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From: Christensen, Randy

To: Quackenbush, Peter; Joe Rogers (MDEQ); John M. McCabe (mccabej@michigan.gov); Deborah R. MACkenzie-
Taylor Ph. D (mackenzie-taylord@michigan.gov)

Cc: dfavero@racertrust.org; Grant Trigger; Hoeksema, Amy; Jeric, Sean

Subject: RACER Lansing Plants 2, 3 & 6 - Lansing, MI - 1Q14 Quarterly Progress Report

Date: Friday, April 11, 2014 3:24:00 PM

Attachments: RACER Lansing 102014 Proaress Report part 1 of 2.pdf

RACER Lansing 102014 Proaress 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

ARCADIS, Imagine the result
Please consider the environment before printing this email.
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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

 Ultility 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

2 9 April 2014
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RFI Data Gap Summary

March 2013

Metals:
 Plant 3 Area 16
 Plant 6 Area 7
* Plant 6 Area 5-8

* Plant 6 Bedrock Well Replacement

Utility Corridor Assessment

Lower 1,4-Dioxane Evaluation

3 9 April 2014
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GSI Assessment (Storm Sewers)

Plant 3 Vinyl Chloride Assessment

— X ; -+ Pl A AL

“_-______'_..'..‘...-—_——-—“t—- als (
Metals (&VC) in
Bedrock GW

o S

Deep Overburden
1,4-dioxane
Impacts

R PHASE I PUESTIGATION ARES. |

AFFRX EXTENT OF METALE N

FLANTEZ, LG
LANSING, MICHIGAN

SUMMARY OF SITE IMPACTS &
FPOTENTIAL EXFOSURE PATHWAY S

AS SOIL METALS DATA

srmtreni- (SRt & \RCADIS |con







Plant 3, Area 16
Metals

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

SB-Al16-HQ168

10- 11

Cobalt 2.34 mo/kg
Manganese 508 mglkg

SB-A16-HU165
15 - 18"
Manganese 503 mglkg

Arsenic 5.45 moglkg
Cobalt 776 mo'kg
17 - 18°

Cobalt 750 mo'kg
Manganese 473 mglkg

B ST E——

Preliminary — For Discussion Purposes Only

SB-A16-HU188

5-10

Arsenic 9.97 mglkg
10

Manganese 465 mglkg

SB-A16-HU181

o-1

Arsenic 9.08 mg/kg
Manganese 450 mglkyg
4 -5

Arsenic 16.7 moglkg
Lea 1,28 glkg
- 11"

Manganese 457 mog/kg

SB-A16-HU1TS
o-1
15.1 maikg

7.94 mo/kg

Adrian &
Blissfield
RR








Plant 6, Area 7
GW Metals

* Arsenic & vanadium
slightly above DW
Criteria off-Site

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

Preliminary — For Discussion Purposes Only
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Plant 6, Area 5-8
GW Metals '~

* Vanadium slightly
above DW Ciriteria at
property boundary

Continue to monitor.

Manage with off-site GW
use restriction

2 ARCADIS
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Plant 6 - Metals
&VC Iin Bedrock

* Arsenic above DW Criteria
in bedrock; no vinyl chloride

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

(2 ARCADIS
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Utility Corridor Assessment — Plants 2&6

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.

8 9 April 2014 Q’T ARCADIS
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Utility Corridor Assessment — Plants 2&6

* One SVOC e = | = TArsenicoowmgL
exceedance for ' '
DEHP- (Dup did
not exceed)

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

 T.Arsenic at 0.011
mg/L — D. Arsenic
below criteria

LEGEND
—— STORM SEWER

A OTHER SHALLOW MONITORING WELL
@ DRYUTILITY CORRIDOR BORING
(1) SAMPLED UTILITY CORRIDOR BORING

D PLANT 2
Ceeents
CJreants

APPRX.EXTENT OF VOCs/SVOCs IN SOIL = CRITERIA
APPRX EXTENT OF VOCs/SVOCs IN PERCHED GW > CRITERIA

APPRX EXTENT OF METALS IN SOIL > CRITERIA m ARCADIS

APPRX EXTENT OF METALS IN GROUNDWATER = CRITERIA Preliminary — For Discussion Purposes Only

i
——








« All sample locations dry

Assessment complete. Utility — § .P;CHD
corridors are not significant Azj VWATERNoT

PRESENT

pathways for migration

LEGEND

STORM SEWER

A OTHER SHALLOW MONITORING WELL
(0 DRYUTILITY CORRIDOR BORING

(' SAMPLED UTILITY CORRIDOR BORING

D PLANT 2
Creants
[Jrante

APPRX_EXTENT OF VOCs/SVOCs IN SOIL > CRITERIA

APPRX EXTENT OF VOCs/SVOCs IN PERCHED GW > CRITERIA

APPRX EXTENT OF METALS IN SOIL > CRITERIA

APPRX EXTENT OF METALS IN GROUNDWATER > CRITERIA &E: 7
= E

10 9 April 2014 e - Ac'é
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Storm Sewer /
GSI| Assessment

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

e Confirms early 2012 metals
issues related to turbidity

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

e Suggests one time release

R s e d R
7

— | Max (Jan 2013):
1.1 Xylenes: 64 pg/L (GSI: 41)
. Selenium: 6 mg/L (GSI 4.5)

Storm Sewer Analytical

E -

11 9 April 2014
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Storm Sewer

Dilution N -a
Flow measurements indicate a % e e a5 s e ST OURES :

minimum of 6X dilution

Highest exceedances at Plant 6 | -\ |

are : | SR 2 3
« Xylenes — 64 pg/L (GSI: 41) y£odn’ '

e Selenium — 0.006 mg/L (GSI: 0.005)

-

Exceedances would be below
criteria with 2X dilution

GSI assessment complete, no

LEGEMND
@ STORM SEWER MAMHBOLE

additional storm sewer sampling
necessary

Grand River
Outfall

12 9 April 2014 12 gpm

SCALE IM FEET
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Plant 3 Vinyl Chloride

« 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

13 9 April 2014 QT ARCADIS
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Plant 3 Vin

4-dioxane

1]

MWO02-03(3) (11/7113)

79-2%
& vC

¥
§ MW02-02(3) (111213)
T4-E4
=1.0uglL
«5.0 ugll |
I

yl Chio

<5.0 ug/lL

| MW02-04 (11/7/13)
76-86"

| VC =1.0 ug/L

1,4-dioxane

MW-13-38 (11/6/13)
L | 7782 (VAP )

| MW-13-41 (12M713)

.| 7782

Dugll

»

3-37 (1712013}

| 8772 (VAR )

Vinyl chloride not emanating from known Plant 3 sources.

Preliminary — For Discussion Purposes Only

rid

BWLWELL 10-15
= Offline
Historic VC impacts

WMW-13-38B (111513}
T7-82' (VAP

Ve <1.0 ug/L
1,4-dioxane =5.0 ug/L
97-112' (BR)

VC 1.00ug/L
1,4-dioxane =5.0 ug/L

103.5-140°
vC
1, 4-dioxane

MW-13-40 (12M17M13)
72T

Ve <1.0 ugiL
1 4-dioxane 5.0 ugll

WMW-18 (111141 3)
5565

.0 ugiL
|| 1,4-diozane <5.0 ugll

105-117"
Ve
1, 4-dipxane

1.0 uglL

«5.0 ugll

BWL

12120

130

Ve

1, 4-dioxane
165"

e .
1 d-dioxane =
195

e .
1 4-dioxane <«








Lower 1,4-dioxane Investigation

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

15 9 April 2014 Q’T ARCADIS
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Extent Lower
1.4-Dioxane

LEGEND
s 1,4-DIOXANE ISO-CONCENTRATION CONTOUR

= = = |NFERRED
@ DEEFP OVERBURDEM/MEATHERED BEDROCK MOMNITORING WELL (2013)

@ DEEP VAP BORING (2013)
PLANT 2
PLANT 3
PLANT B

Site-wide 1,4-dioxane model

16 9 April 2014
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Lower 1,4-Dioxane Source Area

NW SE

W. Saginaw

Area of CVOC
impacts

Coliseum

Perched
Zone

34 1,4-dioxane in GW (ug/L)

STRATIGRAPHIC UNIT

CONCRETE/ASPHALT/TOPSOIL

__________ FILL

GRAVELLY_SAHD

SAND

SANDY _SILT/SILT
SILTY/SANDY/GRAVELLY_CLAY
CLAY

PEAT

BEDROCHK-SANDSTONE

BEDROCK-SHALE

HO_RECOVERY

17 9 April 2014 m ARCADIS
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SE

Plant 6

Lower 1,4-Dioxane

Perched 1,4-d

Plant 2

W. Saginaw
Ave

Plant 3

wnasi

GW Impacts
/

L

i i il B

Perched

Feet

STRATIGRAPHIC UNIT

SILTY/SANDY/GRAVELLY_CLAY

CONCRETE/ASPHALT/TOPSOIL
SANDY _SILT/SILT
BEDROCHK-SANDSTONE
BEDROCK-SHALE

GRAVELLY_SAND
NO_RECOVERY

FILL

SAND
CLAY
PEAT

2 ARCADIS
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Lower 1,4- s [ e
Dioxane T
Plant 3 - North

TOTE (1111113)

1.4-dipzan

e el il : MW-13-27
[ . ; o Well:67-7Z  [11/11/13)
P ( 1 il

B= mntw (BR} 1
Well: G8-74' (11/11/13 [ - ! :
" AIVOCs gm . 3 S| 88-1155" (11U1113) . MW-13-28
08101 - 14-dioxane  <5.0ugll el Well: B8-74' {11711/13)

22 | A-diokame 31 wugll
AIVOCs  ND - ; VAP TE-BT’

MW-13-25
Well: 6772 (N11113)
§ 1 4-dioxans 13 ugll
VAP: BE-00° ;
1,4-dioxans «<50wugll & Y -
Tokene 1.0 ugl L 7278 (12720M13)
' 7 1.4-dioxane <50ugl
Senzens 14 uglL
| T Acetone 13ugll
MW-13-48 B 65-70° (12110/13) El;;m :’:;:_
BT (12M0113) Bl 1.4-dioxans 34 ugll Xylenes 4ugll
S MW-12-47 (BR)
00-119' (12/119/13)

LEGEND

Q COMPLETED DEEP VAP BORING
\é BEDROCK MONITORING WELL
@ DEEP MONITORING WELL
DEEP 1 4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS
PERCHED (0-40") 1,4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS

PLANT 2
PLANT 3
PLANT 6

NoTE 2 ARCADIS

GREEN text indicates exceedance of the Drinking Water Criteria







Lower 1,4-
Dioxane

Plant 2 - Middle

MW-1202 (BR)
B7-110 (11/5013)
AIVOCs ND

VAPFZLGIN

7477 .
1.4-dioxane <5.0ugll
Acetons 15 uglL
80-82'

AllNVOCs ND

WAP-P2LY 111
72771
1.4-dicxane

| Benzene

T2IT(12113113) |
AIVOCs WD

P ‘ﬂ .-1'-" oL
i it 1B : P K ' [ | PERCHED 1,4-DIOXANE
LEGEND ' 3 B ' ] R A S SO 3
% COMPLETED DEEP VAP BORING { = )
BEDROCK MONITORING WELL
DEEP MONITORING WELL _ : e
DEEP 1,4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS R ) D ee— L < A MW-12-08 (BR)
PERCHED (0-40") 1,4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS e e o 0 s e e o okl
PLANT 2
PLANT 3
PLANT 6

oTE 2 ARCADIS

GREEN text indicates exceedance of the Drinking Water Criteria








Lower 1,4-

DI O X an e . I Y08 (g Ay 3
Plant 2 & 6 - South |

| g7 (11713)
AIVOCs ND

MW-13-50 (BR)
BE-107 (12118/13)

VAP-PB-OV150
Tr-8T
14-dioxane <5.0ugll

LEGEND
Q COMPLETED DEEP VAP BORING
BEDROCK MONITORING WELL
DEEP MONITORING WELL
DEEP 1, 4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS

PERCHED (0-40") 1,4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS
PLANT 2
PLANT 3
PLANT &

gglE-EN text indicates exceedance of the Drinking Water Criteria m ARCAD IS







Potential Sources of other VOCs
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)

22 9 April 2014 @ ARCADIS
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Deep Overburden
Gradient

e Consistent with
Previous

23 9 April 2014
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Weathered Bedrock
Gradient

« Strong/variable vertical gradient
and K make interpretation difficult

24 9 April 2014
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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

25 9 April 2014
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Vertical Gradient 101

Groundwater Flow Maps

91.82

IE9?.15 98 100

®
\1016
g °
g94.18
9

\

a2 94

Assumption is that horizontal flow occurs
in one stratigraphic unit

26 9 April 2014 © 2012 ARCADIS Q ARCADIS







Vertical Gradient 101 cont.

27

In Cross-Section

9 April 2014

© 2012 ARCADIS

NOT matter

100
98
94 26
P
e
For horizontal flow,
elevation of
measurement does

£2 ARCADIS







Vertical Gradient 101 cont.

28

With vertical flow, elevation of measurement matters

94

96

98

9 April 2014

© 2012 ARCADIS
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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:

GW,i = GW — (dh/dI* AElev), where

GW = measured GW

dh/dl = vertical gradient

AElev = change in elevation between
deepest and measured well

29 9 April 2014

Preliminary — For Discussion Purposes Only







Deep Hydraulic
Testing

Completed hydraulic testing on deep wells:
e 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
o If plume is 7 yrs old: 300 to 400 ft/yr
« Geometry — long and thin — consistent with rapid migration

30 9 April 2014 @ ARCADIS
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Lower 1,4-Dioxane Additional
Characterization

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

31 9 April 2014 @ ARCADIS
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2012 Transducer
Study

* Transducer study in Saginaw
Formation indicated limited
connection to regional pumping
wells

P2-5B-20

Date
1017112 10/18/12 10/19/12 10/20/12 10/21/12 10/22/12 10/23/12 1042412 10/25/12
7
e P2-5B-20
7.5 IM

]
in

Gauge Pressure (DTW, ft toc)
(2]

vy — ]

P2-SB-06
Date
10/17/12 10/18/12 10/19/12 10/20/12 10/21/12 1042212 10/23/12 1042412 10/25/12
18
185 i

—FZ-W B e

-
e
in

Gauge Pressure (DTW, ft toc)
-
5

20
Bedrock Wells
Date
10/17/12 10/18/12 10/18,/12 10420412 10/21/12 10/22/12 10423012 1042412 10425/12
- : . . . ; . ;
— W-12-05

T —MW-12-06
g 735
B T4 o~
g 745 'H—""_"
(-]

75

Daily Precipitation
0.9
0.8

To7
=
¥ 0.6
=
E 0.5

§ 0.4
03
E 02
O
o | . i e —

10/17/2012 10/18/2012 10/19/2012 10/20/2012 10/21/2012 10/22/2012

Date
Note:

The barometric correction varies by well and is based on the calculated barometric efficiency function.
ft toc - feet below top of casing

10/23/2012 10/24/2012 10/25/2012







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

33 9 April 2014
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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
= O0&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

34 9 April 2014 @ ARCADIS
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Proposed Regional Groundwater Use Ordinance
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ce Opti

i e

Lower 1,4-Dioxane ] G
| &= °\ so

Source Treatment /

ur
Plume Abatement ’

Priorities:

* Plume capture at leading edge
e Source treatment a
* Plume remediation enhancement Plume
Remediation
' Enhancement

Potential Remedies:

* Monitoring / Stability Analysis
e Source: Chemical Oxidation

e Plume Capture: Pump & Treat
« Enhancement: Recirculation

A -
.

Potential 30 yr cost: $3-14M | atr

e

| Fa— g
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Schedule — RFI/CMS Milestones

37

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

9 April 2014

Demo Permit
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Agenda

* Health and Safety Moment
* Objectives

* Geochemical and Plume Stablility Assessment
* Results
* Implications for the Supplemental RFl and CMS

* 1,4-Dioxane Treatability Study

« Passive Flux Meter Investigation

e Impervious Surface Preservation Approach
« Summary of Schedule and Milestones

2 April 2014 © 2013 ARCADIS gﬁj ARCAD I S







Geochemical and Plume Stabillity
Assessment Objectives

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

e 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

e Statistical trend assessment complete to assess plume presence
and stability focusing on:
* Bedrock: metals concentrations
e 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 Stabillity

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 Stablility 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

Bedrock 23 3 3
Weathered Bedrock 42 6 6
and 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, 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

« EXxceedance 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

Average Lowest | Basis of

Analyte Decreasing | Increasing Total Maximum Criteria Lowest
Trend o

(ppm) (ppm) Criteria

Arsenic 0.016 0.010 GSI/DW
Copper 3 0 0 3 0.050 0.02 GSI
Manganese 11 2 1 14 0.430 %%56/ 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

LEGEND
GEOCHEMICAL TRENDS
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Bedrock Aquifer Summary
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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

1,4-Dioxane
Metals
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Arsenic
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Boron
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Perched Zone

Trends

VOCs and Metals

LEGEND
GEOCHEMICAL TRENDS

A
(M INCREASING TREND

STABLE ORDECREASING
TREND

INSUFFICIENT DATA OR DETECTIONS

FOR TREND ANALYSIS

77/ APPROX IMATE EXTENT LNAPL

~y PERCHED 1,4-DIOXANE AND
' OTHERVOC/SVOC MPACTS

[ METALS IN GROUNDWATER

Analyte

Min.

Max.

Criteria

As

<0.002

0.012

0.01
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Perched Zone
Trends

1,4-Dioxane

o 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

LEGEND
GEOCHEMICAL TRENDS

AN
‘ 'INCREASING TREND

STABLE ORDECREASING
TREND

INSUFFICIENT DATA OR DETECTIONS
FOR TREND ANALYSIS

%775 APPROX IMATE EXTENT LNAPL

PERCHED 1,4-DIOXANE AND
' OTHERVOCSVOC MPACTS
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Perched Zone Summary
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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

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

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

2/14
Ni 2.25 mg/L
. (DW: 0.10)

LEGEND
GEOCHEMICALTRENDS

" fA” STABLE OR DECREAS NG
M/ TREND

: @ INCREAZING TREND

INSUFFICIENT DATA OR DETECTIONS
FOR TREMD AMALYEIS
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Perched Zone Summary

Uit
4

RFI Implications: b N LEGEND

/A STABLE OR DECREASING
TREND

e Plant 6, Area 5-8 — vanadium
slightly above criteria at property | . | o /[ S——
boundary ] R @ gy
» Insufficient samples to evaluate i R

* 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

- 11/13

-V 0.021 mg/L T
~ No trend -~V 0.005 mg/L

W)

- (DW: 0.0045)

A
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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
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CMS Implications:

« Site-wide plume stability analysis
e 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

e 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

Analyte e Decreasing | Increasin Total Average . Basis of Lowest
y Trend g g Maximum Criteria Criteria

Metals (ppm) (ppm)
Arsenic 5 1 2 8 0.018 0.010 GSI/DW
Boron 2 0 0 2 0.713 0.5 DwW
Chromium 1 0 0 1 0.35 0.16 GSI
Copper 2 0 0 2 0.28 0.02 GSl
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 0 0 0.85 0.26

vocs __ ___
1,4-Dioxane - - 85/8.5
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Weathere
and Deep

d Bedrock

Overburden Trends

Analyte| Min. | Max.| Criteria

Mn

0.168 |0.215| 0.05/0.86

Analyte| Min. | Max.| Criteria

As

0.006 |0.023 0.01
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Weathered Bedrock / Deep Overburden
Summary

26

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
e Sample #1 Composite water sample (composited from three locations)
e Sample #2 Well MW-13-22 (source area)

e 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 Results

32

Performance Curve

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.

Racer 1,4-Dioxane Destruction

== MW-13-22

=i~ Composite

Bench Test
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PFM/Transducer Study
Update

TWP-WELL=8

 PFMs removed on 3/19 Pl PR YA W

» Data loggers installed at g - el B
municipal wells on 3/20 frae il ool R Wl =t g wE

 Pressure transducers
installed at Site on 3/20

LEGEND

A DEEP OVERBURDEN MONITORING WELL
& WEATHERED BEDROCK MONITORING WELL
A BEDROCKMONITORING WELL

@ LANSING TWP MUNICIPAL WELL

. MUN WELLS - Transducer study

PRESSURE TRANSDUCER WELL : s
. PASSIVE FLUX METER (PFM) WELL i i &

LOWER 1,4-DIOXANE / OTHER VOCs GROUNDWATER IMPACTS

PLANT 2
PLANT 3
PLANT 6
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Schedule — 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
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