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~ ﬁ 1996 Technology Drive
Troy, Michigan 48083

RE A L M (248) 680-5548
Fax (248) 680-5129

Remediation and Liability Management Company, Inc.

September 10, 2003

Mr. Kevin Holdwick

Michigan Department of Environmental Quality
Waste Management Division

P.O. Box 30241

Lansing, Ml 48909-7741

Dear Mr. Holdwick:

Re: Delineation Soil Sample Results
Former Peregrine (US) Inc. Coldwater Road Facility, Genesee Township, Michigan
MIR 000 020 743

This letter presents the results of delineation soil.samples collected at the Former Peregrine
(US) Inc. Coldwater Road Facility (Facility) located in Genesee, Township, Michigan. The
sample results are included as Attachment A. The original samples exceeding generic criteria
were identified during the RCRA Facility investigation (RF1) and further delineated in June 2002.

Should you have any questions on the attached, please do not hesitate to contact me at
(248) 680-5219.

Yours truly,

REMEDIATION AND LIABILITY MANAGEMENT COMPANY, INC.

Cheyyl Hiatt

Project Manager
REALM, Inc.

SE/cb/12636/10
Encl.

c.c.. Joe Rogers - MDEQ
John McCabe - MDEQ
Marilyn Dedyne - REALM
Jean Caufield - REALM
Tony Finch - OBG
Steve Song - ENVIRON
Glenn Turchan - CRA
Sylvie Eastman - CRA

REALM Troy Office » 1996 Technology Drive » Troy, Michigan 48083 « MC: 483-619-356 « Phone 248-680-5548
Fax 248-680-5129 ‘»-Email:‘¢cheryl.r.hiatt@gm.com



ATTACHMENT A

DELINEATION SOIL SAMPLE RESULTS

This document presents the results of delineation soil samples collected in the vicinity of
samples exceeding generic criteria for soil at the Former Peregrine (US) Inc. Coldwater Road
Facility (Facility) located in Genesee Township, Michigan. Figure A.1 presents the sample

locations.

Exceedances were determined by comparing validated analytical data to the generic risk-based
industrial cleanup criteria. The applicable criteria include Background, Industrial Direct Contact
Criteria (IDCC), Soil Volatilization to Indoor Air Criteria (SVIAIC), Infinite Source Soil Inhalation
Criteria (ISSIC), and Particulate Soil Inhalation Criteria (PSIC). The generic PSIC numbers
were modified by a factor of 3.17 to account for the 400 ft* source area size(s), in accordance
with "Part 201 Generic Soil Inhalation Criteria for Ambient Air: Technical Support Document”
(MDEQ, August 31, 1998). Concentrations were considered to-have exceeded IDCC, SVIAIC,
ISSIC, or PSIC only if background values were also exceeded. GM believes the shallow
perched water below the Facility can be characterized as Groundwater Not In An Aquifer
(GWNIAA) and, therefore, the Drinking Water Protection Criteria (DWPC) is not applicable.
Sample results were not compared to Groundwater Surtace Water Interface Criteria since the
groundwater surface water interface pathway is incomplete.

Sample results for the Facility are presented on Tables A.1 and'A.2. The list of parameters
presented on Table A.1 includes all parameters detected in at least one sample. The list of
parameters presented on Table A.2 includes all parameters with concentrations that exceed
applicable criteria in at least one sample.

The tables flag detected results which excged the background levels and the MDEQ criteria in

addition to non-detect results where the_detection limit exceeds the background and the criteria.
All the detected result exceedances are identified on the figures (Figures A.1 through A.6). The
non-detect result exceedances are due to elevated detection limits caused by 1) the elevated
concentration of another parameter at that location; or 2) dilution of the sampie by the
laboratory to protect the sensitivity of the laboratory instruments.

A. AO! 2 - FORMER WASTE PILE PAD

The Former Waste Pile Pad (AOI 2) was located east of Building 44 and approximately 100 feet
north-northeast of Building 63.

RFI samples identified the presence of arsenic above the IDCC. Delineation soil sampling was

conducted in June 2002. None of the delineation soil sample results exceeded applicable
criteria. Final validated soil sample results are presented on Figure A.2.
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B. AOI 9 - FORMER PLATING AREAS

The Former Plating Areas (AOI 9) included the zinc barrel plating area toward the southeast end
of the concrete slab, the chrome plating area located toward the north end of the concrete slab,
and the plating solution recycling area which was located in the basement.

Historical sample K-35 identified the presence of lead above IDCC and total chromium above
PSIC for hexavalent chromium (see Figure A.3). RFI sample BH-9-23-00 identified the
presence of 1,1-dichloroethene (1,1-DCE) above SVIAIC (see Figure A.4). RFl sample
BH-9-26-00 identified the presence of lead above IDCC and nickel above PSIC (see Figure
A.5). PSIC exceedances were not originally investigated for excavation and/or delineation
purposes, in accordance with the RFI Report, Section 5.5 (CRA, November 2000). Due to
MDEQ concerns, CRA stated in Response to Comments RFI Report (CRA, March 2002) that
PSIC exceedances would be evaluated.

In the vicinity of K-35, delineation soil sampling for lead was conducted in June 2002, and none
of the delineation soil sample results exceeded applicable criteria. A sample was collected for
total and hexavalent chromium, immediately adjacent to'K-385 in February 2003. In this sample,
both the total and hexavalent chromium concentrations are below PSIC criteria, and hexavalent
chromium accounts for approximately 8% of the total. Assuming the total chromium
concentration in the historical sample is correct and-the historical proportion of hexavalent was
consistent with the resample results, the historical-hexavalent chromium concentration would

have been approximately 92,300 png/kg, belowthe PSIC criteria.

In the vicinity of BH-9-23-00, delineatiorsoil sampling for’1,1-dichloroethene was conducted in
June 2002, and none of the delineation soil sample-results exceeded applicable criteria.

At BH-9-26-00 the exceedances do not require further investigation because at this location in
June 2001, 90 cubic yards were excavated, characterized as non-hazardous, and disposed as
part of Facility demolition/restoration as stated in Response to Comments RFl Report,
Appendix | (CRA, March 2002). In the RFI Report BH-9-24-00 was reported with a hexavalent
chromium concentration of 611,000 ug/kg. Subsequent laboratory validation revealed that this
result was for sample location BH-9-26-00 and the concentration for BH-9-24-00 was

2,337 ug/kg. The hexavalent chromium concentration at BH-9-26-00 does not exceed PSIC
criteria when the modifier for source area size is used.

C. AOIl 11 — FORMER COAL STORAGE AREA

The Former Coal Storage Area was comprised of a relatively large area located to the north of
the powerhouse (Building 45).

RFI samples identified the presence of arsenic above the IDCC. Delineation soil sampling was

conducted by CRA in June 2002. None of the delineation soil sample results exceeded
applicable criteria. Final validated soil sample results are presented on Figure A.6.

12636Holdwick10-ATTA 2
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D. OVERALL SITE ASSESSMENT

The 95% upper confidence limits for arsenic, lead, chromium (total, hexavalent, and trivalent),
and 1,1-dichloroethene are below applicable criteria (see Attachment A.1). Note that the
calculation of 95% upper confidence limits was done consistent with MDEQ’s guidance dated
2002. The samples that exceed generic criteria do not meet the MDEQ definition of a hotspot
because they consist of only one isolated sample. MDEQ guidance defines a hotspot as at
least two elevated sample results within the same area.

12636Hoidwick10-ATTA 3
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 |BH-2-2-00 05/26/2000 ) 3 L ~L.__ >
0_2 iy 7 < \\\ \L"\_\l ‘ < \\“‘\_ e~
1,1-Dichloroethene 124 SN L }
Arsenic 8900 Y NN AT —L 8 | =
Chromium Il (Trivalent) 11600 C e DA === T T TN T ~o |
Chromium VI (Hexavalent) | ND (700) L4 ke e ‘ I N =
Lead 10000 '| B A b o 1 | N
| Nickel 19600 i Aopas i ‘
i L 1 (1l L 1
] ! 4 S !
BH-2-6-02 | 06/27/2002 || |gyy 5 1.00 05/26/2000 s
0-2 ft 02 'I
Arsenic 5230 I\ [4,1-Dichloroethene 1.1 JIND (4.7) 'l
il )i Arsenic 8000/6500 I
BH2-400 ek | Chromium Ill (Trivalent) 1180017000 | __ N
g2 [ Chromium VI (Hexavalent) | ND (700YND (700) | BH-2:4-00 T
| 1,1-Dichloroethene ND (4.8) | < <
1N . Lead 8800/11900 [, o
Arsenic 51800 ' Nickel 16300/20800 [ 1T >
| Chromium 1l (Trivalent) 26000 'I : > s
Chromium VI (Hexavalent) ND (700) 1 \/’T\\‘_\\
|Lead 26500 %\\j\ - L Jr\ '
Nickel 263000 | I |/ A 1T
S ‘ ! BH-2-6-02 [ ]
N — = N o T ‘ ‘ ' aat! WA
N\ B2 <N\ || 4 | A
| \—KeH-2-3-004 O NI\ ~ L y
| S| ¥ | - |
—  |BH-2-3-02 | 06/27/2002 | \— J= " __lete22-02 | oer2riz002 | |GP° QB/S0F986 ||
‘ 0-2ft =1 >r BH-2-7:02 2% : i 1
| [Arsenic 6830 J PN NQUD” [arsenic | ggeglarssio . || 1+1-Dichloroethene | ND (10) i
IR ————— 4— ‘ o Arsenic 3500 ‘
| ] |l ; 1 ‘ ( '_MW-13 g | Chromium Total 14000
f i ‘ ‘ > /|| / 7 |lLead 10000
‘ ! | /iy ;
| L~ ‘ i |BH-2-7-02 |-06/27/2002 /[ L ‘ L
|/ ', 0-2 ft IR 3 T o —]
| / | | Arsenic 5510 J 3 — )
7 , | FE | Mw-13 11/06/1996 [—_F 10 =
" / I S iy i Ny B 4-6 [ |
LEGEND | /' [1.1-Dichlorosthene N |
BH-2-1-00 W RFI BOREHOLE LOCATION ‘ || T 3 |
MW-13 @ STUDY 2 MONITORING WELL NOTE: EACH GRID SQUARE IS 10t BY 10f.
LOCATION
GP-5 GENERIC CRITERIA
e STUDY 1 GEOPROBE LOCATION CHEMICAL NAME (ig/kg) [BRGRND[SVIAIC [IDCC PSic  [WPSC [iSSC
1,1-Dichloroethene 330 570000 78000000 |247260000|3700
BH-2-3-02 m DELINEATION SAMPLE LOCATION Arsenic 13500 37000 910000 _ |2884700
Chromium, Total (1) 19000 9200000 240000 760800
PROPOSED EXTENT OF EXCAVATION Chromium, Hexavalent __ [350 9200000 _ [240000 760800
Chromium, Trivalent 1000000000| 150000000{475500000]
——————————— AOI BOUNDARY Lead 21000 900000 44000000 |139480000
Nickel 26000 150000000 |16000000 |50720000
A R RAVACENT CHAOMIUM CRITERIA o TERIA
| e BORD_ SITE SPECIIO BACKGROUNBLEVEL 0 e
i o W e LR e N
0-2 ft ——— DEPTH (ft. bgs) MPSIC - MODIFIED) PARTICULATE SOIL INHALATION CRITERIA USES A MODIFIER
Arsenic 5510 —— CONCENTRATION (ug/kg) |SSIC - INFINITE SOURCE SOIL INHALATION CRITERIA
DWPC - DRINKING WATER PROTECTION CRITERIA
EXCEEDS CRITERIA figure A.2
e : DELINEATION OF BH-2-3-00
LOCATIONS COMPARED TO CRITERIA:
IDCC, MPSIC, SVIAIC, ISSIC, AND BACKGROUND. AOIl 2 - FORMER WASTE PILE PAD
, FORMER PEREGRINE (US) INC., COLDWATER ROAD FACILITY
CRIA

Genesee Township, Michigan
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| BH-9-11-00 06/06/2000 1
) 0.42-2.42 1 ‘
7 1,1-Dichloroethene 2.4 JIND (6.8) ‘ ‘ ; ‘ ‘ :
Arsenic 4700/5000 ‘ 1 } ‘ ‘ 3
Chromium IIl (Trivalent) 5100/5600 ‘
| Chromium VI (Hexavalent) | ND (700)/ND (700) | ‘
4700/5200 | \ ; |
6800/8400 | ‘ ‘ | ‘ ‘ o 10 301t
| X-_ SO R L ————————————————
——————————————————————— " BH-9-11-00 | | v
‘ 1 T | T 1 |
K-35 02/21/2003 | 11/06/1996 |
0-2t 2
BH-9-11-02 06/5?2/2:02 BH-9-14-02 06/5?2/21:?02 g 5 o700 |
Chromium Total 25900 1160000 ||
Lead 20800/30100 | |Lead 5650 Chromium VI (Hexavalent) | 2060 - ]
5 - —]Lead - 1280000
K-33 11/06/1996 ‘

Arsenic 3060
Chromium Total 9720
Lead ND

BH-9-11-02

K-35 ‘
| BH-4-15-0Z |

BH-9-10-02 | 06/26/2002

¢ | 0-2 ft
IS PN [Lead 168000 | ||
...... ‘ ! 1 i ; | \ | i ‘ - i ‘
: ‘ ‘ ‘ ‘ \ |
\ BH-9:15:02 | 06/26/2002 |/ | | | | II | |
1 ‘ 0-2ft o || |
RO g Read 7050 | | |
: 1 a8 ; T 1 ‘ | ? I| \ I
PFB:16, ; PFB-16 03/2511997 | |
| | 3.3-3.9 I
N2 O A I N 1,1-Dichloroethene | ND (10) | |
‘ ; ' ‘ Arsenic 6000 ll
‘ : | Chromium Total 15000 |
l \S | ? ‘ Lead 16000 '1
| | | |
| | T |
LEGEND T i - | -
BH-9-12-00 W RFI BOREHOLE LOCATION ] l j
| 1 ‘
PFB-16 ® STUDY 4 SOIL BORING LOCATION ‘ ‘ ] ‘ ‘ i |
K—35'[:]‘ STUDY 2 GEOPROBE LOCATION NOTE: EACH GRID SQUARE IS “IOﬁ BY 10ft. '
BH-2-3-02 B DELINEATION SAMPLE LOCATION GENERIC CRITERIA
CHEMICAL NAME (ug/kg) [BKGRND [SVIAIG [IDCC PSIC___[MPSIC__[1SSIC
————————— AOI BOUNDARY 1.1-Dichloroethene ! 330  |570000 78000000 |247260000[3700
PROPOSED EXTENT OF EXCAVATION e T o oo oAb raoast-
Chromium, Hexavalent 350 9200000 240000 760800
Chromium, Trivalent 7000000000|150000000]475500000
— SAMPLE LOCATION — 21000 900000 [44000000 |139480000
| Nicke] 26000 150000000 |16000000 [50720000
BH-9-15-02 | 6/26/02—— SAMPLE DATE (1) IN ACCORDANCE WITH MDEQ REGULATIONS, APPLICABLE GRITERIA
02 # ——DEPTH (. bge) el e on 0 it
Lead 7050 —— CONCENTRATION (ug/kg) %V(I;/(\;ICM %%"ér\é?kfgh{fzﬁ%% k“#%%?% §}$ !_:[l[;llll-ll\ALATION CRITERIA
PSIC - PARTICULATE SOIL INHALATION CRITERIA
EXCEEDS CRITERIA MPSIC - MODIFIED PARTICULATE SOIL INHALATION CRITERIA USES A MODIFIER
ISSIC - INFINITE SOURCE SOIL INHALATION CRITERIA flg ure A 3
NOTES; , DELINEATION OF K-35
1. LOCATIONS COMPARED TO CRITERIA:
IDCC, MPSIC, SVIAIC, ISSIC, AND BACKGROUND. AOIl 9 - FORMER PLATING AREAS
FORMER PEREGRINE (US) INC., COLDWATER ROAD FACILITY
CRA Genesee Township, Michigan
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BH-19-6-00

06/26/2002 : ‘ 1 !
: ! BH-9-4-02
69 ! *

|
|
|
1
|
|l
I 1 =
|
|
i
| |
| | 10 30t
- e |
|
|
! 1
i \
| l
1 I ‘
i :
: |
L } L
| ‘
\
|
| -
[ Y
BH-9-4-02 06/26/2002 : | |
0-2 ft '1 ;
-{1,1-Dichloroethene 8.3 1 |
/ BH-9-1-02 06/26/2002 i
L o2ft | 1
BH-9-3-02 14-Dichloroethene 20/22 ]
\

NOTE:

LOCATIONS COMPARED TO CRITERIA:
IDCC, MPSIC, SVIAIC, ISSIC, AND BACKGROUND.

ERA

DELINEATION OF BH-9-23-00
AOI 9 - FORMER PLATING AREAS
FORMER PEREGRINE (US) INC., COLDWATER ROAD FACILITY
Genesee Township, Michigan

T
1,1-Dichloroethene | _ S — - —Jl 3 |
? : " \
% SRR\ | y
FORMER ZINC =: }
PEATER AREA \
202 | | ‘
D _ Al P — 2T~ O] [ |
| ‘
1 1
1 |
BH-9-23-00 06/05/2600 ‘ 1l ‘ ;
0.5-2.5 BH-9:2:02 06/26/2002 | | ? b
1,1-Dichloroethene 1000 0-2 ft L }
| Arsenic 8400 [ = (Z{1-Dichloroethene 41 g oH18-F-00——
Chromium [lI (Trivalent) 14600 T ‘
Chromium VI (Hexavalent) ND (700) 1 [ ;
Lead 8700 'l ; ‘
Nickel 18800 II f
\
| ! | |
| | |
LEGEND NOTE: EACH GRID SQUARE IS 10ft. BY 10ft.
BH-8-23-00 g RFI BOREHOLE LOCATION GENERIC CRITERIA
CHEMICAL NAME (ug/kg) |BKGRND [SVIAIG [IDCC PSIC MPSIC___[ISSIC
BH-2-3-02 m DELINEATION SAMPLE LOCATION 1,1-Dichloroethene 330 |570000 _ |78000000 [247260000/3700
Arsenic 13500 37000 910000 [2884700
__________ Chromium, Total (1) 19000 9200000 _ 240000 __|760800
AOI BOUNDARY cniﬁmiﬂﬁ. Hexavalons 350 5200000 240000 _|760800
PROPOSED EXTENT OF EXCAVATION Chromium, Trivalent 1000000000{150000000{475500000
Lead 21000 900000 __|44000000 |139480000
SAMPLE LOCATION Nickel 26000 150000000 |16000000 |50720000
= O S e T e =
BH-9-2-02 6/26/02 7 SRl BKGRND - SITE-SPECIFIC BACKGROUND LEVEL
0-2ft — DEPTH (it. bgs) SVIAIC - SOIL VOLATILIZATION INDOGR AIR INHALATION CRITERIA
i s G - PARTIGOLATE SOIL INGALATION CRITERIA
1,1-Dichloroethene & CONCENTRATION (ugkg) MPSIC - MODIFIED PARTICULATE SOIL INHALATION CRITERIA USES A MODIFIER
ISSIC - INHINTZ SOURCE SOIL INHALATION GRITERIA
EXCEEDS CRITERIA

figure A.4
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0 10

20ft

——

LEGEND
m B-9-30-00 BOREHOLE LOCATION
& PFB-19 STUDY 2 SOIL BORING LOCATION
£3F-30 STUDY 2 GEOPROBE LOCATION
_ BH-1A-01
) SOIL SAMPLE LOCATION
® BH-26A-01 VERIFICATION SAMPLE LOCATION
AT SIDEWALL OR BASE OF EXCAVATION
! : LIMIT OF EXCAVATION
. SAMPLE LOCATION
BH-26C-01| 5/03/01 ——— SAMPLE DATE
46f —— DEPTH (f. bgs)
Lead 8800 —|— CONCENTRATION (ug/kg)
EXCEEDS CRITERIA
NOTE:

LOCATIONS COMPARED TO CRITERIA:
IDCC, MPSIC, SVIAIC, ISSIC, AND BACKGROUND.

* AT THIS LOCATION IN JUNE 2001, 90 CUBIC YARDS WERE

EXCAVATED, CHARACTERIZED AS NON-HAZARDOUS AND

DISPOSED AS PART OF FACILITY DEMOLITION /RESTORATION.
(RESPONSE TO COMMENTS RFI REPORT, APPENDIX |, CRA,

MARCH 2002)

GENERIC CRITERIA

CHEMICAL NAME (ug/kg)

BKGRND [SVIAIC

IDCC

PSIC

MPSIC

ISSIC

1,1-Dichloroethene

330

570000

78000000

247260000

3700

Arsenic

13500

37000

910000

2884700

Chromium, Total (1)

19000

9200000

240000

760800

Chromium, Hexavalent

350

9200000

240000

760800

Chromium, Trivalent

1000000000

150000000

475500000

Lead

21000

900000

44000000

139480000

Nickel

26000

150000000

16000000

50720000

(1) IN ACCORDANCE WITH MDEQ REGULATIONS, APPLICABLE CRITERIA
IS THE VALUE FOR HEXAVALENT CHROMIUM CRITERIA

BKGRND - SITE-SPECIFIC BACKGROUND LEVEL
SVIAIC - SOIL VOLATILIZATION INDOOR AIR INHALATION CRITERIA
IDCC - INDUSTRIAL DIRECT CONTACT CRITERIA

PSIC - PARTICULATE SOIL INHALATION CRITERIA

MPSIC - MODIFIED PARTICULATE SOIL INHALATION
OF 3.17 BASED ON THE 400 ft* SOURCE ARE
ISSIC - INFINITE SOURCE SOIL INHALATION CRITERIA

AN

CRITERIA USES A MODIFIER
A

BH<26A-01 05/03/2001 BH-9-26A-00 06/05/2000 BH-9-26-00 06/05/2000
200 1-2 1-2
1,1-Dichloroethene | ND (5.8) UJ 1,1-Dichloroethene ND (4.3) 1,1-Dichloroethene ND (440) UJ
Arsenic 4220 LIMIT OF BASEMENT Arsenic 6900 Arsenic 13500 J
Chromium Total 119000 _\ Chromium Il (Trivalent) 14900 Chromium Il (Trivalent) 49700000
Lead 119000 Lead 7700 Chromium VI (Hexavalent) | 611280
smmemmmme=] Niicke! 222000 Nickel 60700 Lead 28100000
Nickel 89600000
BH-26D-01 05/03/2001 |
0-2 ft
1,1-Dichloroethene | ND (4.5) UJ/ND (4.2) BH-26C-01 05/03/2001
Arsenic 6800/5380 _ N 46 ft
Chromium Total 1s000/13000 | &= BH26A01 1.1-Dichloroethene | ND (4.6)
Lead 9020/6480 e S
e 2000 M - Chromium Total 43800
- o 8 26-00 | N =
1 '\'}.— = BASE 1 N Nickel 32100
Nigase 2 13 BASE1 06/14/2001
PFB-20 H ] ‘ .
: ] 1,1-Dichloroethene | ND (6.0)
| [t o=l Arsenic 4760 J
BH-26B-01 19 | chromium Total 96400
|Lead 13800 J
| Nickel 158000 |
PFB-20 03/26/1997 F-30 11/0611996 | | e
1.6-2.3 0-2 BH-6E-01 i === B# ——— -
1,1-Dichloroethene ND (10) Arsenic 3250 & — Y —  ——— X T
Arsenic 9000 " | ChromiiumyTotal 5470 ‘
Chromium Total 18000 Lesd ND | . S
Lead 17000
BH-6E-01 05/02/2001
02 ft
1,1-Dichloroetherie { /ND (4.6) UJ BH-26B-01 05/03/2001
Arsenic 4520 0-11t
/| Chromium Total 11900 J 1,1-Dichloroethene ND (5.6) “
Lead 7960 Arsenic 2900 BH-9-28-00
Nickel 10600 J Chromium Total 6990
Lead 3410
Nickel 4740 I Tl
R et g i, Y BH-9-29-00 06/05/2000 | 06/05/2000
BASE2 06/14/2001 e 10-
= 1,1-Dichloroethene ND (4.5) ND (4.6) UJ
1,1-Dichloroethene | ND (5.9) UJ Arsenic 6700 6600
Arsenic 6060 J Chromium IIl (Trivalent) 14200 14000
Chromium Total 38300 Lead 8700 7500
Lead 10200 J Nickel 22300 21600
Nickel 59600
figure A.5

EXCAVATION IN BASEMENT AT BH-9-26-00
FORMER PEREGRINE (US) INC. COLDWATER ROAD FACILITY

Genesee Township, Michigan

12636-40(HOLD010)GN-WAQ005 MAY 26/2003




[

RN

LOCATIONS COMPARED TO CRITERIA:
IDCC, MPSIC, SVIAIC, ISSIC, AND BACKGROUND.

;‘j‘ \ | | § ! ‘ A\ 1
| 1 A i
i ‘ PFB-24 04/24/1997
| 1 ‘ 1.2-2.5
— Arsenic 11000
l/—if ——PFB-24"————| Chromium Total 19000
| | G\ Lead 19000
| | \ ‘ T
‘ | | | 1
il T 1 : |
il | \ ‘ | | ! |
| ] T | i
; i BH-11-1-00 05/30/2000
T j 2.5-45 LT
| Arsenic 1310068 |
‘ | Chromium IlI (Trivalent) 35100 .
i . = = \ \
__l*‘kp | Chromium VI (Hexavalent) 6960  JBH-11-6-02 | 06/27/2002 RNAN|
— Lead 7100 b5 N\ .,
; | - VN ) \
| Niskal s Arsenic 11600 J —r——
1 ‘ ! S l. \ \ | \
E / ] \
= ‘ [ 1 1 (
PFB-23 04/24/1997 ‘ BH.11-1.00 H - ‘\
| 5.8-7 f 1 | \
T |Asenic 12000 N BHA1-8-02
L | Ghromium Total | 23000 | | BE-11-4.02 L N Jex
| L/ Lead 16000 ; L ) ; 1 iy : e )
|/ ‘ — | T : AN ‘ 32 |BH-11-1-02 | 06/27/2002 |-
T | | | |BH11&02 | oglapie002 BH-11-7-02 o2ft |\
| / | \
1 ‘ ~® ; 0-21t / 1 Arsenic 6330 J/7000 J |\
| PFB-23 (\JArsenic 14500 J 1 TS VY S\ N
|| | O™ _J{ \ ‘ ‘. ‘
‘\ | BH-11-3-00 05/30/2000 05/30/2000 | BH-11-7-02 | 06/27/2002 \ A\
T 2-4 8.33-9.75 | p2f [Pl WA .
|| | 4 . \ | \
‘ | | | Arsenic 9100/8500 20100 | |Arsenic 5930 J
il H-44-3-00-7 chromium Il (Trivalent) 18700/17800 17900 '|
| ; Chromium VI (Hexavalent) | ND (700)/ND (700) 2910 Ly AN
[ 7| Lead 10800710600 22600 'I ‘ e
[ | \ \
| | | |Nickel 21400/21000 37500 L | % N
| | \ | | \ |}
I \ ‘ L 1
| EEER RN R
NOTE: EACH GRID SQUARE IS 10ft. BY 10f.
LEGEND GENERIC CRITERIA
BH-11-3-00 B RFI BOREHOLE LOCATION CHEMICAL NAME (ug/kg) [BKGRND [SVIAIC [IDCC PSIC MPSIC___[ISSIC
1,1-Dichloroethene 330 [570000 __ |78000000 [247260000]3700
2 Arseni 13500 37000 910000 |2884700
PFB-23 ® STUDY 4 SOIL BORING Chr?)r;(i:um, Total (1) 19000 9200000 |240000 760800
Chromium, Hexavalent __[350 9200000 __|240000 760800
BH-2-3-02 m DELINEATION SAMPLE LOCATION Ch:gmm, Tr?\)l(:len? . 1000000000]150000000[475500000}
Lead 21000 900000 __ |44000000 |139480000)
—_——————— — AOI BOUNDARY N?skel 26000 150000000 [16000000 |50720000
(1) IN ACCORDANCE WITH MDEQ REGULATIONS, APPLICABLE CRITERIA
PROPOSED EXTENT OF EXCAVATION IS THE VALUE FOR HEXAVALENT CHROMIUM CRITERIA
BKGRND - SITE-SPECIFIC BACKGROUND LEVEL
— SAMPLE LOCATION SVIAIC - SOIL VOLATILIZATION INDOOR AIR INHALATION CRITERIA
I - PARTICULATE SOIL INQALATION CRITERIA
BH-11-4-02 | 6/27/02—— SAMPLE DATE MPSIC - MODIFIED) gél;‘gCNU_ll__ﬁgi 0302{'; géw_é\gfg | CRITERIA USES A MODIFIER
0-2 ft —— DEPTH (ft. bgs) ISSIC - INFINITE SOURCE SOIL INHALATION CRITERIA
Arsenic 14500—— CONCENTRATION (ug/kg)
EXCEEDS CRITERIA )
figure A.6
TE:
NGO DELINEATION OF BH-11-1-00

AOIl 11 - FORMER COAL STORAGE AREA

FORMER PEREGRINE (US) INC., COLDWATER ROAD FACILITY
Genesee Township, Michigan

12636-40(HOLDO010)GN-WAQ06 MAY 26/2003
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651 Colby Drive, Waterloo, Ontario, Canada N2V 1C2
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ATTACHMENT A.1

To: Sylvie Eastman REF. NO.:  12636-40/Holdwick-10-
AttA-1

FROM: Wesley Dyck DATE: May 12, 2003

RE: Calculation of 95-Percent Upper Confidence Limits for Mean Parameter Concentrations

Former Peregrine (US) Inc. Coldwater Road Facility
Genesee Township, Michigan

1.0 INTRODUCTION

Chemical analysis of soil samples collected at the GM Peregriné site in Genesee Township, Michigan (Site)
has indicated the presence of six parameters (1,1-dichloroethene, arsenic, chromiumV! (hexavalent),
chromium (total), lead and nickel) above generic Michigan’screening criteria for either the industrial soil
volatilization to indoor air inhalation criteria (SVIAIC), particulate soil inhalation criteria (PSIC) or
industrial direct contact criteria (IDCC) expostrée pathways’at one or more soil sampling locations. These
detections above generic criteria form a small minority of the entire data set. Under Michigan guidance
(Michigan, 2002), hazards due to ambient air inhalation.and-direct soil contact are suitable for statistical
analysis. This analysis is the comparison of the-95-percent upper confidence limit of the mean
concentration (UCL) to the applicable generic criterion. Therefore, the parameters found above PSIC and
IDCC at the site were statistically analyzed by calculating 95-percent UCLs. One additional related
parameter (chromiumil) was also of interest, and was'included in the statistical evaluation.

According to Michigan (2002), indoor air inhalation hazards are generally not practical ("GNP") for
statistical analysis. However, due to the very large number of soil samples collected at the site, the single
parameter (1,1-dichloroethene) found above the SVIAIC criterion was also subjected to a statistical analysis

by calculating a 95-percent UCL.

This memo details the methods and findings of the statistical analysis of parameter concentrations in soil
from the Site. '

2.0 STATISTICAL METHODS

Methods for calculating 95-percent UCLs are presented in Chapter 3 of Tab 7 (Statistical Methods) in
Michigan, 2002. Specific recommendations are as follows:
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Data Characteristics 95-percent UCL Method

Normally distributed, £50% non-detects Student’s t UCL

Lognormally distributed, <50% non-detects Land’s H UCL

Non-normal data, <50% non-detects, 250 samples ~ Central limit theorem (CLT) UCL
Non-normal data, <50% non-detects, <50 samples  Collect additional data

>50% non-detects Nonparametric (NP) UCL of a percentile

In order to appropriately analyze a dataset, it is therefore necessary to first determine the data distribution
(normal, lognormal, neither) and severity of censoring (percentage of non-detects present). Michigan 2002
presents a number of methods for testing data distributions. For the purpose of the present evaluation,
probability plotting and the Shapiro-Francia W'-test were used to establish the data distributions. The
percentages of non-detects present were determined by simple arithmetic. UCLs were calculated following
the methods presented in Michigan, 2002. '

3.0 SCOPE OF DATA

The 95-percent UCLs were calculated using data across thecentire Site, which was collected over the period
of 1996-2003. Two sample locations (BH9-26 and BH9-26A) were excluded from the calculations, since soil
from the area surrounding these samples has been excavated and removed from the Site. For the purposes
of the statistical evaluation, field duplicates wére averaged prior to the calculations, and non-detects were
substituted with a value of one-half the reported detéction limit. The resuiting data sets contained between
73 and 152 samples, depending on the analyte of interest.

4.0 RESULTS

The results of the 95-percent UCL calculations are as follows

1,1-Dichloroethene Arsenic Lead Nickel
Number of samples: 118 152 151 90
Number of detects: 22 152 151 90
% Non-detect: 81.4% 0% 0% 0%
Distribution: Not normal Not normal Not normal Not normal
UCL method: NP UCL (82)t CLT UCL CLT UCL CLT UCL
95-% UCL: 74 ng/Kg 10 600 ng/Kg 44100 pg/Kg 39 000 ng/Kg
Cleanup Criterion: 330 ng/Kg 37 000 ng/Kg 900 000 pg/Kg  16E+6 ng/Kg
(SVIIC) (IDCC) (IDCCQ) (PSIC)
Chromium!!! ChromiumV! Chromium
(trivalent) (hexavalent) (total)
Number of samples: 80 86 73
Number of detects: 80 14 73
% Non-detect: 0% 83.7% 0%
Distribution: Not normal Not normal Not normal
UCL method: CLT UCL NP UCL (84)t CLT UCL
95-% UCL: 56 300 pg/Kg 1358 pg/Kg 75100 pg/Kg
Cleanup Criterion: 150E+6 pg/Kg 240000 ug/Kg 240000 pg/Kg
(PSIC) (PSIC) (PSIC)

Notes:

+ Non-parametric UCL of 82 percentile
1 Non-parametric UCL of 84 percentile.
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In all cases, the resulting 95-percent UCL was below the appropriate cleanup criterion. Therefore, itis
concluded that concentrations of chemical parameters across the Site meet the applicable generic Michigan

criteria.
5.0 REFERENCE

Michigan, 2002. Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria.
Michigan Department of Environmental Quality, Environmental Response Division.
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