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From: Christensen, Randy

To: Quackenbush. Peter; Joe Rogers (MDEQ); John M. McCabe (mccabej@michigan.gov.
Cc: dfavero@racertrust.org; Hoeksema, Amy; Jeric, Sean

Subject: RACER-Lansing - 2nd Quarter 2014 Progress Report

Date: Thursday, July 10, 2014 11:06:00 AM

Attachments: RACER Lansing - 2014 Proaress Report.pdf

Attached please find the slide show presentation that shall serve as the 2" Quarter 2014 Progress
Report. This slide show is a modified version of the slide show presented to MDEQ back on May

27™ and to the BWL back on June 9. If you should have any questions please do not hesitate to
contact me.

Thanks

Randy Christensen, PE (MI)

Associate Project Manager

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

ARCADIS, Imagine the result

Please consider the environment before printing this email.
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Agenda

* Geochem and Preliminary Plume Stability
 PFM/Transducer Studies

« CMS

« Corrective Action Objective
« Components of the Remedy

* Revised Interim Monitoring Plan Review
« CMS Pre-Design Studies
e Path Forward
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Geochemical and Plume Stability
Assessment

 Assess areas of the Site recommended for further evaluation:
» Metals near property boundaries
 Perched 1,4-dioxane

« Geochemical assessment:
» Assess the range in regional metal concentrations (As & Mn)
» Assess metal concentrations at the site, particularly near property

boundary
* Area 7, Area 5-8, Area 16

« Determine geochemical conditions that may affect concentration trends

« Statistical trend assessment to assess plume stability:
* Bedrock metals
» Perched zone: 1,4-dioxane, VOCs and metals

* Weathered bedrock/deep overburden: VOCs and metals trends
* Lower 1,4-dioxane evaluation ongoing

10 July 2014 © 2013 ARCADIS m ARCAD' S







Regional groundwater
generally reducing -
conducive to mobile
metals species

Elevated
concentrations of
manganese and
arsenic regionally

Arsenic concentrations
between 10-20 ug/L
near Site
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Plume Stability

« Geochemical conditions and the initial stability analysis support monitored
plume stability as a component of corrective measures

Bedrock 23

Weathered Bedrock and 42 6 6
Deep Overburden

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
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Metals

Metals in perched zone not

related to specific source areas:

* Sporadic & spatially limited
* Related to minor shifts in Site
geochemistry

* Reducing conditions mobilize

iron related metals:

e arsenic, copper, cobalt, nickel, lead,
vanadium and zinc

* Exceptions: Area 14 CrVI, Area
16 Ni

Metals in bedrock related to
natural geochemical conditions

6 10 July 2014 © 2013 ARCADIS
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Perched VOCs / 1,4-Dioxane

Concentration trends for
metals, VOCs, and 1 ,4-
dioxane are considered stable

* VOC:s limited in extent or
focused around LNAPL

 Perched 1,4-dioxane
considered stable and not
detected in sentinel wells

Lower 1,4-dioxane evaluation
ongoing

Verify assessment with continued
interim monitoring

Perched 1,4-
Dioxane Trends

(A

LEGEND
GEOCHEMICAL TRENDS*

OMLY STAELE OR DECREASING
TRENDS OBSERVED

OME OR MORE INCREASING
TRENDS OBSERVED

A DOES NOT MEET GRITERIA FOR
£ TREND ANALYSIS®

JF# APPROXIMATE EXTENT OF LNAPL

APPROXIMATE EXTENT OF VOCs & S5VOCs

- IN PERCHED GW = DW CRITERIA
APPROXIMATE EXTENT OF 1, 4-DIOXANE
IN PERCHED GW > DW CRITERIA

PLANT 2
PLANT 3
PLANT &
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PFM and Transducer Survey

¢ Installed 8 Passive Flux Meters (PFM) in lower
1,4-dioxane plume

* Place data loggers on 5 municipal wells &
coordinate pumping with BWL

* Installed pressure transducers in 10 deep wells at
Site

f ARCADIS







PFM and

Transducer e
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ks *w# VeIOC|ty (ft/yr)
r.. : | DO: Deep overburden
A WB Weathered Bedrock L'_

Passive Flux Meter
Results

PFMs provide a direct
measure of groundwater
flow velocity and direction

 GW velocity:

« 25 to 80 ft/year
* Average: 50 ft/yr

e Plume > 30 yrs old

NNNN

* Directional analysis
consistent with
southerly groundwater
flow
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Transducer
Study
Summary

Hydraulic
Response

Potential Hydraulic
Response

No Hydraulic
Response
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Transducer Study cont.

three bedrock wells

* Obvious hydraulic response observed in

f TWP #4
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Corrective Action Objective

Non-residential closure per
MDEQ standards

Achieve, or properly manage, to
non-residential criteria on-site
Residential criteria not to be

exceeded off-site without
groundwater use restrictions

Corrective measures alternative will be implemented
to meet the clean-up goals or until it is no longer
technically feasible or cost effective
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Key Drivers

PERCHED
CHROMIUM VI

LOWER 1,4-
DIOXANE

LEGEND

@A) BEDROCK MONITORING WELL
A) OTHER MONITORING WELL
7 APPROXIMATE EXTENT LNAPL
| |DIRECT CONTACT OR PARTICULATE EXPOSURE CAP AREA
[_]PrOPERTY BOUNDARY
APPROXIMATE EXTENT » GW CRITERIA
VOCs IN PERCHED ZONE
1,4-DIOX ANE IN PERCHED ZOME
P00 1.4-DIOX ANE IN LOWER AQUIFER

LNAPL —
OIL/PCBs/CVOCS
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CMS — Remedy Components

« Shallow Subsurface - corrective measures mitigate
exposure and show continued stability
« GW and Land Use Restrictions

* Monitored Plume Stability
* GW Monitoring
* Minimize Infiltration (surface cover retention)

 Caps
« Targeted Excavation
* Lower 1,4-dioxane - mitigate potential offsite migration
above current residential drinking water criteria
« Groundwater Recirculation and Treatment

16 10 July 2014 © 2013 ARCADIS m ARCAD' S
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CMS - Remedy Components | .-  ,
Shallow Subsurface

requirements
Areas to be
§ maintained over
: source areas

Site Wide GW Use Restrictions

Land Use Restrictions
* Sjte-wide non-residential use
e Site-wide vapor intrusion

* Sjte-wide contaminated soil
management

e Source area sewers Al N TR
* Health and safety requirements for intrusive
activities
Monitored Plume Stability
* Groundwater Monitoring

* Revised Interim Monitoring Plan

» Designed to verify stability of GW and LNAPL,
further evaluate metals in select locations, and
monitor GW in storm sewers

 Minimize Infiltration

|
l
| Areas to be }
| retained to T
prevent immediate |
change in ‘
8 infiltration i
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CMS - Remedy Components :
Shallow Subsurface

Caps

 Areas with DC and PSIC
exceedances

e Use existing slabs,
concrete, gravel, soill, etc.

* Repair and/or add
additional clean soil as
needed to prevent
exposure

Targeted Excavations

* Areas with VI and explosivity
exceedances near the property
boundary

* |Interim Corrective Measure PCB Vault
excavation

Preliminary — For Discussion Purposes Only & ;







_ower 1,4-Dioxane Remedy

Options Evaluated

* Source Area ISCO

« Hydraulic Containment

* Aggressive Pump and Treat

« Groundwater Recirculation
 All pumping options mitigate
offsite migration

 Complex above grade treatment
due to COCs and geochemistry

» Groundwater recirculation will
reach objectives in shortest time
and is most cost effective

......

KT S - e )
T So) i o0 li=0" frpe
b T o ] g
et - (Tom & r el Te b
o) Extraction Well N A
o Injection Well - ]
Recovery Piping

| = |njection Piping
B Treatment Building
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Presenter


Presentation Notes


Change color of treatment building - pink








Revised Interim GW Monitoring Plan

Objectives:
« Verify stability of the perched 1,4-dioxane / VOC plumes
e b5-year review

Evaluate specific areas with metals:
* increasing concentrations near boundary
« areas with site-related metals (e.g. Plant 3 Cr VI)
e areas requiring further evaluation (e.g. Area 5-8, Area 16, Area 7)

« Evaluate the stability of lower 1,4-dioxane plume

* Monitor for vertical or horizontal migration of COCs

* Monitor LNAPL thickness to verify LNAPL is stable and not migrating
* Monitor stormsewer discharge

« Following 5-year review shift to long-term monitoring

10 July 2014 © 2013 ARCADIS m ARCAD' S
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Revisions

Pe

Example: Perched 1,4-dioxane

Covers 2014 through
2018

Reduce number of wells
from ~130 to 75

COCs tailored to area

Reduced COC list:;

* VOCs
 1.4-dioxane
. Metals _AS, NI, Pb, V, Cr, Cu ® NOT SCHEDULED FOR SAMPLING

i Ellm | nate SVOCs @) 1.4-DIOXANE SAMPLING
FH/} APPROXIMATE EXTENT OF LNAPL

Semi-annual sampling B s e oo

APPRX EXTENT OF 1,4-DIOXANE IN

| LEGEND

MONITORING FOR OTHER
CONSTITUENTS

@
@ QUARTERLY MONITORING
@

SEMI-ANNUAL MONITORING

PERCHED GW = PROPOSED DW CRITERIA

« Exception: where quarterly ] woskruan s
data required for plume e
stability evaluation e

e

21 10 July 2014 © 2013 ARCADIS m ARCADI S

Preliminary — For Discussion Purposes Only







Additional Wells

* Additional wells required for some areas to adequately
monitor source and plume stability:

* Area 2 — former waste storage
* Area 5-2 — perched 1,4-dioxane source area

» Area 5-8 — eastern toe of perched 1,4-dioxane plume

A8
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Lower 1,4-Dioxane Pre-Design Evaluation

Objectives:

* Determine if 1,4-dioxane source mass is present within the perched
zone and continuing to contribute to the deep 1,4-dioxane plume

 Nature and extent
« If 1,4-dioxane present
 |s it treatable?

 Determine the size and extent of the lower 1,4-dioxane source mass
within the deep overburden

« Evaluate hydraulic characteristics
* Recirculation viable?
¢ ISCO?

23 10 July 2014 © 2013 ARCADIS m ARCAD' S
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Components of Study
Drilling:

« Sonic Drilling
« Adaptive grid with 25-50" spacing
« Borings advanced to saturated deep
overburden or bedrock

» Soil sampling (both saturated and
vadose) from surface to deep
overburden on 3-5’ vertical spacing

» Collect groundwater samples for
comparison

* Install up to 4 monitoring wells for

hydraulic testing
« 2 Perched zone
o 2 Deep Overburden

24 10 July 2014 © 2013 ARCADIS @ ARCADI S
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Components of Study cont.

On-site Laboratory (Triad ES):

Can process up to 50 samples per

day for 1,4-dioxane
« USEPA 8265 (DSITMS)
« Samples require ~1 hour extraction
time

* DL for 1,4-dioxane in soil: 6 ug/Kg
¢ Saturated soils represent ~6X
dilution of groundwater
» Effective DL for groundwater in
saturated soil is ~30 ug/L

AIR INLET

=]

WATER PURGE INLET

* DL for 1,4-dioxane in groundwater: 2
Ha/L

« Second technician required for
VOCs

25 10 July 2014 © 2013 ARCADIS Q ARCAD' S
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4 BEDROCK MW
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100 - 1,000
1,000 - 10,000
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SOIL BORING - NO VOCs

Boring to deep
water table
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Perched Zone Evaluation

If 1,4-dioxane present in
perched zone:

« Leachability testing to determine if the 3 -
mass will leach to groundwater >
criteria

- Complete pass/fail injectability testing =+

- Evaluate size | B ~ LEGEND
* Small — cost benefit of excavation vs. .« e & 4 DEEPOBWELL
ISCO ' ' i ": 4 WEATHERED BR WELL
« Large — recirculation | 4 BEDROCKMW
111-TCA (ug/Kg)
. . ° <50
* Detailed evaluation based on results, 50 - 100
for example: 100 - 1,000
Ho H HF : 1,000 - 10,000
e Limited injectability — excavation ® o000
 Small and injectable — ISCO '
. . . . ® SOIL BORING - NO VOCs
* Large and injectable — recirculation
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Hydraulic Testing

Complete up to 3 pumping and 2
Injection tests along the axis of lower
1,4-dioxane plume:

* [Install 6-inch extraction wells based on
conceptual DGR design

« Utilize existing monitoring network to
extent possible for monitoring and/or
injection testing

« Conduct step and steady-state tests at

each location
* Containerize purge water for disposal

Potential e
=5 InjectionTest
i- ll ol ‘:

Area * .
I 1* I %, AREATS T N
E Potential |
& r Pumping Test ﬂ

GROUNDWATER RECIRCULATION
. EXTRACTION WELL

GROUNDWATER RECIRCULATION
. INJECTION WELL

s [NJECTION PIPING ;
RECOVERY PIPING g vl Sidgne &0
I TREATMENT BUILDING

1,4-DIOXANE IN DEEP AQUIFER
> PROPOSED DW CRITERIA

] Frorery Bounpary
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Investigation to Remedy Road Map

Resulting data will address several key CMS assumptions:

1. No source mass present in perched zone
* |If source mass is present, is it contributing to the lower plume?
« Evaluate strategies to address perched impacts

2. Size, depth and hydraulic characteristics of deep overburden

source mass is conducive to injection/recirculation
« Based on results, incorporate defined areas into recirculation system
« Alternately, evaluate ISCO

3. Hydraulic capture and reinjection feasible along down-gradient

plume
* If not, re-evaluate corrective measures for lower 1,4-dioxane plume
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Remediation Path Forward - 2014

* 6/4/14 — Revised CMS to MDEQ

* 6/6/14 — Lower 1,4-Dioxane Pre-Design Work Plan to MDEQ

e 6/13/14 — Area 16 Summary Memo to MDEQ

e 6/16/14 - 2" Quarter GW Sampling Event Scheduled to Begin
e July 2014 — Plant 6 Excavation Work Plan

* July 2014 — Lower 1,4-Dioxane Pre-Design Study

* July 2014 - CMS Meeting with DEQ RAT

e July/August 2014— DGR Test Well / Supplemental MW Installation
* September 1, 2014 — MDEQ CMS Approval

* September 2014 — DGR Hydraulic Testing

« Fall/Winter 2014 — CMI Work Plan Preparation

 PCB Excavation — Dependent on USEPA Review

10 July 2014 © 2013 ARCADIS m ARCAD' S
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