MW-13-32 (Area 16), which will continue to be monitored, however it 
is not certain if nickel concentrations are site related



• Metals predominantly geochemistry driven and related to background



• CMS - monitored plume stability a viable corrective measure for the 
perched zone



• Concentration trends for VOCs are typically decreasing or show no 
trend, supportive of monitored plume stability remedy, except for: 
• BTEX at P6-SB-32, located in Area 9 and slated for remediation 
• 1,4-Dioxane at MW-12-21 to be further evaluated with additional Lower 



Zone data
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Path Forward
• Develop a revised Interim Groundwater Monitoring Plan



• Reduced sampling frequency, exception: wells that require additional 
data for stability evaluation



• Reduced COC list – eliminate some metals, SVOCs
• Reduced well list – focus on wells required for additional or on-going 



plume stability analysis



• Lower 1,4-dioxane evaluation
• PFM/Transducer study
• Additional Monitoring



• Revised CMS
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Additional Site Activities
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Advanced Oxidation Process -
Preliminary Bench Test Results



• Bench tests were completed by ULTURA (formerly APTWater) to evaluate the 
HiPOx® advanced oxidation system



• Two water samples were tested
• Sample #1 Composite water sample (composited from three locations) 
• Sample #2 Well MW-13-22 (source area)



• Sample collection and bench tests completed per plan 
with no significant modifications



• Final report by ULTURA is expected no later than 3/28



HiPOx Bench Test                   
Equipment
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Advanced Oxidation Process – Preliminary Bench Test ResultsAdvanced Oxidation Process – Preliminary Bench Test Results
• The bench test was successful in treating both water samples to less than 1 ug/L of 1,4-



dioxane.
• Water quality notes:



• The total organic carbon (TOC) was elevated, alkalinity was 340-360 mg/l (both TOC and alkalinity are 
oxidant scavengers and cause higher ozone usage). 



• The 1,4 dioxane was 104 ug/L and 148 ug/L in MW-13-22 and Composite respectively
• Bromate control of less than 10 ug/L were achieved at the doses required to treat the 1,4-



dioxane to less than 1 ug/L. 
• Acetone was less than the 10 ug/L reporting limit in the raw feed samples; however, 15 ug/L 



of acetone was detected in the treated water.   Acetone can be produced from oxidation of 
total organic carbon and/or 1,4-dioxane.



• Estimated capital and O&M costs will be provided in the final bench test report.



Bench Test                   
Performance Curve
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PFM/Transducer Study 
Update
PFM/Transducer Study 
Update



• PFMs removed on 3/19



• Data loggers installed at 
municipal wells on 3/20



• Pressure transducers 
installed at Site on 3/20 
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Schedule – RFI/CMS MilestonesSchedule – RFI/CMS Milestones
Task Target Date



RFI Supplemental Report Submittal February 26, 2014



MDEQ RFI Update Meeting  January 28, 2014
Lansing Twp Update Meeting January 30, 2014
BWL Meeting February 20, 2014
RAT Team Review Meeting April 30, 2014



Geochemical / Initial Plume Stability Memo April 1, 2014



MDEQ Review Meeting March 20, 2014



Revised Monitoring Plan May 5, 2014



PFM and Bedrock Transducer Study Completed April 25, 2014



Revised CMS Report June 1, 2014



MDEQ CMS Meeting TBD
Lansing Twp/BWL CMS Meeting TBD



Target Final Remedy Selection September 1, 2014










