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Please Refer To:
AEMC Job No. 82580

30 November 1990

Mr. Paul Smith

Alameda County Department of Environmental Health
Hazardous Waste Division

80 Swan Way, Room 200

Oakland, California 94621

RE: UST UNAUTHORIZED RELEASE REPORT
SEARS, ROEBUCK & CO., OAKLAND, CALIFORNIA

Dear Mr. Smith:

Please find enclosed the Underground Storage Tank Unauthorized Release Report for the
Sears Automotive Center at 2633 Telegraph Avenue, Oakland, California.

Thank you for your patience.

Sincgrely,

James F. Frumm, R.G., R E.A.
Regional Manager
Engineering Division

PKW/scg
12sre-11(pw-3)
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AMERICAN

ENVIRONMENTAL MANAGEMENT CORP.

Please Refer to:
AEMC Job No. 50109

12 October 1990

Ms. Bernadine Patka

Sears, Roebuck and Co.
Sears Tower

Department 731, BSC 39-34
Chicago, lilinois 60634

RE: REPORT OF UNDERGROUND STORAGE TANK REMOVAL
SEARS, ROEBUCK AND CO., OAKLAND, CALIFORNIA

Dear Ms. Palka;

American Environmental Management Corporation (AEMC) was retained by Sears,
Roebuck and Co. to excavate, remove and dispose of the existing underground storage
tanks (UST). In'addition, AEMC obtained and chemically analyzed soil samples as part of
the UST closure activities at 2633 Telegraph Avenue, Oakland, California IS] igure lﬁ All
work onsite was completed under the regulatory guidance of Mr. Paul Smith, Alameda
County Department of Environmental Management (ACDEM) and under the direct
supervision of a State of California Registered Geologist.

From 17 through 20 September 1990, seven underground storage tanks were excavated and
removed from the site. Six tanks containing motor oil were removed from the eastern side
of the automotive repair bay (five l,Dﬂl}gaﬁnn tanks and one 2,000-gallon tank). One
1,000-gallon tank containing waste oil was removed from the western side of the repair bay
(Figure 2). Dry ice was introduced into the tanks to reduce the explosive hazard under the
supervision of the Oakland Fire Department. All of the USTSs had been bound by metal
strapping to concrete slabs. These bindings were cut and the USTs were then pulled from
the excavation using a backhoe. The tanks were transported as hazardous waste to
Erickson Inc. in Richmond, California under Hazardous Waste Manifest No. 88441125.
None of the concrete slabs were removed at this time.

During the removal process several tanks were noted to have poor integrity and several
holes. Tank 2 {(2,000-gallon) had a hole in its northwestern side and soil to the north of the
tank was stained. Tank 6 had a cracked seam in its southwestern weld and the soil to the
north and south of the tank was noticeably stained. Tank 7 (1,000-gallon waste oil) had two
holes in the bottom of its southern side and many corrosion pin holes. Soil was extensively
stained throughout this excavation.

The excavated soil was stockpiled into three locations. Two stockpiles were created durin
the motor oil tank excavation. Stockpile 1, located on the southeastern end of the '
excavation, contains approximately 200 cubic yards of soil and backfill from around
Tanks 3, 4, 5, and 6. Stockpile 2, located on the northeastern end of the excavation,
contains approximately 50 cubic yards of soil from around Tanks 1 and 2. Stockpile 3

9719 Lincoln Village Drive. Sute 501, Sacrameanto, CA 95827 / [916) 364-8872



Ms. Bernadine Palka
Sears, Roebuck and Co.
12 October 1990

Page 2

contains approximately 30 cubic yards of soil from the Tank 7 excavation (Figure 3). All of
the stockpiles are covered with Visqueen at the present time.

On 19 September 1990, soil samples were obtained from the base of both tank excavations
(Figure 3). The samples were taken from native soil approximately 2 feet below the
backfill material along the sides of the concrete slabs. The native soil is a highly plastic,
heavy gray-green clay. The soil samples were gathered with a brass tube, sealed with
Teflon tape, plastic end caps, and electrical tape. All samples were then labeled,
refrigerated, and delivered to AEMC’s State of California Certified Laboratory under
chain-of-custody for analysis.

AEMUC’s Analytical Laboratory (State Certification No. 210) tested all of the excavation
and stockpile samples for Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) by the
EPA Method 8020 Modified, Total Petroleum Hydrocarbons as diesel (TPH-D) by

EPA Method 8015 Modified, and Oil and Grease by EPA Method 9071. In addition, the
waste oil tank excavation and stockpile samples were analyzed for Total Petroleum
Hydrocarbons as gasoline (TPH-G) by EPA Method 8015 Maodified, Volatile Organic
Compound by EPA Method 8240, and the ICAP Metal Series by EPA Method 6010 using
Total Threshold Limit Concentration Extraction.

The analytical results from the soil samples within both excavations indicate the presence
of hydrocarbon contamination in the native soil (see Table 1 for analytical results). The
highest concentrations of contamination in the motor oil tank excavation occur in SB-5/6B
at 390 ppm TPH-D and Oil and Grease at 600 ppm. Although, apparent contamination
was visually noted during the tank removal in tﬁe Tank 2 location, analytical results showed
only Oil and Grease concentrations at 80 ppm.

Contamination in the waste oil tank excavation occurred in both samples. SB-7A
contained 2,800 ppm TPH-D and 3,200 ppm Oil and Grease. SB-7B showed
concentrations of TPH-D at 1,500 ppm and Oil and Grease at 2,100 ppm (see Table 2 for
analyéic;l results). Appendix A contains the complete Laboratory Results and chains-of-
custoqyyy-

During the removal operations, neither AEMC’s geologist nor Mr. Smith, ACDEM,
observed any groundwater or interflow present in the excavations. However,groundwater
in the area is believed to be less than 25 feet below ground surface.

Using the Department of Health Services Leaking Underground Fuel Tank Manual and
the Regional Water Quality Control Board's Tri-Regional Recommendations Document
(updated August 1990) as guides, AEMC will submit a Soil Contamination Workplan and
Remediation Proposal for the motor oil tanks site to ACDEM. In addition, a separate
Preliminary Report will be submitted for the waste oil tank site. This report will propose a
method to assess the vertical and lateral extent of soil and groundwater contamination.



Ms. Bernadine Palka
Sears, Roebuck and Co.
12 October 1990

Page 3

If you have any questions or comments regarding the site, please do not hesitate to call
Mr. Phil Walsack or Mr. Michael Holley at{915) 3548872.

Singerely,

ames F. Frumm, R.G., RE.A.
Regional Manager
Engineering Division

PKW/s
rlsrc-10(pw-3)

cc: Mr. Paul Smith, Alameda County Department of Environmental Management



TABLE 1

Analytical Results of Soil Samples
Sears, Roebuck and Co.

Oakland, California
Motor Oil Tank Area
Depth TPH-D Oil & Grease
(feet below ground surface) (ppm) (ppm)
SB-1A 10 ND ND
SB-1B 10 ND Ig)
SB-1/2 A 10 ND €
SB-2/3 A 10 ND ND
SB-3/4 A 10 ND ND
SB-4/5 A 10 ND ND
SB5/6 A 11 ND ND
SB-5/6 B 10 390 600*
SB-6A g ND ND
Stockpile
SP-1-1 — 140 ND
SP-1-2 — 120 260
SP-1-3 — 170 280
SP-14 — 52 240
SP-1-5 — 77 100
SP-2-1 — 39 100
SP-2-2 87 200

* Sample also contained Ethylbenzene @ 13 ppb and Xylenes @ 14 ppb.

rlare-}0{pw-3)



TABLE 2
Analytical Results of Soil Samples
Sears, Roebuck and Co.
Oakland, California

Waste Oil Tank Area

Oil &
Depth  TPH-G TPH-D Grease B

P-3-1¢ — 39 4,400 6,800 ND 310 410 3000 ND 20 20 440 62
P-3-2 2o 13 850 1600 ND 9 n 220 1 32 3 47 45
bgs below ground surface

TPH-G Total Petroleum Hydrocarbons as gasoline
TPH-D Total Petroleum Hydrocarbons as diesel

B Benzene

T Toluene

X Xylenes

E Ethylbenzene
Cd Cadmium

Cr Chromium
Ni Nickel

Pb Lead

Zn Zinc

Samiple also contained: Tetrachloroethene @ 82 ppb
Trichloroethene @ 17 ppb

b Sample also contained:  Acetone @ 140 ppb
Tetrachlorocthene @ 7 ppb
Trichloroethane @ 19 ppb
€  Sample also contained: Tetrachloroethene @ 52 ppb
rlare-1{pw-3)
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AMERICAN

ENVIRONMENTAL LABORATORIES CORA.

AEMC White Rock 09,/28/90
11855 White Rock Road

Rancho Cordova, CA 95742

Attn: T. Anckner

Re: Project: Sears Roebuck Co.

AEMU Lab Reference No.: L5351 Project No.:
Date Samgles Received: 09/20/90 Job No.: 50109
No. Samples Received: 38 Soil samples

These samples were received by AEMC in a chilled state, intact, and
accompanied by chain-of-custedy documentation. '

The above referenced samples were analyzed as follows:

No. of 5
Samples Analysis £
4 Cadmium by ICAP
4 Chromium {Tetal) by ICAP
4 Lead by ICAP
4 Nickel by ICAP
. 4 Zinc by ICAP
4 ' TPH Gasolines only
20 TPH Diesel only
16 Purgeable Aromatics by EPA 8240
20 0il and Grease - gravimetric

The "TPH as Diesel" data presented here regresent measurement of only
those hgdrocarbons contained within the molecular weight range
(Cl0-C25) which includes the major diesel components.

Analytical results are attached to this letter. Please call if we can
provide additional assistance.

Sipcerely,
a George Hamptron
: Laboratory Director

3249 Fihgerulld Road * Rancho Cordova, CA 95742 » Fax (914) 638-2510 + (§18) 638-7301




ANALYSTS REPORT: Metals, TTLC, EPA Method 6010

CLIENT: AEMC Project No.:

11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351-9
Date Regorted: 9/24/90 Batch No.: 51214
Client Sample I.D.: SB-7A Matrix: Soil

Results Rpt. Limit '
Element (mg/kg) (mg/kg) Method

Cd (Cadmium) ND ), 1.0 - 6010
Cr (Chromium - total) 33 . 5.0 6010
Ni (Nickel) 28 . 5.0 6010
Pb (Lead) 360 5.0 . 6010
Zn (Zinc) : 54 5.0 6010

'ﬁgt. Limit = Reporting Limit

= Not Detected at or above indicated Reporting Limit.

3242 Fitzgerald Road « Rancho Cordova, CA 95742 « Fax (916) §38-2510 - (914) 638-7301
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AMERICAN

ENVIRONMENTAL LABQRATORIES CORRA.

ANALYSIS REPORT: Metals, TTLC, EPA Method 6010

CLIENT: AEMC
11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co,

Date Sampled: 9/19/90
Date Received: 9/20/90
Date Extracted:9/20/90
Date Analyzed: 9/20/90
Date Reported: 9/24/90
Client Sample I.D.: SB-7B

Project No.:
Contact: T. Anckner
Phone:

AEMC Contact: M. Jaeger

Job No.: 50109 .
COC Log No.: 20427

AEMC I.D.: L3351-10.
Batch No.: 51214
Matrix: Soil

Element %;Z?i;? Rp%ﬁg?%git 7 Method .
Cd (Cadmium) F ND 1.0 6010
Cr {Chromium - total) 28 5.0 6010
Ni (Nickel) ) 24 5.0 6010
Pb (Lead) 190 5.0 6010
Zn (Zinc) 64 5.0 6010

ggt. Limit = Reporting Limit

= Not Detected at or above indicated Reporting Limit.

3249 Fitzgerald Road « Rancho Cordova, CA 95742 » Fax (§16) ¢38-251 Ul- (F14) 638-7301



- AMERICAN

ENVIROMMENTAL LABORATDRIES CORP.

CLIENT: AEMC
11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

Date Sampled: 9/19/90
Date Received: 9/20/90
Date Extracted:9/20/90
Date Analyzed: 9/20/90
Date Regorted: 9/24/90

- ANALYSIS REPORT: Metals, TTLC, EPA Method 6010

Project No.:
Contact: T. Anckner
Phone:

AEMC Contact: M. Jaeger

Job No.: 50109
COC Log No.: 20427

AEMC I.D.: 15351-34
Batch No.: 51214

Client Sample I.D.: SP-3-1 Composite Matrix:; Soil

Results Rpt. Limit

Element (mg/kg) (mg/kg) . Method

Cd (Cadmium) ND 1.0 6010
Cr (Chromium - total) 20 5.0 ’ 6010
Ni (Mickel) _ 20 5.0 _ 6010
Pb (Lead) _ 440 5.0 6010
Zn (Zinec) 62 5.0 6010
Rpt. Limit = Reporting Limit
ND = Not Detected at or above indicated Reporting Limit. N

3249 Fizgerald Roea « Roncho Cordova, CA ?5?52:- Fax (914) 438-4510 - (914) 438-731



AMERICAN

ENVIRONMENTAL LABDRATORIES CORR.

ANATLYSIS REPORT: Metals, TTLC, EPA Method 6010

CLIENT: AEMC ' Project No.:

11855 White Rock Road Contact: T. Anckner

Ranche Cordova, CA 95742 Phone:
Project: Sears Roebuck Co, AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received; 9/20/90 COC Log No.: 20427
Date Extracted:9/23/90
Date Analyzed: 9/20/90 : AEMC I.D.: L5351-37
Date Reported: 9/24/90 Batch No,: 51214
Client Eample I.D.: SP-3-2 Composite Matrix: Soil

' Results Rpt. Limit
Element ' — ~ (mg/kg) : (mg/kg) Method

Cd (Cadmium) 1.0 1.0 6010
Cr {(Chromium - total) 32 : 5.0 6010
Ni (Nickel) 34 5.0 6010
Pb (Lead) 47 5.0 6010
Zn (Zinc) 45 5.0 6010

Ept. Limit = Reporting Limit . ..
ND = Not Detected at or above indicated Reporting Limict.

3249 Fifzgérold Rood » Rancho Cordova, CA 95742 » Fax (916) 4381510 « (F1¢] 638-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORP.

ANATLYSIS REPORT: Metals, TTLC, EPA Method 6010 o

CLIENT: AEMC Project No.:
11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Receiwved: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351-MB
Date Reported: 9/24/90 Batch No.: 51214
Client gample I1.D.: Method Blank Matrix: Seoil
‘ Results Rpt. Limit
Element . - (mg/kg) . . (mg/kg) Method -
Cd (Cadmium) ND 1.0 6010
Cr (Chromium - total) ND . 5.0 6010
"Ni (Nickel) : ND 5.0 6010
Pb (Lead) . ND 5.0 6010
Zn (Zine) ND 5.0 6010

RBt. Limit = Reporting Limit :
ND = Not Detected at or above indicated Reporting Limit.

3249 Fizgerald Road « Rancho Cordova, CA 95742 - Fax [916] 538-4310 » (916) 638-7301



ANALYSIS REPORT: Metals, TTLC, EPA Method 6010

CLIENT: AEMC Project No.
11855 White Rock Road Contact: T, Anckner
Rancho Cordova, CA 95742 Phone: '
Project: Sears Roebuck Co. ' AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job Ne.: 50109
Date Recelved /20/90 COC Log No.: 20427
Date Extracted:9/20/90 ‘ '
Date Analyzed: 9/20/90 AEMC I.D.: L3351
Date Reported: 9/24/90 Batch No.: 51214
Matrix: Soil
1ke Conc M3 MSD Duplicate
ELEMENT. mg ) %Rec %Rec RED
Cd (Cadmium) . 25 97% 90% 7%,
Cr (Chromium - total) 25 . B86% 84% 2%
Ni (Nickel) 25 B0% 75% 6%
Pk (Lead) 250 ' 98% 104% 6%
Zn (Zinc) 25 78% 74% 5%
MS = Matrix Spike
MSD = Matrix Spike Duplicate
$ Rec = Percent Eecove
RPD = Relative Percent Difference

3249 Fizgerakl Road - Rancho Cordova, CA 95742 « Fax (914] 638-4510 « (914] é38;?301



AMERICAN

ENVIRONMENTAL LABORATORIES CORP.

ANALYSIS REPORT: Metals, TTLC, EPA Method 6010

CLIENT: AEMC Project No.:
11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received; 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351
Date Reported: 9/24/90 Batch No.: 51214
: LCS Conec. LCS
. Element (mg/L) %Rec
Cd (Cadmium) . 0.5 112s% Y,
Cr (Chromium - total) 0.5 99%
Ni (Nickel) 0.5 92%
Fb (Lead) 0.5 B8%
Zn (Zinc) 0.5 92%
1Cs = Laboratory Control Standards

% Rpc = Percent Recovery

| 3249 Fitzgerala Road » Rancho Cordova, CA 95742 + Fax [714) 638-2210 - (914) 638-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORAR.

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015

CLIENT: AEMC

11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

Date Sampled: 09/19/90
Date Receiwved: 09/20/90
Date Extracted:09/20/90
Date Analyzed: 09/20/90
Date Reported: 09/24/90

Project No.

Contact: T. Anckner
Phone:

AFMC Contact: M, Jaeger

Job No.: 50109
COC Log No.: 20427

AEMC I.D.: L5351

Macrix: Soil

, TFH as
Sample I.D. , Gasoline
Client AEMC Batch # {mg/kg)
SB-7A L5351-9 6265 31
SB-7B L5351-10 6265 31
5P-3-1 L5351-34 6265 39
Composite
5p-3-2 L5351-37 6265 13
Composite
Method Blank L5351-MB 6265 ND
REPORTING LIMIT*

*Unless otherwise indicated in parentheses

1.0

ND = Not Detected at or above indicated Reporting Limit.

3249 Fizgerald Road » Rancho Cordova, CA 95742 « Fax [918] £38-4510 « (710) £38-7301
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ENVIRONMENTAL LABORATORIES CORP.

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 80153

CLIENT: AEMC Project No.:
. 11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 09/19/90 Job No.: 50109
Date Received: 09/20/90 COC Log No.: 20427
Date Extracted:09/20/90
Date Analyzed: 09/20/90 AEMC I.D.: L5351
Date Reported: 09/24/90 Batch No.: 6265

Matrix: Soil

: Spike Conc. MBS ‘MBSD Puplicate
Analyte (mg/kg) %Rec %$Rec RPD
Gasoline . 4.0 105% 108% 3%

Py,

MRS =~ Method Blank Spike -
MBSD . = Method Blank Spike Duplicate
% Rec = Percent Recovery

RPD = Relative Percent Difference

3249 Fitzgercid Road + Rancho Cordove, CA 5742 « Fax (316) 638-4510 - (914) 638-731



AMERICAN

ENVIRONMENTAL LABORATORIES CORP. |

ANALYSTS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015

CLIENT: AEMC
11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

Date Sampled: 09/19/90
Date Received:; 09/20/90
Date Extracted:09/20/90
Date Analyzed: 09/20/90
Date Reported: 09/24/90

Project No.:
Contact: T. Anckner
Phone:

AEMC Contact: M. Jaeger

Job No.: 50109
COC Log No.: 20427

AEMC I.D.: L5351
Batch No.: 6265

'LCS Conc. 1LCS
Analyte . (mg/L) $Rec
Gﬁsoline 0.8 112%

LGS = Laboratory Control Standards
$ REC = Percent Recovery -

3249 Fizgeraid Rood - Rancho Cordova, CA 95742 - Fax (916} 638-2510 - (916) 638-7301



ANALYSIS REPORT:

CLIENT: AEMC
11855 White Rock Road

Project: Sears Roebuck Co.

Rancho Cordova, CA 95742

- AMERICAN

ENVIRONMENTAL LABORATORIES CORP.

Total Petroleum Hydrocarbons, EPA Method 8015

Project No.:
Contact: T. Anckner
Phone: o

AEMC Contact: M. Jaeger

Date Sampled: 09/19/90 Job No.: 50109
pecs Receinesy B2
Date Analyzed: 09/20/90 AEMC I.D.: L5351
Date Reported: 09/24/90
: Matrix: Seoil
Sample.I.D. g?ﬂsgf
Client AEMC Batch # (mg/kg)
SB-1A L5351-1 6268 ND
SB-1/2a L5351-2 6268 ND
SB-2/3A L5351-3 6268 ND
SB-3/44 L5351-4 6268 ND
SB-4/54 L5351-5 6268 ND
SB-5/6A L5351-6 6268 ND
SB-5/6 L5351-7 6268 390
SB-6A " L5351-8 6268 ND
SB-7A 15351-9 6268 2,800
_ SB-7B L5351-10 6268 1,500
SP-1-1 Comp.  L5351-13 6267 140
SP-1-2 Comp. L5341-16 6267 120
SP-1-3 Comp. L5341-19 6267 170
SP-1-4 Comp. 15341-22 6267 52
§P-1-5 Comp. 15351-25 6267 77
SP-2-1 Comp. L5351-28 6267 39
SP-2-2 Comp. 15351-31 6267 87
SP-3-1 Comp. 15351-34 6267 4,400
SP-3-2 Comp. L5351-37 6267 850
SB-1B 1L5351-38 6267 ND
Method Blank L5351-MB 6267 ND
Method Blank L5351-MB 6268 ND
REPORTING LIMIT* 10

*Unless otherwise indicated in parentheses

ND = Not Detected at or above indicated Reporting Limit.

3249 Fitzgérald Road » Ranche Cordova, CA 95742 - Fax (914) 6382510 - (916) £38-7301




AMERICAN

ENVIRONMENTAL LABORATORIES COAR,

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015

CLIENT: AEMC Project No.:

11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone: _
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 09/19/90 Job No,: 50109
Date Received: 09/20/90 : COC Log No.: 20427
Date Extracted:09/20/90

- Date Analyzed: 09/20/90 AEMC I.D.: L5351
Date Reported: 09/24/90 Batch No.: 6267
. ' Matrix: Soil
Spike Conc. MBS MBSD Duplicate

Analyte , (mg/kg) %Rec $Rec RPD
Diesel. : 100 111% 104% 7%
MBS = Method Blank Spike .
MBSD = Method Blank Spike Duplicate
% Rec =~ Percent Recovery
RPD = Relative Percent Difference

3249 Fitzgerald Rood - Rancho Cordova, CA 95742 « Fox (914) 6384510+ (916) 638-7301
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AMERICAN

ENVIRONMENTAL LABORATORIES CORPA.

ANALYSIS REPORT: Total Petrcleum Hydrocarbons, EPA Method 8013

CLIENT: AEMC. Project No.:

11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 09/19/90 Job No.: 50109
Date Recelved: 09/20/90 COC Log Wo.: 20427
Date Extracted:09/20/90
Date Analyzed: 09/20/90 AEMC I.D.: L5351
Date Reported: 09/24/90 Batch No.: 6268

Matrix: Soil
Spike Conc. MBS MBSD Duplicate

Analyte ' ({mg/kg) $Rec $Rec RPD
.Diesel 100 114% 111% 3%

MBS = Method Blank Spike

MBSD = Method Blank Spike Duplicate
$ Rec = Percent Recovery

RPD = Relative Percent Difference

3249 Fitzgeroid Road + Rancho Cordova, CA 95742 « Fax (918) 638-4510 - (914) 638-730_1




AMERICAN

ENVIRONMENTAL LABORATORIES CORP,

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015

CLIENT: AEMC )
. 11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

Date Sampled: 09/1%/90
Date Received: 09/20/90
Date Extracted:09/20/90
Date Analyzed: 09/20/90
Date Reported: 09/24/90

Project No.:

Contact: T. Anckner
Phone:

AEMC Countact: M. Jaeger

Job No.: 50109
COC Log No.: 20427

AEMC I.D.: L5351

: LCS Conc. 1cs
Analyte ‘ {mg/L) $Rec
Diesel 1,000 1053

LCS = Laboratory Control Standards
% Rec = Percent Recovery

3249 Fizgeraid Road - Rancha Cordova, CA 95742 - Fox (914) 438-1510 « (918} 638-7301



EMNVIROMNMENTAL LABAORATDRAIES CORP.

ANALYSIS REPORT: BTXE, EPA Method 8240

CLIENT: AEMC ' Project No.:
11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co.’ AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351

Date Reported: 9/24/90
P /_ / Matrix: Soil

Ethyl- - Xylenes,
Sample I.D. Benzene Toluene - benzene otal

Client AEMC Batch # (ug/kg) (ug/kg) (ug/kg) (ug/kg)
5B-1A L5351-1 6263 ND ND ND ND
SB-1/2A 15351-2 6263 ND ND ND ND
SB-2/3A - L5351-3 6263 ND - ND ND ND
SB-3/4A L5351-4 6263 ND ND ND ND
SB-4/5A L5351-5 - 6263 ND ND ND ND
SB-5/6A 15351-6 6263 ND ND ND ND
SB-5/6B 1L5351-7 6263 “ND ND 13 14
SB-6A © L53351-8 6263 ND ND 'ND ND

Method Blank L5351-MB 6263 ND ND ND - ND
5P-1-1 ' ; L5351-13 6264 ND ND. ND ND
Composite

SP-1-2 L5351-16 6264 ND ND ND ND
Cogposite

S5P-1-3 L5351-19 6264 ND ND ND ND
Composite :

SP-1-4 L5351-22 6264 ND ND ND ND
Composite : :

5P-1-5 L5351-25 6264 ND ND ND ND
Composite

5P-2-1 L5351-28 6264 ND ND ND ND
Composite

5p-2-2 L5351-31 6264 ND ND ND ND
Composite

SB-1B | * L5351-38 6264 ND ND ND ND

Method Blank L5351-MB 6264 ND ND ND ND

REPORTING LIMIT* 5 5 5 10

*Unless otherwise indicated in parentheses

ND = Not Detected at or above iIndicated Reporting Limit.

3249 fifzgerald Rood » Rancho Cardava, CA 95742 « Fax (#16) 43B-2310 - [#14) 438-7301



AMERICAN

ENVIRONMENTAL LABSORATODRIES CORAR.

ANALYSIS REPORT: BTXE, EPA Method 8240

CLIENT: AEMC Project No.:
11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone :

Project: Sears Roebuck Co. AEMC Contact: M. Jaeger

Date Sampled: 9/19/90Q Job No.: 50109

Date Received: 9/20/90 COC Log No.: 20427

Date Extracted:;9/20/90

Date Analyzed: 9/20/90 AEMC I.D.: L5351

Date Reported: 9/24/90
Matrix: Soil

Sample I.D. ' Toluene-d8 .~ Surrogate Recovery
Client AEMC Conc. (ug/kg) % Recovery
SB-1A L5351-1 100. _ 93s%
SB-1/24 15351-2 100 101%
SB-2/3a 1.5351-3 100 103
SB-3/4A 1L5351-4 100 101%
SB-4/34 L5351-5 100 102%
SB-53/6A L5351-6 100 101%
SB-5/6B 15351-7 100 92%
SB-6A | L5351-8 100 . 101%
Method Blank L5351-MB 100 1048
SP-l-l.Composite L5351-13 L 100 85%
SP-1-2 Composite L5351-16 lOO 72%
SP-1-3 Composite L5351-19 100 71%
SP-1-4 Composite 1L5351-22 100 78%
SP-1-53 Composite L5351-25 100 102%
SP-2-1 Composite 15351-28 100 993
SP-2-2 Composite L5351-31 100 92%
SB-1B 1.5351-28 100 103%
Method Blank L5351-MB 100 103%

Batch 6264 .

3249 Azgerald Road + Rancho Corgova, CA 95742 - Fax (916) 635-25710 = (914) 638-7301
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AMERICAN

ENVIRONMENTAL LABORATORIES CODRAP,

ANALYSIS REPORT: BTXE, EPA Method 8240

CLIENT: AEMC Project No.: )
11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jasger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351
Date Reported: 9/24/90 Batch No.: 6263
Matrix: Soil
Spike Conc. MS MSD

Surrogate (ug/kg) $Rec tRec

Toluene-d8 100 105% 102%
Spike Conc. MS MSD Duplicate

Analyte . (ug/kg) %Rec $Rec RPD
Benzerne 50 115% 1l4% 1%
Toluene 50 110% 110% 0%
MS = Matrix Spike )
MSD =~ Matrix Spike Duplicate

% REC = Percent Recovery :
RPD = Relative Percent Difference

3249 Fitzgerald Road +Rancho Cordova, CA 95742 -"'ch (918) 4382310« (916) 63B-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORP,

ANALYSIS REPORT: BTXE, EPA Method 8240
CLIENT: AEMC . Project No.:

11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone:

Project: Sears Roebuck Co, AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9%/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351
Date Reported: 9/24/90 Batch No.: 6264

_ Matrix: Soil
) ‘ Spike Conc. MS MSD

Surrogate (ug/kg} $Rec %Rec

Toluene-d8 100 102% 101%
Spike Conc. MS MSD Duplicate

Analyte . (ug/kg) %Rec %Rec RFD
Benzene 50 113 113s 0%
Toluene 50 106% 103% 3%
MS = Matrix Spike .
MSD = Matrix Spike Duplicate

% REC = Percent Recovery

RPD = Relative Percent Difference

532419 Fitzgerald Road * Rancho Cordova, CA $5742 - Fax (P16) 638-2510 - (316) $38-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORPR.

ANALYSIS REPORT: BTXE, EPA Method 8240

-CLIENT: AEMC

11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

Date Sampled: 9/1%,/90
Date Received: 9/20/90
Date Extracted:9/20/90
Date Analyzed: 9/20/90
Date Reported: 9/24/90

Froject No.:
Contact: T. Anckner
Phone:

AEMC Contact: M. Jaeger

Job No.: 50109
COC Log No.: 20427

AEMC I.D.: LS351
Batch No.: €263, 6264

LCS

LCS Cone.
Analyte : (ug/L} tRec
Benzene 7 50 103%
Toluene 50 G98%

LCS = Labeoratory Control Standards
% REC = Percent Recovery

3249 Fitzgerald Roca + Rancho Cotdova, CA §5742 - Fax (916) 38-4510 « (F16) 438-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORP.

ANALYSIS REPORT: Purgeable Organic Analytes, EPA Method 8240

CLIENT: AEMC
11855 White Rock Road

Project No.:
Contact: T. Anckner

RPT. LIMIT = Repeorting Limit

ND = Not Detected at or above indicated Reporting Limit

3249 Fitzgeraid Road « Rancho Cordova, CA 95742 « Fax (914) 638-4510+ (§16} 638-7301

Rancho Cordova, CA 95742 Phone:

Project: Sears Roebuck Co. AFMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90 ,
Date Analyzed: 9/20/90 AEMC I.D.: L5351-9
Date Reported: 9624/90 Batch No.: 6264

Client Sample I.D.: SB-7A Matrix: Seil

Spike Conc. Recovery

Surrogate CAS # (ug/kg) {percent)
1,2-Dichloroethane-44 d107-06-2 100 110%
Toluene-48 d108-88-3 100 £ 91%
p-Bromofluorobenzene 460-00-4 100 110%

Concentration Rpt. Limic

Analyte CAS # (ug/kg) (ug/kg)
Acetone 67-64-1 ND 100
Benzene 71-43-2 ND 5
Bromodichloromethane 75-27-4 ND 5
Bromoform 75-25-2 ND 5

romomethane 74-83-9 ND 10

-Butanone 78-93-3 ND 100
Carbon disulfide 75-15-0 ND 5
Carbon tetrachloride 56-23-5 KD 3
Chlorobenzene 108-90-7 ND 5
Chloroethane 75-00-3 ND 10
2-Chloroethyl vinyl ether 110-75-8 ND 50
Chloroform 67-66-3 ND 2
Chloromethane 74-87-3 ND 10
Dibromochloromethane 124-48-1 ND 5
Dibromomethane 74-95-3 ND 2
1,2-Dichlorobenzene 95-50-1 ND 5
1,3-Dichlorobenzene 541-73-1 ND )
1,4-Dichlorobenzene 106-46-1 WD 5
Dichlorodifluoromethane 75-71-8 ND 10
1,1-Dichloroethane 75-34-3 ND 5
1,2-Dichloroethane 107-06-2 ND 5
1,1-Dichloroethene 75-35-4 ND 5
1,2-Dichloroethene, total 540-59-0 ND 5
1,2-Dichloropropane 78-87-5 ND 5
cils-1,3-Dichloropropens 10061-01-5 ND 5
trans-1,3-Dichloropropene 10061-02-6 ND 5
‘Ethylbenzene 100-41-4 100 3
2-Hexanone 591-78-6 ND 50
Methylene chloride 75-09-2 ND 5
4-Methyl-2-pentanone 108-10-1 ND 50
St{rene : 100-42-5 ND 5
1,1,2,2-Tetrachlorcethane *79-34-5 ND 5
Tetrachloroethene 127-18-4 82 5
Toluene 108-88-3 58 5
1,1,1-Trichloroethane 71-55-6 ND 5
1,1,2-Trichloroethane 79-00-5 ND 5
Trichloroethene 79-01-6 17 3
Trichlorofluoromethane 75-69-4 ND 5
1,1,2-Trichlorotrifluoroethane 79-13-1 ND 5
Vinyl acetate 108-05-4 ND 50
Vin¥l chloride 75-01-4 ND 10
Xylenes, total 1330-20-7 720 10




AMERICAN

ENVIRaNMENTAL LABDRATORIES CORP,

ANALYSIS REPORT: Pufgeable Organic Analytes, EPA Method 8240

CLIENT: AEMC Project No.
11855 White Rock Road Contact: T. Anckner—
Rancho Ceordova, CA 95742 Phone:

Project: Sears Roebuck Co. AEMC Contact: M. Jaeger

Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90 _
Date Anal zed: 9/20/90 AEMC I.D.: L5351-10
Date R orted 9 24/90 Batch No.: 6264
Cllent ample I. SB-7B Matrix: Soil
Spike Comc. Recovery’
Surrogate CAS # (ug/kg) (percent)
1,2-Dichloroethane-d4 d4107-06-2 100 110%
Toluene-d8 dl108-88-3 100 92%
p-Bromofluorcbenzene 460-00-4 100 120%
Concentration Rpt. Limit
Analyte CAS # {ug/kg) (ug/kg)
Acetone 67-64-1 140 100
Benzene 71-43-2 12 5
Bromodichloromethane 75-27-4 ND 5
Bromoform 75-25-2 ND 3
Bromomethane 74-83-9 ND 10
2-Butanone 78-93-3 ND 100
Carbon dlsulflde 75-15-0 ND 5
Carbon tetrachloride . 56-23-5 ND 5
Chlorobenzene 108-90-7 ND -5
Chloroethane 75-00-3 ND 10
2-Chloroethyl vinyl ether 110-75-8 ND 50
Chloroform 67-66-3 ND 5
Chloromethane 74-87-3 ND 10
Dibromochloromethane 124-48-1 ND 5
Dibromomethane 74-95-3 ND 3
1,2-Dichlorobenzene 95-50-1 ND 5
1,3-Dichlorobenzene 541-73-1 ND 5
1l,4-Dichlorobenzene 106-46-1 ND 5
Dichlorodifluoromethane 75-71-8 ND 10
1,1-Dichlorocethane 75-34-3 ND 5
1,2-Dichloreoethane 107-06-2 ND 5
1,1-Dichloroethene 75-35-4 ND 5
1l,2-Dichloroethene, total 540-59-0 HD 5
1, 2-Dichloro ropane 78-87-5 ND 5
eis-1,3-Dich oropropens 10061-01-5 ND k]
trans-1,3-Dichloropropene 10061-02-6 ND 5
Ethylbenzene 100-41-4 250 5
2-Hexanone 591-78-6 ND 50
Methylene chloride 75-09-2 ND 3
4-Methyl-2-pentanone 108-10-1 ND 50
St{rene 100-42-5 ND 5
Tetrachloroéthane 79-34-5 ND 5
Tetrachloroethene 127-18-4 7 5
Toluene ‘ 108-88-3 200 5
1,1,1-Trichloroethane 71-55-6 19 5
1,1,2-Trichlorocethane 79-00-5 ND 5
Trichloroethene 79-01-6 ND 5
Trichlorofluoromethane 75-69-4 ND 5
1,1,2-Trichlorotrifluorcethane 79-13-1 ND 5
Vlnyl acetate 108-05-4 ND 50
Vinyl chlorigde 75-01-4 ND - 10
Xylenes total 1330-20-7 1,400 10

RPT. LIMIT = Reporting Limit

ND = Not Detected at or above indicated Reporting Limit

. 3249 Fizgerald Rood - Rancho Cordova, CA 95742 » Fax (916) 438-24510 - (F16) £38-7301



AMERICAN

ENVIRDNMENTAL LABORATDRIES CAORP.

ANALYSIS REPORT: Purgeable Organic Analytes, EPA Method 8240

CLIENT: AEMC Project No.:
11855 White Rock Road Contact: T. Anckner
Rancho Cordowva, CA 95742 Phone:

Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9/19/20 Job Neo.: 50109

Date Received: 9/20/90 COC Log No.: 20427

Date Extracted:9/20/90

Date Analyzed: 9/20/90 AEMC I.D.; L5351-37

Date Reported: 9/24/90 Batch No.: 6264

Client Sample I.D.: SP-3-2 Composite Matrix: Soil

Spike Cone. Recovery

Surrogate CAS # {(ug/kg) {percent)
1,2-Dichlorocethane-d4 d107-06-2 100 110%
Toluene-d8 # d108-88-3 100 89%
p-Bromofluorobenzene 460-00-4 100 120%

: Concentration Rpt. Limit

Analyte Ccas # {ug/kg) (ug/kg)
Acetone 87-64-1 ND 100
Benzene 71-43-2 ND )
Bromodichloromethane 75-27-4 ND 5
Bromoform 75-25-2 ND ' 5
Bromomethane 74-83-9 ND 10
‘2 -Butanone 78-93-3 ND , 100
Carbon disulfide 75-15-0 ND - : 5
Carbon. tetrachloride 56-23-5 ND 5
Chlorobenzene 108-90-7 ND 5
Chlorcethane 75-00-3 ND 10
2-Chloroethyl vinyl ether 110-75-8 . ND 30
Chloroform 67-66-3 ND 5
Chloromethane 74-87-3 ND 10
Dibromochloromethane 124-48-1 ND 5
Dibromomethane 74-95-3 ND 3
1,2-Dichlorobenzene 95-50-1 ND 5
1,3-Dichlorcbenzene 541-73-1 ND 5
1,4-Dichlorobenzene 106-46-1 ND 5
Dichlorodifiuoromethane 75-71-8 ND 10
1,1-Dichloroethane 75-34-3 ND 5
1,2-Dichloroethane 107-06-2 ND 5
1,1-Dichloroethene 75-35-4 ND 3
1,2-Dichloroethene, total 540-59-0 ND S
1,2-Dichloropropane 78-87-5 ND 5
cis-1,3-Dichloropropene 10061-01-5 ND 3
trans-1,3-Dichloropropene 1006].-02-6 ND 3
Ethylbenzene 100-41-4 23 3
2-Hexanone 591-78-6 ND 50
Methylene chloride 75-09-2 ND 3
4-Methyl-2-pentanone 108-10-1 ND 30
St{rene 100-42-5 ND 3
1,1,2,2-Tetrachloroethane 79-34-5 ND 5
Tetrachloroethene 127-18-4 ND 5
Toluene 108-88-3 9 5
1,1,1-Trichloroethane ' 71-55-6 ND 5
1,1,2-Trichlorcethane 79-00-5 ND 5
Trichloroethene 79-01-6 ND 3
Trichlorofluoromethane 75-69-4 ND 5
1,1,2-Trichlerotrifluorcethane 79-13-1 ND 3
Vinyl acetate 108-05-4 ND 50
Vinyl chloride 75-01-4 ND J10
Xylenes, total 1330-20-7 220 10

RPT. LIMIT = Reporting Limit
ND = Not Detected at or above indicated Reporting Limit

3249 Fitzgerald Road » Roncho Cordova, CA §5742 « Fox (916) 638-4510 - {914] 638-7301



AMERICAN

ENVIROMMEMNTAL LABAORATORIES CORP.

ANALYSIS REPORT: Purgeable Organic Analytes, EPA Method 8240

CLIENT: AEMC ’ Project No.:
11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone:

Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 .Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC 1.D.: L5351-34
Date Reported: 9/24/90 Batch No.: 6264
Client Sample I.D.: SP-3-1 Composite Matrix: Soil
Spike Conc. Recovery
Surrogate CAS # (ug/kg) (percent)
1,2-Dichloroethane-d4 dl07-06-2 500 110%
Toluene-d8 i dl08-88-3 500 92%
p-Bromofluorobenzene 460-00-4 500 120%
Concentration Rpt. Limit -

Analyte CAS # (ug/kg) {ug/kg)
Acetone 67-64-1 ND 500
RBenzene 71-43-2 ND 25
Bromodichloromethane 75-27-4 ND 25
Bromoform 75-25-2 ND 25
Bromomethane 74-83-9 ND 50
2-Butanone 78-93-3 ND 500
Carbon disulfide 75-15-0 ND 25
Carbon tetrachloride 56-23-5 ND 25
Chlorobenzene 108-90-7 ND 25
Chloroethane 75-00-3 ND 50
2-Chloroethyl vinyl ether - 110-75-8 ND 250
Chloroform 67-66-3 ND 25
Chloromethane 74-87-3 ND 50
Dibromochloromethane 124-48-1 ND 25
Dibromomethane 74-95-3 ND 25
1,2-Dichlorobenzene 95-50-1 ND 25
1,3-Dichlorobenzene 541-73-1 ND 25
1,4-Dichlorobenzene 106-46-1 ND 25
Dichlorodifluoromethane 75-71-8 ND 50
1l,1-Dichlorcethane 75-34-3 ND 25
1,2-Dichlorcethane 107-06-2 ND 25
1,1-Dichlorcethene 75-35-4 ND 25
1,2-Dichlorcethene, total 540-59-0 ND 25
1,2-Dichloropropane 78-87-5 ND 25
cis-1,3-Dichloropropene 10061-01-5 ND 25
trans-1,3-Dichloropropene 10061-02-6 ND 25
Ethylbenzene 100-41-4 410 25
2-Hexanone 591-78-6 ND 250
Methylene chloride 75-09-2 ND 25
4-Methyl-2-pentanone 108-10-1 ND 250
St{rene 100-42-5 ND 25
1,1,2,2-Tetrachloroethanse 79-34-5 ND 25
Tetrachloroethene 127-18-4 52 .25
Toluene 108-88-3 310 25
1,1,1-Trichloroethane 71-55-6 ND 25
1,1,2-Trichloroethane 79-00-5 ND . 25
Trichlorcoethene 79-01-6 ND 25
Trichlorofluoromethane 75-69-4 ND 25
1,1,2-Trichlorotrifluoroethane 79-13-1" ND 25
Vinyl acetate 108-05-4 ND 250
Vinyl chloride 75-01-4 ND . 50
Xylenes, total 1330-20-7 3,000 50

RPT. LIMIT = Reporting Limit

ND = Not Detected at or above indicated Reporting Limit

3249 Fikgerald Rood - Rencho Cordeva. CA 95742 » Fax (914) 638-2510« [‘j?1b) $38-7201



AMERICAN

ENVIRONMENTAL LABDRATORIES CORP.

ANALYSIS REPORT: Purgeable Organic Analytes, EPA Method 8240

CLIENT: AEMC Project No.:
11855 White Rock Road Contact: T. Anckner
Ranche Cordova, CA 95742 Phone:

Project: Sears Roebuck Co. AEMC Contact: M. Jaeger

Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9,/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351-MB
Date Reported: 9/24/90 Batch No.: 6264
Client Sample I.D.: Method Blank Matrix: Soil
Spike Conec. Recovery
Surrogate CAS # (ug/kg) {percent)
1,2-Dichloroethane-d4 dl07-06-2 100 95%
" Toluene-d8 d108-88-3 100 103%
p-Bromofluorobenzene 460-00-4 100 98%
g Concentration Rpt. lLimict
Analyte CAS # (ug/kg) (ug/kg)
Acetone 67-64-1 ND 100
Benzene 71-43-2 WD 5
Bromodichloromethane 75-27-4 ND 5
Bromoform 75-25-2 ND 5
Bromomethane 74-83-9 ND 10
" 2-Butanone 78-93-3 ND 100
Carbon disulfide 75-15-0 ND
Carbon tetrachloride 56-23-5 ND 5
Chlorobenzene 108-90-7 ND 5
Chloroethane 75-00-3 ND 10
2-Chloroethyl vinyl ether 110-75-8 ND 39
Chloroform 67-66-3 ND
Chloromethane 74-87-3 ND 10
Dibromochloromethane 124-48-1 ND 5
Dibromomethane 74-95-3 ND 5
1,2-Dichlorobenzene 95-50-1 ND 5
1,3-Dichlorobenzene 541-73-1 ND 5
1,4-Dichlorcbenzene 106-46-1 ND 5
Dichlorodifluoromethane 75-71-8 ND 10
1,1-Dichloroethane 75-34-3 ND 5
1,2-Dichlorcethane 107-06-2 ND 5
1,1l-Dichlorocethene 75-35-4 ND 5
1,2-Dichlorcethene, total 540-59-0 ND 5
1,2-Dichloropropane 78-87-3 ND 3
eis-1,3-Dichloropropene 10061-01-5 ND 5
trang-1,3-Dichloropropene 10061-02-6 ND 5
Ethylbenzene 100-41-4 RD 3
2 -Hexanone 591-78-6 ND 50
Methylene chloride 75-09-2 ND 3
4-Methyl-2-pentanone 108-10-1 ND 50
St{rene 100-42-5 ND 5
1,1,2,2-Tetrachloroethane 79-34-5 ND S
Tetrachloroethene 127-18-4 ND 5
Toluene 108-88-3 ND 5
1,1,1-Trichlorcethane , 71-55-6 ND -5
1,1,2-Trichloroethane 79-00-5 ND 5
Trichloroethene 79-01-6 ND 5
Trichlorofluoromethane 75-69-4 ND 3
1,1,2-Trichlorotrifluoroethane 79-13-1 ND 3
Vinyl acetate 108-05-4 ND 50
Vinyl chloride ' . 75-01-4 ND. 10
Xylenes, total 1330-20-7 ND 10

RPT. LIMIT = Reporting Limit
ND = Not Detected at or above indicated Reporting Limit

3249 Fitzgerald Road » Rancho Cordova, CA 95742 « Fax (916) 6382310 » (916) 638-7301



AMERICAN

ENVIREONMENTAL LABORATQRIES CORB,

ANALYSTS REPORT: Purgeable Organic Analytes, EPA Method 8240

CLIENT: AEMC Project No.:
11855 White Rock Road Contact: T. Anckner
Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9,/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 _ AEMC I.D.: L5351
Date Reported: 9/24/90 Batch No.: 6264
Matrix: Soil

' CAS # Spike Conc. MS MSD
Surrogate - (ug/kg) %Rec $Rec
1,2-Dichloreoethane-da d107-06-2 100 99% 99%
Toluene-d§ d108-88-3 100 102% 101%
p-Bromofluorobenzene 460-00-4 - 1o0 © 102% 102%

Spike Conec. MsS MSD Duplicate

Analyte : (ug/kg) $Rec %Rec RFD
Benzene 50 113% 113% 0%
Chlorobenzene 50 99% 97% 2%
1,1-Dichloroethene 50 1178 , 111y 5%
Toluene 50 106% 103% 3%
Trichloroethene - - 50 107% 105% 2%
MS = Matrix Spike
MSD = Matrix Spike Duplicate
% REC = Fercent Recovery
RPD © = Relative Percent Difference

3249 ﬁﬁgemié Road « Rancho Cordova, CA 95742 » Fax (914} 638-4510 « (916) 638-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CDRP.

ANALYSIS REPORT: Purgeable Organie Analytes, EPA Method 8240

CLIENT: AEMC Project No.:

11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M. Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90
Date Analyzed: 9/20/90 AEMC I.D.: L5351
Date Reported: 9/24/90 Batch No.: 6264

LCS Conc. LCS

Analyte (ug/L) %Rec
Benzene 50 103%
Chlorobenzene 50 103%
1,1-Dichloroethene . 50  104%
Toluene ' 50 98%
Trichloroethene 50 93%

LCS = Lahoratory Control Standards -
% REC = Percent Recovery ,

3249 Fitzgerald Road = Rencho Cordova, CA 95742 » Fax ($16) 638-4510 « [914] 638-7301



AMERICAN

ENVIRONMENTAL LABDQATOR!ES coAR.

ANALYSIS REPORT: 0il & Grease,
CLIENT: AEMC
11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

EPA Method 9071

Project No.

Contact: T. Anckner

Phone;

AEMC Contact: M. Jaeger

RPT. LIMIT = Reporting Limit

ND = Not Detected at or above indicated Reporting Limit.

Date Sampled: 9/19/90 Job Neo.: 50109

Date Recelved 9/20/90 COC Log No.: 20427

Date Extracted: 9/20/90

Date Analyzed: 9/21/90 AEMC I.D.: L5351

Date Reported: 9/24/90 Batch No.: 6251, 6252

Matrix: Soil
Sample I.D. Concentration Rpt., Limit
Client AEMC (mg/kg) %mg/kg)
5B-1a L5351-1 ND 50
- $B-1/2A L5351-2 80 50

SB-2/34 L5351-3 KD 50
SB-3/4A 15351-4 ND 50
SB-4/54A L5351-5 ND 50
SB-5/64A 15351-6 ND 50
5B-5/6B L5351-7 600 50
SB-6a L5351-8 ‘ND 50
SB-74A L5351-¢% 3,200 50
SB-7B L5351-10 2,100 50

Method Blank L3351-MB ND 50

Batch #251 '

5P-1-1 L5351-13 KD 50
Composite

5P-1-2 L5351-16 260 50
Composite

5P-1-3 L5351-19 280 50
S5P-1-4 L5351-22 240 50
SP-1-5 L5351-25 100 50
5P-2-1 ‘L5351-28 100 50
S5P-2-2 15351-31 200 50
Composite

5P-3-1 L5351-34 6,800 ° 50
Composite

SP-3-2 15351-37 1,600 50
Composite . o
SB-1B L5351-38 ND 50

Method Blank L5351-MB KD 50
Bateh 6252

3249 Fitzgeraid Rood » Rancho Cordova, CA 95742 - Fax (916} 638-a510 - (18] 638-7301



AMERICAN

ENVIRONMENTAL LABORATDRIES CORP,

ANALYSIS REPORT: 0il & Grease, EPA Method 9071

CLIENT: AEMC
11855 White Rock Road
Rancho Cordova, CA 95742

Project: Sears Roebuck Co.

Date Sampled: 9/19/90
Date Received: 9/20/90
Date Extracted:9/20/90
Date Analyzed: 9/21/90
Date Reported: 9/24/90

Project No.: '
Contact: T. Anckner
Phone:

AEMC Contact: M. Jaeger

Job No.: 50109
COC Log No.: 20427

AEMC I.D.: L5351
Batch No.: 6251
Matrix: Soil

Spike Conc. M3 MSD Duplicate
Analyte (mg/kg) $Rec $Rec RPD
01l & Grease 4,940 98% 96% 1%
MS = Matrix Spike
MSD = Matrix Spike Duplicate
gP%EC = Percent Recovery

Relative Percent Difference

. 3249 Fiizgercld Road * Rancho Cordova, CA 95742 - Fax (716) 638-4510 « (916) 638-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORRP.

ANALYSIS REPORT: Oil & Grease, EPA Method 9071

. CLIENT: AEMGC Project No. '

11855 White Rock Road Contact: T. Anckner

Rancho Cordova, CA 95742 Phone:
Project: Sears Roebuck Co. AEMC Contact: M, Jaeger
Date Sampled: 9/19/90 Job No.: 50109
Date Received: 9/20/90 COC Log No.: 20427
Date Extracted:9/20/90 -
Date Analyzed: 9/21/90 " AEMC I.D.: L5351
Date Reported 9/24/90 Batch No.: 6252

Matrix: Seoil
Spike Conc. MS MSD  Duplicate
Analyte (mg/kg) %Rec $Rec RPD
0il & Grease 4,840 97% 983 1%
; _

MS = Matrix Spike
MSD = Matrix S ike Duplicate
$ REC = Percent Eecove
RFD = Relative Percent Difference

3249 Fitzgeraid Road = Rancha Cordovo, CA 95742 - Fax (14) 438-4510 « (R16) 438-7301
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AMERICAN

ENVIRONMENTAL MANAGEMENT CORPR,

Please Refer To:

AEMC Job No. 82580
23 January 1991

Ms. Bernadine Palka

Sears, Roebuck and Co.
Sears Tower

Department 731, BSC 39-34
Chicago, Illinois 60684

RE: SOIL CONTAMINATION ASSESSMENT REPORT
MOTOR OIL TANK AREA
SEARS, ROEBUCK AND CO., OAKLAND, CALIFORNIA

Dear Ms. Palka:

American Environmental Management Corporation (AEMC) was retained by Sears,
Roebuck and Co. to remediate hydrocarbon contamination at its Antomotive Center,
2633 Telegraph Avenue in Qakland, California (Figurel). All work onsite was conducted
under the regulatory guidance of Mr. Paul Smith, Alameda County Department of
Environmental Management (ACDEM) and under the direct supervision of a State of
California Registered Geologist.

On 15 November 1990, AEMC overexcavated the contaminated soil from side walls and
bottom of the existing excavation in the Tank 5 and Tank 6 area. AEMC removed the
concrete slabs under both of these tanks. During this excavation process, AEMC removed
approximately 20 cubic yards of material while extending the depth of the excavation an
additional 2 feet below ground surface (bgs).

AEMC gathered two confirmatory so0il samples from the undisturbed soil remaining in the
excavation (Figure 2). The samples were collected in a brass tube, sealed with Teflon tape,
plastic end caps, and electrical tape. Both samples were then labeled, refrigerated, and
delivered to AEMC’s State of California Certified Laboratory (No. 210) under chain-of-
custody for analysis.

Table 1 lists both the soil samples taken from the initial UST removal and the confirmatory
soil samples after overexcavation. In addition, Figure 2 illustrates all of the sample
locations.

Both confirmatory samples were analyzed for Total Petroleum Hydrocarbons as Diesel

(TPH-D) and Oil and Grease, Sample SB-5/6C showed no detectable levels of TPH-D
and 80 parts per million (ppm) of Oil and Grease. Sample SB-6B showed no detectable
levels of either TPH-D or Oil and Grease (Appendix A).

In addition, Mr. Paul Smith of ACDEM required AEMC to perform an additional
excavation in the Tank 1 and Tank 2 area. This excavation was not included in the original
scope of the Workplan submitted 13 November 1990. AEMC excavated approximately

5 cubic yards of soil from between the concrete slabs of Tank 1 and Tank 2, AEMC
gathered one confirmatory soil sample (SB-1/2B) from this area. The sample was analyzed

Q749 Lincoln Vilkage Drive. Suite 501, Sacramento, CA 95827 | [946) 3¢64-8872



Ms. Bernadine Palka
Sears, Roebuck & Co.
23 January 1991

Page 2

for Total Petroleum Hydrocarbons as Diesel (TPH-D) and Oil and Grease. This sample
showed less than 60 ppm TPH-D and 280 ppm of Oil and Grease (Appendix A).

The cleanup goal for TPH-D at the site was established at 100 ppm based on the Leaking
Potential Analysis in the State Water Resources Control Board’s Leaking Underground
Fuel Tank Manual (October 1989). The Oil and Grease analysis did not have a cleanup
goal. It did provide, however, a guide for establishing additional sampling requirements.

Based upon the results of the laboratory analyses of the soil samples, AEMC obtained
regulatory approval on 18 November 1990 to backfill the excavation. However, ACDEM
required that AEMC determine whether groundwater had been affected lﬁv hydrocarbon
contamination due to Oil and Grease contamination still present in the soil. AEMC will
submit a Groundwater Contamination Assessment Workplan for this site to ACDEM for
approval. AEMC plans to implement this workplan in conjunction with the waste oil tank
area contamination assessment.

AEMC lined the motor oil tank excavation with Supac geotextile and backfilled the
excavation with pea gravel. This material was compacted to grade, covered with base rock,
and asphalted.

AEMC delivered the contaminated soil from the motor oil tank excavation to Gibson
Asphalt Recyclers in Bakersfield, California. The soil was transported under Bills of
Lading from the site to Gibson (Appendix B).

If you have ang questions, please feel free to contact either Mr. Phil Walsack or me at
(916) 364-8872. T

Sincgrely,

[

ames F. Frumm, R.G., R E.A.
Regional Manager
Engineering Division

PW/scg
12src-01(pw-3)

AMES
FRUMM

Attachments

cc: Mr. Paul Smith, Alameda County Department of Environmental Health
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TABLE 1
Analytical Results of Soil Samples

Sears, Roebuck and Co.

Oakland, California
Motor Oil Tank Area
Depth TPH-D Oil & Grease
Sample ID Date (feet below ground surface) (ppm) (ppm)
Excavation T
SB-1A 9/19/90 10 ND ND
SB-1B 9/19/90 10 ND ND
SB-1/2 A 9/19/90 10 ND 80
SB-1/2B 11/15/90 12 <60 280
SB-2/3 A 9/19/90 10 ND ND
SB-3/4 A 9/19/90 10 ND ND
SB-4/5 A 9/19/90 10 ND ND
SB5/6 A 9/19/90 11 ND ND
SB-5/6 B 9/19/90 10 350 eagr
SB-5/6C 11/15/90 12 ND 80
SB-6A 9/19/90 9 ND ND
SB-6B 11/15/90 11 _ ND ND
* Sample also contained Ethylbenzene @ 13 ppb and Xylenes @ 14 ppb.
L2ere-O1{pw-3)



AMERICAN

ENVIRONMENTAL LABORATORIES CORP.

AEMC
9719 Lincoln Village Dr.
Sacramento, CA 95727

Attn : Phil Walsack

11/27/90

Re: Project : Sears Qakland
Project No. :
Chain of Custody number :22552
Date Samples Received : 11/15/90 Job No.: 82580
No. Samples Received : 3 AELC Lab No. : L5674

These samples were received by American Environmental Laboratories in a
chilled, intact state, and accompanied by wvalid chain of custody
decumentation. ,

The following analysis were performed on the above referenced projeét:

No. of

Samples Analysis
3 TPH Diesel by LUFT Method
3 EPA 9071 0il and Grease

Analytical results are attached to this letter. Please call if we can
provide additional assistance, :

?rj 372‘3’%77/%"

* George Hampte

Laboratory Director

3249 Fitzgeroid Rood - Rancho Cordova, CA 95742 + Fax (916) 438-4510 + ($16) 638-7301



AMERICAN

CA DOHE%DRcre I?alitnnag'z‘?:&nJ Eumber 1233

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015
Shaker, DOHS Luft Method

CLIENT: AEMC Project No.:
9719 Lincoln Village Dr. Ste. 501 Contact:; P, Walsack
Sacramento, CA 95827 Phone:

Project: Sears QOakland AFMC Contact: M. Jaeger

Date Sampled: 11/15/90 Job No.: 82580

Date Received: 11/15/90 COC Log No.: 22552

Date Extracted:1l1/15/90

Date Analyzed: 11/16/90 AEMC I.D.: L3674

Date Reported: 11/21/90
Matrix: Soil

. TPH as

Sample I1.D, Diesel

Client AEMC Batch # - (mg/kg)
SBR-5/6C L5674-1 6586 ND
SB-6B L3674-2 6586 ND
3B-1/2B L5674-3 6586 ND(60)
Method Blank. L5674-MB 6586 "~ ND
REFPORTING LIMIT* 10

*Unless otherwise indicated in parentheses

ND « Not Detected at or above indicated Reporting Limirt.

3249 Fitzgeraid Rood + Rancho Cotdova, CA 95742 » Fax (916) 6382510 + (916) 638-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORP,

CA DOHS ELAP Accreditation/Registration Number 1233

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015
Shaker, DOHS Luft Method
CLIENT: AEMC Project No.:
9719 Lincoln VillaggYDr. Ste. 501 Contact; P. Walsack

Sacramento, CA 95 Phone:
Project: Sears Qakland AEMC Contact: M. Jaeger
Date Sampled: 11/15/90 Job Ne.: 82580
Date Received: 11/15/90 COC Log No.: 22552
Date Extracted:11/15/90
Date Analyzed: 11/16/20 AEMC I.D.: L5674

Date Reported: 11,/21/90
Matrix: Soil

Spike Conc. - MBS MBSD Duplicate
Analyte (mg/kg) tRec %Rec RFPD
Diesel 100 104% 102% 2%

MBS = Method Blank Spike

MBSD = Method Blank Spike Duplicate
§ Rec = Percent Recovery

RPD = Relative Percent Difference

3249 Fizgerald Road « Rancho Cordova, CA 95742 + Fax{916) 384510 - {916) 538-7301



AMERICAN

ENVIRONMENTAL LABORATORIES CORP.

CA DOBS ELAP Accredltation/Registration Number 1233

ANALYSIS REPORT: Total Petroleum Hydrocarbons, EPA Method 8015
Shaker, DOHS Luft Method

CLIENT: AEMC Project No.:
9719 Lincoln Villaﬁg?Dr. Ste. 501 Contact; P, Walsack

Sacramento, CA 95 Phone:
Project: Sears Qakland AEMC Contact: M, Jaeger
Date Sampled: 11/15/90 Job No.: 82580
Date Received: 11/15/90 COC Log No.: 22552
Date Extracted:11/15/90
Date Analyzed: 11/16/90 AEMC I.D.: L5674 .
Date Reported: 11/21/90

108 Conc.- LCS

Analyte : (mg/L) $Rec
Diesel 1,000 106%

LCS = Laboratory Control Standards
% Rec = Percent Recovery

3249 Fitzgerald Road * Rancho Cordova, CA 95742 « Fax (916) 638-4510 - (916) 638-7301




AMERICAN

ENVIRONMENTAL LASORATORIES CORP.

CA DOHS ELAP Accreditation/Reglstration Number 1233

ANALYSIS REPORT: Total 0il & Grease, EPA Method 9071
Shaker, DOHS Luft Method

CLIENT: AEMC Project No.:
9719 Lincoln Village Dr. Ste. 301 Contact: P. Walsack
Sacramento, CA 95827 Phone:
Project: Sears Dakland AEMC Contact: M. Jaeger
Date Sampled: 11/15/90 Job No.: 82580
Date Received: 11/15/90 COC Log No.: 22552
Date Extracted:11/15/90
Date Analyzed: 11/16/90 AEMC I.D.: L5674
Date Reported: 11/21/90 Batch No.: 6590
Matrix: Soil
Sample I.D. Total 0il & Grease
Client  AEMC (mg/kg)
SB-5/6C L5674-1 80
SB-6B L5674-2 ND
SB-1/2B L5674-3 280
Method Blank L5674-MB ND
Reporting Limitc* 50

* Unless otherwise indicated within parentheses.
ND = Hot Detected at or above indicated Reporting Limit.

3249 Ffzgerald Road - Rancho Cordova, CA 5742 - Fax (914) 638-4510 « (916) 638-7301
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Paymenl Received from:

City of Oakland
CASH RECEIPT
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Cash Recsip Voucher # [C1Ri 1 )+ v ¢ |
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Check ﬁ
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AMERICAN

ENVIRDNMENTAL LABORATORIES CORA.

CA DOHE ELAP Accredication/Reglstration Number 1233

ANALYSIS REPORT: Total 0il & Grease, EPA Method 9071
Shaker, DOHS Luft Method

CLIENT: AEMC Project No.:

9719 Lincoln Village Dr. Ste., 5301 Contact: P. Walsack

Sacramento, CA 95827 Fhone:
Project: Sears Qakland AEMC Contact: M, Jaeger
Date Sampled: 11/15/90 Job No.: 82580
Date Received: 11/15/90 COC Log No.: 22552
Date Extracted:11/15/90
Date Analyzed: 11/16/90 AEMC I.D.: L5674
Date Reported: 11,/21/90 Batch No.: 6590

Matrix: Soil
Spike Conec. . MS . MSD Duplicate

Analyte (mg/kg) %Rec %Rec RPD
0il & Grease 1040 93% 82% 13s
MS = Matrix Spike
MSD = Matrix Spike Duplicate
% REC = Percent Recovery
RPD = Relative Percent Difference

3249 Fitzgerald Road + Roncho Cordova, CA 95742 » Fax (916) 638-4510 + (916) 638-731




ComN 8 ComrOBm st S ik wm - . -

CANVIRONMENTAL MANAGEMENT CORP.

| CLIENT NAME - e 3 FIELD CONDITIONS: |
L T e Cottls gl ] j ANALYSIS REQUESTED 204
N
* . DESTINATION LABORATORY ﬁ 03' GWN\?
OUEC 2 |# Q) COMPOBITE:
PROJECT NAME 3049 FITZGERALD RD. 20 o
PROJECT Mmac\;sf& [L PHONE # RANCHO CDHDOVgég?d 5 U/ ™
SAMPLED B
JOB DESC %ﬁ-&‘“ﬁ D OTHER SPECIAL INSTRUCTIONS:
ST COEATION D \ [ ¥y o9 | Turn AROUND TwE ]  NoTE/FiELD READINGS
f ag “g%’ v—é N%
CONTAIEH ; . -' % :? = 2
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{mHCL 3= COLD ‘
I1-s_190S | r‘ml’ - (atf | @wos @ j

LAB TO SEND RESULTS TO:

ORIGINAL CoPY

" SHIPPED ViA |:] FED X D UPS D OTHER AIRBILL #




I ween issved ond is not the Original Biil of Lading, nor a tc.lpy er duplicate, covaring the property nomed

«= tolmy 1or liling or record.
Shippar's No.

Carrier Agent's No.
ECEIVED, subjsci lo the classifications and tariffs in sHect an the date of the roceipt by the corrier of the property described in the Original Bill of Loding,

at 19 from . P i 4 /fﬂ,ea?/!/{/f/v"bl D

iha proparty destsbad Béliee, v gpgoren good ardes. sacegt 93 noted ‘u:nl-nu B cxuligh ol donlents ¢l pockage unknown), maskad, can1gnEd and duskngd &3 thown below, whith e sompany bhe ward (OMOEAY Biead UAJEINGID IRIOUGROU! Ry SolroLt On MEDMAG Bar
BEALGR OF LOIPOTOIGA 1A DBALEIAEA of The Property ynder Hy tonbroct] agewes 1 carrr to s w30l plote of delieyry oF out deIATnON, ¥ 7 L Cwn Taliood, weler e, Meghway rovle gr tGeiey. g mdbin #y o dy RigAmay SPEIEHOR), Ghacmile T dehesr 16 BROTNer
£orar on tha rould 19 160d daskidnan. 14 mutually sgreed, i 18 sach ceengs o oil o0 oap &l shd piopenty arer Bl Or Gnp Gorion of 10.g Toule ta deiTnalan, and Ot 10 #BCN Borly al Ay hme At esied ar gy ol 0] QropEiIy. (N3l reary 180v s 10 b pplermen
Rarrundar skoil be subract 1o alt iha condivant fol prombded by low, whelher praied ar ~rmen, becka corained. mcluding the (GRGgn] on bock heceod, which are barsby agteed 1 By NG ippes sad oecupted ke Mimagh gid his oagas

(Moll or atres! addrass of consignee=-Far purposes of nolificotion only.)

Ionsignad, 1o O A AT A
D

et A S O L , e 2
estination £LZzrZnnl s S Slreet-’%fﬂurn-fﬁ_ﬁ-"&%? City Zlagtoo i re & &2Caynty ) (-7 State
Iouﬁng
Delivering Carrier To =7 &7 /7% 44y Tz ropZte 4ruitl v Vehicle or Car Initial C-3" No

oliect On Delivery . . . - €. 0. D. charge | Shipper

: and remit to: : fo be puid by ] Consignes
: e Subjedt to Section 7 of condilions, if
this shipment is to be delivered to the

. . i onsi withaut th -
Street City _ State | (i e contignar shall 1iga the foh

lowing stalements:

MNo. ) * welght Cloas Chack .
Packages _Deseriphion of Articles, Speciol Marks, and Excaptions {5ub. 1o Cor.) o Rote | Column " l;hh:: :’u‘:{;:;.:‘l'no‘lli:u:;ur:l:k:,::l:‘-;og

froight and all ather lowful charges.

. o
ALOAT AT TGRS Ay b Com T

i3 B it . i i ..
A il Sriesrzo=1 : = Sonsiury of Pensignor]
W tharges are to be prepeid, write
or stamp hare, “To be Prepald.”
o gs —_— s .
R R SR =Y A4 S0 .

Recaivad §, 1o apply .
prapoyment ot ihe chorges on tha
progeriy described harson.

Agem or Coshier

--—T

Par
{The signature hars ocknowledges only
the amount Prepaid.}

Charges Advanced:

*if the shipmenl moves batwesn two poris by o carrier by woler, the low requires tho the bill of ioding sholl stote whether # is carrier's or shipper's waighl."
NOTE~-Whars the rate is dependent an volue, shippers are required 15 tate specifically in writing the ograed or declorad volue of the property,
e ogresd or declared volua of the property is hareby

pecificoliy sloled by the shipper 1o be not sxceeding por $
.ﬁ“’;_% a? P )
. T ) -, . . o
sl Ve _ateer ¥l Bhipper, Per U a

m——— g
rmanant pc:l-nh‘i::'uédnu of |l1l.pp'g{-", /_.;//__f_’ o n

FORM g

[This BiH of Lading ix to ba signed by -I.h- shipper

6'§.583 . . . . ‘ ond apend of the carsier Issuing {n'r’n,) .
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lhis Memorandum

is on ocknowledgm ent thet o Bill of Loding hos been fisusd ond is not the Original Bill of Lading, nor o <opy or duplicole, covering the property nomed
her#in, and is inlanded solely for filing or record.

Shipper's No.

Carrier Agant's No.
ECEIVED, subjact to the classifications and tarifs in eHect on the dote of the receipt by the corrier of the propecty described in tha Originol 8ill of lading,

at 19 from 554?/5?/0/?/{/?/4/3

the groperty daicrbad bHow. (0 8p001eM GOOd Srder, excep! 83 noted Rannis ond comia-on ol Lonieats ol 0ckages vakagmal, rrgrked, tenigrd and dewined 01 1hawn talow, whih 1od ompgny e w00 13mDONE Beng LnaerBOOd Thicuphau? Shes CGAMBKE Ob MeEamAg on,
DYTken e dorpoighon « aan of The propacty uader This aniractl 0GIaRL 10 CDITY %0 (8 LILDH piote OF dalivery OF 40id OustiAeias, i gn JlL Gwn rule mptar hng, hghedy *GuM OF FOurey, 01 wahun the Tecoiory Bl 35 gnedr OPAralaay, Gharmie 16 dblrar lg arglher
CoIrr oh Hie roylg in nnggn, H el mutunlly agiaed, ai 16 aoch cosrer o ol ar oAy ol wd propesty avar ol o1 oAy peThon Of said rYuly W dEtashon and g3 te ek Gorly dF Bny hma nipredled n gl B oy o LG QRA0WIFY, TRGT #edey IRITCHE 16 B gedormea
nereuadar sngll By 1ulyel iy sandihgnl Aol arokibeed by low, whathes grimed or wiiben, herein contgened, acludoag Me condions on back heseol, mhech ore hataby Ograsd ki By Thy MMgpsr and gocrpied bor el gnd kg a1eegas

End
'Streel_&m@ﬁiy B‘—L"‘é—!\f{i County Ko—”‘)} QA State

F

Mail or sirest address of consignea—Far purposes of notlfication only.)

Consigned to (ot n) s

l)estinaﬁoﬁ’f?";.\):m\ C) 1 ({_ -

outing

Rl
LT,
elivering Carrier .1‘_”'/,,."*5 :ﬂ':z';:;%%v

S iyt P

Vehicle or Car Initial

C‘_f":’ No.

Collect On Delivery

.

and_remit to:

€. 0. D. chorge .
to be poid by

Shipper -
Consignes

Subjact to Section 7 of conditions, If
this shipmant is to ba delivered jo the

State

. tonzignewr withaut recoursa on the con-
Street c“y signor, ‘the consignor shall sign-the fol-
- - = kmwing stotemants: . *
Na. N Weight Closs hack R .
Podiages Descriplon of Acles, Speciol Marla nd Excapion (Subrtocor) | or have | Cotumn |  The carrar sholl not moke delivery

F

/

olic.s ¥ 512120

T T T2 ST

{Signature of Cansignor.)

If charges arw 1o be prepaid, wrils
or stamp here, “To ba Prepaid.”

.. -
ezt O

Receivad 3 - to opply lo.
prepoymani of the chorges an the -
property deseribed hareon. !

Agent ar Cashier

el e B el B e B T

Per
{The signature here acknowledges anly
the omoun! Frepoid.)

Charges Advonced:

I the shipment moves batwaen lwo parik by & carrier by woler, the low requires that the bil of loding sholl ate whether [} ik “carriec's or shippers weight,
OIE~Whare the rols s depsndent on volua, shippars are required to state spacificolly im welling the ogrewd or declored volus of the property,
The ogreed or declarsd volus of the property is hereby
specifically .stoted by the shippar lo be not excesding

7 P / g ;

ol P i Liar ‘-*ﬁﬁ"'/f’—‘fr'g:_Shipper, Per R "?‘7 2 _”"f%aﬂh Per
Permanent post-oifice oddress of Iﬁ’l’b’p.r. - i —

S 683 . . . L

o F

{This Bill of Loding iz to be signed by the shippaer
and aganl of the carrier issuing soms.),
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l is an acknowledgm ent that & Bill of Loding has been issued and v nol tha Original Bill of Loding, nor o capy or duplicate, covering the property named

his Memorundum harein, und is inlended solely for filing or record.
Shipper's Me,

l Carrier Agent's Na.
ECEIVED, subject to the classificollons and torilis in eflect on the date of the receipt by the carriar of tha properly describpd in the Original Bill of Loding,

he Drpowsly described below, = appacee good aider. secapt Ak no1ed [Kanreatl and <3adion of comlenky ol parkdger yrkngen] marhed. (onsgued ond desheed b vhomn belos, which 1oud pmpany Ithe wors (ampany Beag wnde:steon IRioughBul it (aAlGEY

Be1in @i [orpoIgngn n penwwan o Ihy gropeile ynde saniraol agreet to oery 10 um usedl ploce of daiedty 0f 30id Geilinange, d gn by Gwn rgilrond, =0lu! bAe, highmoy Thuft OF fauied, 0F wmAhe the TRirrary @ 43 higRedy GO#/OUANL GIRdIewe 1 daliey
Larinte gn ik rovie b s deMinehign ik Mulyelly agrewd g woch carvee of oll o ane ol wad Srooedy avar ol or asy pottak o 1d route to anas, ard ot m each paity 6l any bma orersved n ol o any of 40.a aroRkcty, INGE Yaery servace 1o be paslosmug
Woraundit LGl be tubi el 1o 0l e LoAdwant fit proRibriid By lgm, wheihy: primied or —eman, hersin conraned, ncluiiing the canaman on back hareol, —hih ara hereby ogerad 120 by ™ shippar ond accentad Jor fimied and » alasgos.

Mol or strest oddress of consignee=—For purposes of notification only,)

Ionsignad .foé/ o) /& -

PR D OFT
Destination '5/7//?1-"}'/ DL, Streat Oy 7 Fxes_ L Cnyeﬂfh.n e CECounty Al ‘t/ A Siote

ouling

elivering Carrler imont au/ o 2l phon s Ve d7VoPl ol alces? Vehicle or Car Initial Neo. 7775

ollect On Delivery . C. 0. 0. charge | Shipper [ ]
and remit to: o be paid by Consignee | |
. Subject 10 Section 7 of conditions, if
4., | ki ;hipmonihi; 10 be dcllvcudhto tha
R . . - - consignee withoul recourss on the con-
Street Cll’y State signor, the cansignar shalf sign the fol-
oy lowing siatements:
Na. . . * Waight Closs L

Daescriptian of Articiss, Spegial Moarks, and Exceplions Tha carcrier sholl not moke deliver
Packages {Sub. to Cor.) or Rate Column | o this shipment without payment ::l'

. . freight and aft other lowful charges.

) AT D el S & s TS
L. . e .. . : : [Signature of Consigner.)
LR il V- gls = il |

W ¢harges are to be prepoid, write
ar siamp here, "Ta ba Prepeid,”

N S _ P .
TP T Fim P T G D

Recaivad § 1o apply to,
prapayment ot the chorges on the
proparty described hereon,

Agent or Coshier

Pur
{The signature hera ucknwlodg“ only
the amount Prepaid.)

--'-Q

Charges Advanced:

*If the thipmaent moves babween two poris by @ corriar by water, the Jow requires thot the bill of loding sholl ytale whathar il is “carrier's or shipper’s waighl.”
OTE—Whare the rote is dependent on value, shippars ars uqulrod to state spacilicolly in writing the agr..d or declored volue of ihe property.
?nﬂl or declared value ol the property is hersby . <
cally stoted by the shippwer to be not xceeding par

A, .
‘;,‘// - "!"'_ -—-._.__._;..-i" ~ . , j j
5o /fﬁ;!" Fmnm, ‘.&r* .--‘.?.'E'.,--‘.Sh|ppgr Per ! 2l L- ffa— o Agenf Par 3
rmanaent pu*b{flto address of lhlpp-r ~ /T,;’?/% N ,’

) EX ST L
FmM {This Bl of lading i3 to be sgne b' tha shipper
..... - 4

. 6% 58 - - o, and agu\l of tha carrl-r qulng lnm.l s .
L R . & . . E o

. I - v o & E &

'_ i:-i4't"‘-'l’._-"‘-;».‘r--:15‘ ,._-.__.'.--__. E wA Fdg T L EEE ]
R N P F o~ et e By wg g Do - -




’ R it on gcknowledgm ent that o Bill of Lading hos been issved and is not the Qriginal Kl of Lading, duplicate, ing th nemed
Ihts Memorandum tu e, ond is intended salely for Tiling of recoeds o0 o 18 ot the Com 9CI9. nor @ copy or Cuplicale, cavering 14 property nome

Shipper's Mo,

Carrier Agent's No.
ECEIVED, subject ta the clossificalions and farifs in effact on the date of tha receipt by the carrier of the praperly du:r?d in the Original Bill of Lading,

at 19 from T el = ,"'ﬂ#’:q://-’?,/f/?ﬁ;}, (h/:fv .

["- Araaely deicribad baldw, v Appardsl good grdee, facent gk natEo koniams and camlthan o (ORI of g  urkngwn), moshag. tanvgaed end dyshingd o3 thomn Geipw, whuh sgul <ompony The word (GMPony Bang underuaan IhIoughOul Mu <OMIGLT gy megning ony

PAFLON B4 COfPOIUEN IR pOEILGA Of TNk Grgperly yader they conirodl agram ra oery 10 gt wivnl ploce of of sand dyalinglign, i ga Hy gwh rlrOoE, wdier s, Mighwoy rBuly &f 10uI4%, B¢ =it e DEcolory Of L RegRmny SPRGlSAL, AMEmild 10 deliagr 0 QADIRE:
Cacrgr on tha route (D 4ad dELIABIKA B 1L myluolly ggraed. 91 1o sgch courgr of ol or any ol said proae ol ot ary corhon ol 1d route tv destinonon, and o o kach parly ol Gy woutid n all or oy o sawd proparty, IKOY kv ey sereer 1o be peifarmed
Rerouades hol) be tubysce 1o ol) tha coadhions mG) prombied by lpe, =hethar Qrnked g1 asmgn, Heren tonioined, 1achidiing the ardimant an back hergol, whch e heraby agreed lt By 1he shREe! AT uttecteg Hor Memygll gnd hu g1sgny

[Mall or sireet address of consignes~~For purpases of notificolion anky.

onsigned to I rditam Y B P2

— - . 3 .o_';-,{}b ‘-':.\"': ) - )
estination £ 2l rop ) o€ Streef cnptie #Ur & CityCETitnBr e & County ‘g"?h” CeF._State

Iouﬂng i

Delivering Corrier A e ot I T S /O Vehicle or Car Initial _ /O / No.
ai"cllect On Delivery ' - €. 0, D. chorge Shipper

and remit fo: . e be paid by I Consignes [ ]

Subject to Section 7 of conditions, if

: this :hlpmcmhl: 1o be d-livcndhro the

. . consignes without recourse on the con-

Street C“Y State signar, the consignor shail sign the fol
lowing stotements: . -

MNa. ) * Waeight Closa Chack .
l;"-l‘ﬂﬂﬂ Description of Articles, Spasial Morks, and Exceptions . {Sub. 1o Car.) ar Rala Calumn of T.I;‘T’ ‘:I:lr;l).n:l::qﬂl?}f;urrapk:\ffn.el:'ltz
fraight and all olhor'lqwlul':hargu.

)~ SEPTACRD LS Ceng {53

/,g‘..../ I T - /7; Tem— Fi ) {Signature of Cansignar.)
- - — - i If charges ars To ba prepaid, write
e s or stamp here, “To be Prapaid.”
. —— P S e
P P A R = 5T IO

Received § te apply to.
prepoymani of the charges on the
proparty describad harson,

Agant or Cashier

F—-—_T\

Per
[The signalure here acknowiedges only
tha amoun! Prepoid.| .

Charges Advonced:

if the shipmen! moves baiwesn two ports by o corrier by waler, the low requires thet the bill of tading thall s310le whaether it is “corrier’s or shigper’s weighl.”"
MNQTE-~Whare the rote is dependant on value, shippers are required 10 siate spaciticolly in writing tha agread or declared volue of tha proparty.
The ogresd or declarad value of tha property is hereby

.pnikolly stated by the shipper t¢ be not excesding par )

e - B AW
- __:{ s f;;;’-d S e _—;{/ i - ;/-é"?'
e B o= e e Shipper, Per ‘._{_)f}.a“ skl Lo Agent, Per
Parmgnent post-office address of shipper, «’/’;’/:, > '\_‘_" 4:
- =L
EDIFORM, '

HS 683 . . .
, Paly Pok (50 sets) 6P6B3 | - :

LY TN TR
O E TR

.= e a s P e s . s b . T . B O ST R E

{This Bitl of lading is to ba signed by the shipper
and agent of the carrier issving IO!'I\‘..I B

=




. is on ocknawledgm ent that a Bill of Lading has besn issued and is not the Criginal Bill of Lading, ner o ¢ duplicate, covering th ) od
hfs Memorandum harain, ana“;. intended solaly C:or iifin: ':u?ruord?.ﬂ rreac and % ot fha Urign ol tading oy or o ovening fhe proparty nam

Shipper's No.

Carrier Agent's No.
RECEIVED, subject 1o the classificotions ond foriffs in eifect on the dals of tha receipl by tha cortise of lhe praperly described in the Qriginal Bill of Loding,

19 _from 55}?&/‘;\;'/:)?%’,%#@ CZ,

h# Dropesiy dascrhed balow, 16 SPOGIEAT gaod crder. KRN 61 noied Kémignty ond iamsingn ol (ontents Of POChOQES uPkAOwS), raried, tonsigned and deilingd ar n balow, which 1 ompony fihe wgrd comopny being wndrrsiogd IRroughsul IR conbioel Q manfng 3Ry

i0n ol the proourly undar bk comrol] Byieat 16 wairy o ) vival Gloie of delivary 31 Wnd desiramhon, # O8 M GwR [UGO0, watdr e, Aighmoy ravis o roull, Or wihin the terinry ol 43 Rghagy GDEPGhoNR. gtherwibe D Dukrar 10 OAGIEr
Lorupe go e rovte 1o 1ed dernnenos. s mutyslly apresd, au 16 #ach Ceimwy of &l &r oAy 8l Wnd Provelly Sewr gl or Day Poreen o) 46id (OuTe 16 dRLINONGA, Bnd b 10 ADZh POTEy OF GRy hme ATErEtEl 8 all gr ary of yard proparty, 1hat evlly MY xE 1 D4 perigrmyd
hardundee phgll be rwbieci 10 olk the condimont AGl Drakibied by bo=. whether ofimies of wittan, haran (onimrad, wduding kg coadiam o0 batk hereal, —hich ore kerety 0gresd 1o by 1he thpaer and ciapted for humiaH and hu o1egny

e S e

ii™
e
g
3
1
H
g
9
f
s
H]
H

/ {Mail or streal address of canpignaa—~For purpases of nohflcotion aaly.)

onsigned te e C Semu} oA L

Ny ~
{‘/‘,db 5

Desiinotiond asef (el | O L SireetCo ot wrew e ZXCily S2FMEHTA7- CF qunty fé/f*%{ CA - State
Icuﬂng

elivering Corria;éz;z'--‘w?f'ﬂﬁf E N i Yt T S #Nghicle or Car Initial ‘:1/! 2 hNo.

ollect On Delivary . {€. Q. D. charge {. Shipper
and remit to: - to be paid by ) Consignae

Subject to Section 7 of conditiony, if

. this shipment is to be d-linr-dhto the

- + - . consignee without recoursa on the con-

Street City State | signar, the convignor sholt sign the fal
lowing siolements: o

L

- .
Ne. Descrigtion of Articies, Speciol Marks, ond Exceptians Weight Cless Chack

Pockages - {Sub. ta Cor) or Rate |' Column The corriee shall nok moke delivery

of rhis shipment withou! payment of
fraight ond all othar lawfyl charges.

cthoal) = TS T Sl gy e

T I ;&— - (Signaturs of Consignor.
A S S Z =S ? )
¥ charges are to be prepaid, write
~ os siamp hare, "To be Prepaid.”

- -
L% 2 f .—_'.’t:)

Vo o2 O ???,é ke

Rocwived §, to apply to,
prepoyment of The charges on the
praperly dascribed herson,

Agent or Corhier

Par

(The signat hare ack ladges only
tha amount Prepaid.}

---_\r

Charges Advanced:

*!i the.shipment moves betwasn Iwo ports by o corriar by water, the low reguires thot the bill of loding shall siola whather it i3 'carriar's or shipper's waighl."
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Job No. 82580

PRELIMINARY REPORT
and
CONTAMINATION ASSESSMENT WORKPLAN

for

SEARS, ROEBUCK and CO.
Oakland, California

4 January 1991

prepared by the

AMERICAN ENVIRONMENTAL MANAGEMENT CORPORATION
Engineering Division
9719 Lincoln Village Drive, Suite 501
Sacramento, California 95827
{916) 364-8872




I hereby certify that this
Preliminary Report and Contamination Assessment Workplan
for
Sears, Roebuck and Co. of Oakland, California
was prepared under my direct supervision.

James F_ Frumm, R.G., REA.
Regional Manager

Engineering Division
American Environmental Management Corporatmn
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INTRODUCTION

American Environmental Management Corporation (AEMC) has been retained by
Ms. Bernadine Palka of Sears, Roebuck and Co. (Sears) to submit a Preliminary Report
(PR) and Contamination Assessment Workplan regarding the hydrocarbon contamination
discovered during the removal of seven (7) underground storage tanks (USTs) at the

company’s automotive repair facility located at 2633 Telegraph Avenue, QOakland,

California (Figure 1).

The purpose of this report is to summarize initial investigative results and to develop a
workplan which will assess the vertical and lateral extent of petroleum hydrocarbon

contamination at the site.
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INITIAL SITE INVESTIGATION

Sears has maintained seven (7) underground storage tanks to store oil products for
automotive servicing. All of the USTs were installed in the early 1960s and were removed

by AEMC during the week of 17 September 1990.

Two separate excavations were opened during the UST removals. Six motor oil tanks were
removed from an excavation to the east of the service bays, and one waste oil tank was
removed from an excavation to the west of the service bays (Figure 2). Due to the
presence of hydrocarbon contamination in both excavations, the site characterization and
remediation has been divided into two separate parts, the motor oil tank area and the
waste oil tank area. This Preliminary Report and Contamination Assessment Workplan

addresses the waste oil tank area,

On 19 September 1990, the 1,000-gallon waste oil tank (Tank?7) was excavated and
removed by AEMC., It was noted that the tank had two holes in the bottom of its southern
side and many corrosion pinholes. Soil in the excavation was stained. Two soil samples,
SB-7A and SB-7B were gathered 9 feet below ground surface (Table 1). AEMC’s letter

report dated 12 October 1990 summarizes the tank excavation and removal activities.

Approximately 30 cubic yards of excavated soil is presently stockpiled northwest of the site.
Two samples, SP-3-1 and SP-3-2, were obtained from the stockpile to characterize the
degree of contamination (Table 1). The stockpile is placed on and covered with Visqueen

sheeting.

wlsre-11{pw-3) Page3
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TABLE 1
Analytical Results of Seil Samples
Sears, Roebuck and Co.
QOakland, California

Waste Oi] Tank Area

Oil &

Sample ID Depth  TPH-G TPH-D Grease B T E X Cd Cr N Po Zn

!fcetbgs! {ppm) {ppm) {ppm) !ggbg SEEb! [ggb! !ggb! {ppm) (ppm) (ppm) (ppm) (ppm))
Excavation
SB-7A2 9 31 280 3200 ND 58 100 720 ND 33 28 360 54
SB-7Bb 9 31 1,500 2100 12 200 250 1400 ND 28 24 190 64
Stockpile
SP-3-1¢ - 39 4,400 6800 ND 310 410 3000 ND 20 20 440 62
SP-3-2 — 13 85¢ 1600 ND 9 23 220 1 32 34 47 45

bgs below ground surface

TPH-G Total Petroleum Hydrocarbons as gasoline
TPH-D Total Petroleum Hydrocarbons as diesel

B Benzene

T Toluene

X Xylenes

E Ethylbenzene
Cd Cadmium

Cr Chromium
Ni Nickel

Pb Lead

Zn Zinc

8  Sample also contained:  Tetrachloroethene @ 82 ppb

_ Trichloroethene @ 17 ppb

b Sample also contained: Acetone @ 140 ppd
Tetrachloroethene @ 7 ppb
. Trichloroethane @ 19 ppb

¢ Sample also contained: Tetrachloroethene @ 52 ppb

wlsre-11{pw-3) Page 5



GEOLOGY AND GEOHYDROLOGY

The site, located in the City of Oakland, lies within the San Francisco Bay area of the Coast
Range Geomorphic Province. This province is characterized by a series of nearly parallel
mountain ranges that trend obliquely to the coast in a northwesterly direction. The
alignment of the major fault zones throughout the San Francisco Bay area trend in the
same northwesterly direction. The area surrounding the site is bounded by the seismically

active Hayward Fault to the east and the San Francisco Bay to the west.

The bedrock underlying most of the East Bay area is composed of sandstone, siltstone,
chert and greenstone of the Franciscan Formation and is Jurassic-Cretaceous in age. The
Franciscan Formation is overlain by preconsolidated “old bay mud,” sand deposits and

“young bay mud” of the Cenozoic Age.

AEMC has observed a bay mud layer of unknown thickness beginning approximately
10 feet below grade. Groundwater in the area is believed to be approximately 25 feet
below ground surface. At this time, the groundwater flow direction is not known, but tidal

action may influence it.
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PROPOSED PRELIMINARY INVESTIGATION

The proposed preliminary investigation is divided into four phases:
PHASE I-CONDUCT ELECTRONIC CONE PENETROMETRY SURVEY

AEMC proposes to use electronic cone penetrometry (ECP) as a tool to determine the
lateral and vertical extent of soil stratigraphy above the uppermost groundwater beneath
the Sears site. ECP is an in-situ method which involves hydraulically advancing a small
diameter cone-shaped electronic probe vertically into the soil. Resistance to probe
penetration, and changes in pore water pressures with depth are measured electronically.
AEMC will use this data to determine changes in soil types and permeabilities with depth,
In addition, the ECP will enable AEMC to determine uppermost groundwater elevation,
thus establishing the hydraulic gradient. Since this method does not require the use of a
drill rig, the collection, containment and disposal of drill cuttings is avoided. The method is
well suited to restricted work spaces, like Sears’ heavily used parking lot. See Appendix A

for additional information regarding the ECP process.

AEMC proposes to complete fifteen (15) ECP soundings, each to the depth of the
uppermost water bearing unit. Upon completion of all soundings and sampling, each
sounding location will be surveyed to provide a base of reference. Each ECP sounding
borehole will be backfilled to grade with injected cement/bentonite grout to grade, in

accordance with Alameda County requirements. Figure 3 illustrates the proposed locations

for each ECP sounding.
PHASE II-SOIL SAMPLING AND ANALYSES

AEMC proposes to conduct soil sampling adjacent to the completed ECP soundings. The
purpose for the sampling effort will be to determine the lateral and vertical extent of

hydrocarbon and metals contamination in the soil profile above uppermost groundwater.

wlsre-11(pwe3) Pape 7
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AEMC proposes to advance a total of fifteen (15) soil sampling soundings at the locations

illustrated on Figure 4.

AEMC will advance each borehole with the ECP hydraulic press and collect soil samples
with the ECP retractable cone tipped sampler as described in Appendix B. Soil samples
will be collected every 5 feet downhole beginning at 5 feet below grade to the capillary

fringe of the uppermost groundwater.

The soil samples will be analyzed for Total Petroleum Hydrocarbons as Gas and Diesel by
EPA Method 8015-m, Oil and Grease by EPA Method 9071, Purgeable Organic
Compounds by EPA Method 8240, and Lead by EPA Method ICP/AA (Total Threshold
Limit Concentration). All laboratory analyses will be conducted by American

Environmental Laboratories Corporation (State Certification No. 210).

AEMC proposes to analyze the soil samples in several stages. The first stage of analysis
will consist of soil taken from the five (5) sounding locations closest to the excavation. A
second series of analyses will be initiated to further define a zero line of contamination.

This process will continue until a zero line is fully defined.
PHASE III--SAMPLE UPPERMOST GROUNDWATER QUALITY

AEMC proposes to sample the uppermost groundwater quality using the ECP with the
Hydropunch and BAT sampler as described in Appendix C. AEMC will have confirmed
the depth (BGS) of the groundwater by the ECP sounding, thereby establishing the
groundwater flow direction. A total of fifteen (15) groundwater quality samples will be

obtained, one from each borehole.

The groundwater samples will be analyzed for Total Petrolenum Hydrocarbons as Gas and
Diesel by EPA Method 8015-m, Oil and Grease by EPA 9071 and Purgeable Organic
Compounds by EPA Method 8240.

wlsre-11{pw-3) Page 9



R

———

. wx e SANVL V0@ (8§ ! 2
2 FET prn rey O j..cx_ ( o 0
— Erl. m._ir— __~ 3 _.El a s
=== —— =t N Lepel.
—\. = sie
BZ5|
A1)
50912
EGEio
TOZ5|2
« ~ LR IR b
W mv‘ i PE -
X - > NES
¥ 23 1EEFHR
= ONIaUNg Hivdad JAILOWOLNY SHVAS < = = yol
. . . £3 Loz
o @_w |, m WW 3
w 262 P> ik
@ Q%o 8 Oadulz
< za o c|o
z ad X A @256
wZz a - Ow
232 “(Bu 3 o
1 553 |I3 ok
- r\ ) ~ aed ol @ i
E @® ‘ @ [l _.ww_.".”.. T @ @ @ :
L GHSES Iy | K] @ 1
7 p——— ““
s - it i el Sy e v el @Aty Semm ; Sl aess l.....l.rt __
- Ayl -avo MO v svo wvanead s TS \_ I
~ -fie qociere M il B s —1 !
~ VR e e e e R e b Brn A e a
r it e e R Mg s @
@.@.z.ﬁ mwé.os z_._omec ] : I .

(g \\\ &\\\\m
L RS E S PR ORe oNIHVd
_ INNIAV HAVHOITAL

r
===




AEMC proposes to analyze the groundwater samples in several stages. The first stage of
analysis will consist of groundwater taken from the five (5) boreholes closest to the
excavation. A second series of analyses will be initiated to further define a zero line of

contamination. This process will continue until a zero line is fully defined.

Based on these analytical data, AEMC will determine whether groundwater quality has
been affected by hydrocarbon contamination. If all of the groundwater samples are below
action levels, AEMC will not install monitoring wells. If groundwater contamination exists,
AEMC will be able to place recovery wells and monitoring wells in effective locations

based on the ECP soundings and analytical results.
PHASE IV—-REPORT PREPARATION

AEMC will prepare a Contamination Assessment Report which will describe the findings
of the preliminary investigation. The report will also present recommendations for

remedial activities to be conducted.
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1.0 INTRODUCTION

The purpose of this manual is to provide the practicing geotechnical, civil,
or structural engineer with a simple set of summary guidelines related to the
use of the electric Cone Penetrometer Test (CPT). The guidelines are intended
only as advice to a responsible engineer, and are not intended to replace
thorough study of the topic. However, the information contained herein will
allow the engineer new to Cone Penetrometer Testing to become familiar with

the basic use and pitfalls of the method.

The CPT has been used in European countries for wmany decades, and so most
practicing engineers in those countries are familiar with its standard use and
limitations. However, most engineers in the United States have not had such
exposure to the methed and so have little familiarity with what the CPT is

used for, how to use it, when and where to use it and when to expect dif-
ficulties in its use. '

This manual will present basic recommendations on those topics, including how
to contract for services, how to assure data quality, how to interpret and
apply the data, and when to require supporting information. The manual closes

with a list of recommended references for those needing or desiring additional
information.



2.0 WHEN TO USE THE CPT

The CPT is unequaled for delineation of subsurface strata. Whenever site con-
ditiouns are appropriate, the use of the CPT will benefit a geotechnieal
exploration project. Essentially all CPT investigations are rapid, provide
continuous data, provide repeatable data and utilize automated data logging.
Estimates of virtually any soil property can be obtained from CPT data. These
factors combine to make the CPT the premier tool for soil stratigraphic
logging.

The CPT cannot reliably be used in cobbles, boulders and rock. Further,
because there is no historical familiarity with the CPT, most projects require
simultaneous conventional borings. Finally, the CPT method cannot provide the
material characterization sometimes needed and which can only be obtained by
use of other in-situ tests or careful borings, sampling and laboratory
testing. The result of these factors is that for very small exploration pro-
jects and projects in either very unknown areas or areas known to have criti-
cal conditiouns, careful assessment of the suitability of the CPT should be
performed well before project initiation. The potential benefits of the CPT

method encourage such assessment on a routine basis.

The ideal use of the CPT is in areas of known geology with soils being gra-
velly sands or finer. Caliche-rich soils can effectively prevent penetration.
A penetration depth of at least 50 feet can be expected when using a full 20
ton CPT system in sites not characterized by extensive coarse grained depo-

sits. Penetration depths in excess of 250 feet have routinely been achieved

in fine grained soils.

The questions that need to be answered from the exploration and testing, for
example, definition of extent of strata and pile capacity, should be

thoroughly defined before any testing is started. In additiom, typical soil
conditious or properties that separate critical from non-critical coanditions
should be defined in advance of the first test. In this manner all explora-

tion and testing becomes pertinent to the project needs.



A typical CPT program is laid out and performed to provide the first delin-
eation of overall site subsurface characteristics. Field locations are
selected on the basis of planned structural layout, geclogy, and the size of a
subsurface feature of lmportance to the site behavior. The CPT data are
reviewed usually in the field, and the depths of correlation/verification
samples are determined. The number of samples are reduced to the minimum
required to characterize each critical stratum; exploration dollars are spent

on obtaining high quality samples rather than on a high volume of samples.

Not all strata need to be routinely sampled. For example, a dense sand
deposit is unmistakeble from the CPT, and if liquefaction is the concern of
the investigation then no further tests will be required. However, if the
strength of a dlayey silt stratum is critical, then careful sampling and
laboratory testing should supplement the CPT data. The CPT data can then be
used to extrapolate the laboratory results across the site. Finally, if some
characﬁeristic of the soil is of importance which cannot be estimated frow the

CPT, for example, pH, then adequate samples should be obtained site wide.



3.0 CONTRACTING FOR CPT SERVICES

The best protection that a user of CPT services can have against a poor field
program or inadequate data is to know the consultant/comntracteor who provides
the service. It is virtually impossible to contractually prevent a substan-
dard service. However, there are guidelines that can be applied to the
contracting process to help ensure an appropriate service. The application of
these guidelines requires scme familiarity with either the supplier of the
service or with the CPT method itself. Although there is an ASTM standard for

the CPT (ASTM D3441-79), the standard alone cannot ensure the adequacy of ser—
vice.

3.1 Equipment

The equipment to be used should be specified as to electrical or mechanical
cone, the reaction mass available for pushing (not necessarily the same as the
system weight or hydraulic system capacity), and the type of data logging. If
specifying electrical cones, the specific sensors needed such as tip, sleeve,
inclination, seismic and piezometer should also be specified. Elactrical cone
instruments are typlcally available in at least two sensitivities; high sen-
sitivity for measurements in very soft soils and normal sensitivity for the
broad spectrum of penetratable soils. A typical multi-channel instrument is

shown in Figure 1 and brief descriptions of the use of the differant seunsors
is given in Table 1.

3.2 Calibration

The contract should require documentation of general procedures used to

calibrate the instruments and obtain the data. This includes requiring proof
that the instruments are periodically subjected to measurement of the calibra-
tion errors, including repeatabilicy, non-linearity, zere load, and hysteresis

errors. These terms are defined in Figure 2.
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TABLE 1

TYPES OF CPT SENSORS

Standard CPT (cone end bearing and friction sleeve)
© measures soil resistance to mechanical pene-
trations, in bearing and sliding shear failure
modes.

Piezometric CPT (addition of pore pressure sensor) .
© measures soil pore pressure response to mechanical

penetration; can be used to obtain ambient pore
pressures and an indication of permeability. Two
designs are common: ported through cone tip or
ported through front of sleeve. These designs give
radically different measurements, especially in
stiff soils.

Resistivity CPT (addition of electrical field measurement)
0 measures electrical resistance of s0il around CPT

instrument; responds to degree of saturation and
electrolyte type.

Thermal CPT {addition of thermistors)
© measures soil thermal response to mechanical pene-

tration; can be used to determine ambient temper-
atures.

Seismi¢c CPT (addition of geophones)
¢ measures soll response to surface seismic exXcitation,
with superior sensor-soil coupling. Down hole and
crosshole tests may be performed. )

Nuclear CPT (addition of nuclear moisture-density-source)
© measures soil response to low level radiation, indica-
ting in situ densities and moisture content.

Pressuremeter CPT (addition of a pressuremeter cell)
© measures radial response of soil to radial expansion
and contracticn of cell.

Fluid Sampler CPT (addition of lysimeter)
© allows acquisition of select or continuous samples
of in situ gases or liquids.
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3.2.1 Operational Checking

The data report should reference these procedures and typical values and
should include a statement of the difference between at least one field
calibration. Further, the zersc load error at the end of each test should be
noted. 1If tests are performed under water, then the response of the sensor to

hydrostatic pressures must alsc be determined and reported.

3.2.2 Piezocone Saturation

Special attention must be given in the contract to use of documented proce—
dures for saturation of the plezometer element that is used. Lack of satura-
tion will result in highly misleading data. Further, there is at this time
little guarantee, and no certain way to check, that the elemenr will remain
saturated during the penetration process. Loss of saturation can result from
the Interaction of location and type of porous element, saturating fluid, soil
density and soil degree of saturation. The most reliable way to obtain good
piezometer data is through pre-project discussion with a reputable sarvice
during which procedures appropriate to the project needs can be defined. For
example, Earth Technology has, on many projects, installed casing with the CPT
truck to below the water table in order to reduce the possibility of piezo-

meter saturation loss in unsaturated soils above the water table.

3.2.3 CPT Operator

The actual performance of a CPT test requires a highly trained, competert

individual who is responsive to the test characteristics and the geologic

environment that he is testing. Although the CPT is relatively operator inde-
pendent, compared to the SPT for instance, a knowledgable, observant operator

can maximize the quality of the results. In particular the cperator should be
capable of fully calibrating the instrument during a job if needed, performing

field inspections and repairs of instruments and electronics, and fully

documenting the test.




3.3 Data Presentation

The minimum depth interval at which data are obtained from each sensvr, typi-
cally 2.0cm, should be specified. Likewise, the scales at which measured and
interpreted data are to be reported should be specified. Typically the basic
data should be shown as continuous plots of tip bearing, sleeve friction, and
pore pressure if obtained, in TSF, kg/cmz, or other as desired, versus depth

in feet or meters. Inclination is usually expressed simply as a single value

indicating maximum inclinatioun observed during the test.

- Standard data processing should include generation of a continuous plot of

friction ratio, and pore pressure ratlo if obtained, versus depth at specified
scales, as shown, for example, in Figure 3. The offset distances represen-
tative of physical dimensions of the instrument and used in the calculation of
these ratios shoud be noted in the report, as should any filtering or

averaging of the data.

Other basic information that should usually be included in a report includes
tabulation of depth and measured and calculated values, typically at a ome
foot interval, as well as interpreted information such as Soil Behavior Type,
Equivalent SPT Nj values, Cyclic Strength, and Equivalent Drained Friction.
Angle or Undrained Strength, and Equivalent Relative Density. An example of
such a tabulation is given in Figure 4. The contract specificaticn should

always require description of the method used to develop such interpreted data.

3.4 Report

Final report contents should be specified. That report, in summary, would
include documentation of time and location of each test, equipment used,
depths achieved, refusal criteria invoked, (target depth achieved, total capa-
city exceeded, rod buckling initiated, see Table 2) documentatiou of calibra-
tion and saturation procedures and field checks of calibrations, maximum test

inclination, plots of the measured and interpreted values. An example of a
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TABLE 2

CPT Refusal

Type

Cause

Indications

Remedial Actions

Reaction
forece
exceeded

- Qumulative rod

friction and/or
penetration of
very hard layer.
Most common lim—
itation encoun-
tered in CPT.

Deadweight liftoff,
earth anchor yield.

Use heavier equip-
ment (maximum
available ~20T
trucks).

Use larger and/or
deeper earth anchors.

Use more efficient
friction reducers

(enlarged instru-

ments).

Drill through hard
layer, if known to
be thin, and resound.

Push rod
buckling

Inadequate
lateral support
(Qe<10 TSF)

to push rods,
column buckling.
Occasional occur-
rence in recent,

swamp or backwater

organlc deposits,

or silty hydraulic-

£ill.

Bowing of push rods,
excessive push rod
springback after
hard push. Snapping
sound and loss of
elecrrical signal.

Set casing through
soft layer with
CPT egquipment, if
layer extent is
limited (maximunm
about 25 ft.).

Rapid
change in
inclination
{(>1°/1inch)

Deviation due to
bedding, gravels,
cobbles, rubble
or sloping bed-
rock. Also
caused by not
leveling CPT
equipment befaére
test.

Inclinometer read-
ings. Soapping
sound and loss of
electrical signal.

Use inclinometers.

Terminate test and
resound.




summary report table is given in Figure 5. Ideally, the report would include
a brief review of the data by the consultant with particular emphasis on any

apparent peculiarities or abnormal conditions.

In summary, it can be noted that the ultimate quality of the CPT service

received can better be ensured by knowing and working with the comnsultant/

-contractor than by contractual specification alone.



TEST REFUSAL* MAXTIMUM INSTRUMENTY ™
NUMBER DATE DEPTH CRITERIA INCLINATION HO. TYPE
1 10 Aug. B84 84.5 C g° 15 ECF P-72
2 10 Aug. 84 77.0 c g® 15 ECF P=-72
3 10 Aug. 84 86.0 c 5° 15 ECF P-72
4 11 Aug. 84 B2.5 c 6° 15 ECF P-73
5 10 Aug. 84 51.5 o 19° 15 ECF P-72
6 10 Aug. 84 92.0 c g° 515 ECE P-72
7. 10 Aug. 84 102.0 T 23° 515 ECF P-72
g 11 Aug. 84 101.5 T 11° 515 ECF P-73
9 11 Aug. 84 100.0 T 7° 515 ECF P-73
.10 11 Aug. 84 102.5 T 13° 515 ECF P-73
*C = Reach 20 T Capacity
T = Target Depth Achievers
B = Rod Buckling
**15-15T Load Cell, 15 sg. cm. end area
515-5T Load Cell, 15 sg. cm. end area
510«5T Load Cell, 10 sg. cm. end area

Electric

Cone

Friction
Piezometer, Tip

Hnuu

Piezometer, Side
Resistivity
Temperature
Seismic

myamyg YmOm
wn

nona

TYPICAL SUMMARY REPORT TABULATICN

FIGURES

ZERQ LOAD
ERROREEEL  C\Prsfwdon
6.;76.07 +2.0%
2.0/0.04 +0.5%
‘0.5/0.02 +0.1%
4.0/0.04 +3%
1.0/0.02 -0.03%
2.0/0.04 $0%
1.0/0.02 +0.3%
2.0/0.02 -0.6%
1.0/0.01 +0.3%
3.0/0.03 ~0.4%
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4.0 INTERPRETATION OF CPT DATA

Interpretation of CPT data and application of the results to solil mechanics or
foundation design problems is the topic of intense research worldwide. There
1s no single source of information that provides step by step instructions for
CPT data interpretation applicable to all cases. Further, as the CPT pro-
vides only a few channels of information while many variables can influence
soil behavior, there will never be a single interpretive procedure that meets
all project requirements. However, through proper use of the CPT data much
valuable insight into site characteristics can be gained.

4.1 Scratigraphy

The first step im CPT interpretation is to get to know the sité. Review the
geology and then quickly review the CPT data to develop an overview of con-
ditions. Re-examine what informatiom is likely to be critical to the project.
Then begin detailed assessment of the individual CPT sounding logs.

The coantinuous CPT data logs are the primary and most valuable source of
information obtained from the test. Data conversions such as interpreted soil
properties are always supplemental. Review and mark each channel of each log
separately, looking for changes in magnitude and characteristic of the log,
such as smoothness or frequency of response. Prepare a stratigraphic sequence
based upon compilation of all the changes in magnitude and characteristic evi-
denced in each log. An example of such a stratigraphic delineation is given
in Figure.é. Check for material similarity between different strata by exa-
mining where the strata fall on a cross plot of end bearing and friction

ratio. Then check for continuity of end bearing magnitude between similar
strata found at different depths.

Horizontal continuity of strata is usually of importance to the site charac-
terization process even 1f only to allow extrapolation of laboratory data

across the site. A detailed horizontal profile can be developed from the
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individual logs laid side by side or from a computer-drawn profile series.
Establish layer continuity based upon the similarity of individual strata
identified within each CPT coupled with an understanding of the likely geolo-
gic processes that have affected those strata. Compare strata with those
revealed by borings. ©Note that borings typically provide a very simplified
picture of actual conditions and disagreements between borings and CPTs

iavariably are the result of a poor boring log.

4.2 Soil Properties

After an appropriate layering model is defined, utilize the Soil Behavior Type
classification and properties identification charts shown in Figures 7 through
9, or other similar information, to describe each strata. Preliminary engi-
neering analyses should be performed utilizing those initial properties
assessments. The analyses will identify problems or critical areas requiring
further attention. Select a laboratory testing program to provide site speaci-

fic correlation for the critical areas and areas of interest as needed.

Earth Technology's extensive CPT data base is stored on computer so that the
results of laboratory tests can be compiled directly onto the CPT~Soil
Behavior Type classification chart. That compilation allows the laboratory
results to be applied to any other area of the site having CPT values which

fall in that same end bearing and friction ratio zone of the classification
chart of Figure 7.

The information contained in the charts of Figures 7 through 9 is most
appropriate for geologically.young saturated soils. Uncertainties associated
with use of the 30il Behavior Type chart are the similar behaviors that can be
evidenced by slightly different mixtures of different grain sizes and the
effects of underconsolidation or heavy cementation upon the penetrometer
readings. Testing in unsaturated or otherwise unusual soil conditions usually

requires site- or region—specific correlaticns until a level of familiarity

with those materials is developed.
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The set of classification charts in Figure 7 through 9 have been developed
based upon extensive correlation with overburden normalized cone end bearing
(9) and friction ratios. Usually it is not necessary to actually carry out
such normalization except when precision is important or when data was

obtained at shallow (less than 5 feet) or great (greater than 50 feet) depths.

Once soil type and general soil consistency are known, almost any other soil
property can at least be estimated. Thus in any project the adequacy of the
CPT regional cotrrelation with soil type should be reviewed before accempting

any other interpretation. The review of correlation adequacy should focus on

prediction of soil behavior and not prediction of arbitrary soil names.

4.3 CPT~SPT

The CPT~Standard Penetration Test (SPT) correlation chart showna in Figure 8§ is
considered representative of the correlation between CPT and a 55 percent
efficient trip hammer SPT used with a liner-sample without liners. Because of
the siﬁilarity in penetration mechanism between the CPT and SPT, the CPT-SPT
correlation need not be modifjied for regional conditions. However, the corre-

lation can be modified to provide equivalent SPT wvalues appropriate for some
other SPT energy efficiency.

Depth normalization can be performed using any of the numerous overburden

ad justment relations (Cp) developed over the years. The range of published
relations and the lack of any data regarding overburden correction in other
than clean sand effectively invalidates claims of greater appropriateness of

any one method over another (21).

4.4 Cyclic Strength

The CPT-cyclic strength correlation shown in Figure 8 was developed by Earth
Technology following the simplified SPT method (24). The predicted strengths
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utilizing this CPT approach have been directly verified by field observation
of liquefaction at sites at which CPT measurements were taken (23). This CPT
approach provides continuous prediction of fines—content—adjusted equivalent

SPT values which can directly be utilized in available SPT-cyeclic stress ratio
correlations (24).

4.5 Modulus

CPT-Shear Modulus correlacions shown in Figure 8 were again based upon
SPT-Shear Modulus correlations available in the literature and upon actual CPT
versus fleld and laboyatory measured shear moduli (28). However, this data
base is not extensive and predicted values should be used with some caution.
Numerous other correlatioms can be found in the referenced literature; however,

most such correlations are appropriate only for a single soil type.

4.6 Friction Angle and Relative Density

CPT-equivalent drained friction angle and Relative Density correlations shown
in Figure 9 have been bésed upon data available in the referenced literature
and adjusted through limited laboratory correlation (13).. Although caution
should be used in applying such correlations, the general magnitude of the
parameters has been found to agree well with the predicted values. Improve—
ments in such correlations have been slow becauss of the difficulty in
obtaining undisturbed samples of natural and lightly cemented sands and the

inevitable inaccuracy associated with laboratory calibration tank-type CPT

correlations.

4.7 Undrained Strength

Undisturbed undrained strengths (Syu) of clay soils can be estimated using any

of the bearing capacity-type relations found in the referenced literature.

Such equations generally are of the form:



13
Sup = (e %¢)/Ne

where q. 1s the cone end bearing, 0, is the total overburden stress and Ne is
a bearing capacity factor. Cautions associated with using this formula are

primarily related to degree of drainage existing during the test.

The appropriate bearing capacity factor, Ne, for use in strength calculations
had not been assessed'for partially drained or partially saturated clays.
However, in fully saturated clays it is generally found that N. ranges between
about 9 and 16 with the lower values corresponding to the moderately sensitcive
clays and the higher values corresponding to the moderately overconsolidated
clays. Extremes in either direction have resulted in teported N, values as
low as 6 and as high as 25. Earth Technology has recently developed a data

base relating N. to both material type and consistency, or to zones of the
CPT-Soil Behavior Type classification chart.

Direct use of the CPT sleeve friction values (fg) can be made as an estimate

of the large straia or residual strength (S,;) of clays:
Sur = Afg

where A is a correlation factor typically assumed equal to 1.0. No data is
available relating the proper value of A to soil type and consistency.

The ratio of the undisturbed strength calculated using the end bearing value

(Syy) to the large strain strength (Sur) calculated from the sleeve friction

can be used to define the sensitivity (S5¢) of the soil:

Sp = Suu/Sur

This definition has been found to provide values which relate well to sen-

gitivities obtained from the field vane test.
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4.8 Foundation Design

General procedures for shallow and deep foundation design are contained in the
references provided in the following section. Examination of the adequacy of
each procedure is beyond the scope of this manual. Those references in

general will be found to provide adequate description of uses and limitations

of each procedure.
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5.0 REFERENCES

There are thousands of papers documenting the various aspects of Cone

Penetrometer Testing and interpretation. The following abbreviatred list is

intended to provide a first step in obtaining the detailed information

desired.
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Cone Penetrometer Testing and Experience, Geotechmnical Division,
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Penetrometer Test for SPT Liquefaction Assessment”, Geotechnical

Engineering Division, ASCE, National Convention, St. Louis,
Session No. 24, Preprint volume.
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APPENDIX B

IN-SITU SOIL SAMPLING



DRILLING SERVICES, INC.

ENVIRONMENTAL AND GECTECHNICAL DIVISION

INSITU TESTING SERVICES
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The cone penetration test is widely
accepted as a iow cost, non-destructive
method of insitu testing for
environmenial site assessment and

geotechnical site investigation. As a = o 2 H
logging toal, this technique is unequalled = 'IQ II\'T 0 i:-":!

with respect to the delineation of
stratigraphy and the nearly continuous,
rapid measurement of tip and friction
resistance, as well as pore pressure.

Qur Cone Rigs are mounted on all-
wheel-drive trucks which are capable of
travel at highway speeds. Tha hydraulic
push systern has 20-Ton capacity and
data is recorded by an on-bcard
computer.

PRURAMINIY § 6B g ey

Fontang Cabioeres BOG-I50-8811
Sacrprrmmug Conlortd 9-6d 85|

IN-SITU TESTING SERVICES
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Data is acquired at a rate of 1 meter/ s
minute with measurement increments of F
§ centimeters. Measurements include tip

and friction resistance, pore pressure

inclination and temperature which are .
printed immediately for inspection by the
engineer/geologist. A report-ready plot of 7
this data is also available. 5
Available groundwater sampling ;
devices include the HydroPunch® and

BAT® samplers. These tools are pushed
10 a target depth and a sample is
retrieved from discrete intervals. Target
depths defined by analysis of the real
time CPT printout and plots greatly
increase sampling efficiency. Other
sampling techniques are available.

We have the capabifities of retreving
groundwater and soil samples for testing
and visual verification of subsurface
conditions.

Soil samples suitable for chemical
analysis are retrieved with & retractable
cone tipped sampler.

Several alternatives are available for
hole abandonment at environmentally
sensitive sites.

With our highly trained crews and
state-of-the-art equipment we can offer
you these setvices at very competitive
rates.

rI"T{I'r-L""‘T?'—ﬂ‘l

A Gas

TONTO

DRILLING SERVICES, INC.

2200 South 4000 West, £.0. Box 25128, Sall Lake City, Utah 84125-0128 « Tel: 1 {800) 453-8290
#482 Cherry Avenue, Fontana, Calitornia 92335 « Tel: 1 (800) 350-6611
2120 Blumenteld Drive, Sacrament, Calitornia 85815 - Tel: (916) 646-6611

“‘Geared-up for the 90’s”’




APPENDIX C

GROUNDWATER SAMPLING
HYDROPUNCH AND BAT SYSTEM
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¥
Groundwater Sampling without Wells

The HydroPunch™ drastically reduces time and money

spent on groundwater monitoring site assessments,
by collecting samples without wells, Data can be
used to determine vertical and horizontal extent
of contamination, and to accurately quantify
pollutant concentration.

Samples in as little as one hour

The HydroPunch (U.S. Patent No. 4,669,554} is easily
used with cone penetrometer or conventional drilling
equipment. It collects up to 500 ml of groundwater at
the desired depth in unconsolidated soil, and under
many conditions can be used to sample multiple water-
bearing zones in one operation. The HydroPunch can be
visualized as working like a “driven” bailer,

Save 70% or more on site assessment costs

Extremely cost-effective, the HydroPunch has proven
in field use to cost as little as 1/10 the price of drilling,
casing, and developing a conventional well. The
HydroPunch can also help determine optimum location
for dedicated wells when they are required. More effec-
tive placement can minimize the number of permanent
wells needed, providing long-term savings.

High-quality samples for accurate assessments

Samples are unaltered and uncontaminated by drilling
fluids or cuttings. All-stainless and Teflon® construction
makes the unit chemically inert, preventing contamina-
tion. In use, the HydroPunch is driven to the desired .
depth and then partially withdrawn, opening the inlet P rovides s trength,
and isolating the collection zone from layers above and s dumbility, and
below: Replaceable inlet screen cartridges keep soil accurate samples
materials from entering the sample chamber. .

HydroPunch samples are consistent with requirements for all priority pollutants, unconta‘mlnat'gd by
unlike indirect site assessment techniques (i.e., soil gas sampling or geophysical the testing procedure.
monitoring). Samples are not affected by changes in soil type or other complicating
factors. Easy field cleaning expedites repetitive sampling.

t All-stainless and
Teflon® construction

Environmentally safe

The HydroPunch can be operated with minimal disturbance to environmentally
sensitive areas. There’s no need to dispose of well development water, or of con-
taminated drill cuttings when used with a cone rig. The technique is unobtrusive

and won't interfere with normal site operations.
@D Enwrormerﬂcl

6095 Jackson Rd., P.O. Box 3726, Ann Arbor, MI 48106 BOD/624-2026 In Michigan, 313/995-2547 In Canada, 519/485-0290




Specifications:

The HydroPunch™ is equipped with an “AW” box thread. Any sub-adapter or drive
rod used with HydroPunch must have a minimum of 9/16 " inside diameter by 4 * deep
above top of HydroPunch to allow clearance for top check. A number of adapters are
available, allowing use of the HydroPunch with different types of drive rods.

The basic kit (shown above) includes one HydroPunch with barbed point in a sturdy,
protective carrying case. The kit comes complete with water sample discharge device
(w/Teflon® tubing and stopcock), cleaning brush set, extra O-ring and screen sets,
extra stainless steel check balls, and 2ll other accessories needed for use.

Maximum diameter: 1.75”

Weight (HydroPunch only):

Length: Closed—64.50"
44 Ibs.

Open—76.50"

24 lbs. Shipping weight:

Sample volume: 500 ml (nominal)

Guidelines for use:

General applications

The HydroPunch is a groundwater sampling tool designed to be pushed or
driven to the desired depth for sample collection. It is manufactured for durable
performance, with rugged construction of stainless steel and Teflon®. Following a
few basic guidelines will maximize the usable life of your HydroPunch.

In general, the HydroPunch can be pushed or driven into position in the same
types of formations suitable for a standard 2” split barrel {(spoon) soil sampler.
Suitable geologic materials include unconsolidated clays, silts, sands, and fine
gravels. Driving a split barrel sampler immediately above the desired HydroPunch
sampling zone is helpful. This provides an estimate of soil permeability, and
predicts the formation’s resistance to driving the HydroPunch.

Hydrologic considerations

The HydroPunch fills using the aquifer’s hydrostatic pressure, similar to the
way a bailer fills; thus the formation thickness and yield determine the fill rate.
The sample inlet area of the HydroPunch must be in hydraulic contact with a
water-bearing zone to collect a sample. Because the sample chamber is above the
inlet, the HydroPunch point must be driven to a minimum of 5 ft. below the
static water level so that hydrostatic pressure is high enough to assure normal fill
times and adequate sample volumes.

Complete HydroPunch
kit in heavy-duty
carrying case

= b

Typical application using
HydroPunch with cone
penetrometer equipment.
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I Floating Layer and Ground Water Sampler

HydroPunch II enables drill rig operators to locate,
measure, and sample ground water and floating layers
of gasoline and other hydrocarbons. . .

rapidly and economically, without drilling wells.

Quality samples in an hour or less—at much lower cost
HydroPunch 11 is a breakthrough in site assessment and hydrocarbon detection
technology. Sampling is so rapid, you can have reliable results in hours, not days or
weeks. Unlike indirect survey methods, it delivers actual samples of ground water
and floating hydrocarbons—not indirect readings requiring interpretation.
Ground water collected with the HydroPunch II is consistent with
monitoring requirements for all priority pollutants, Floating layer
samples accurately identify and estimate the thickness of lighter-
than-water hydrocarbons (i.e. gasoline, fuel oil, solvents).
Better yet, HydroPunch Il collects these samples at as
little as 1/10 the cost of drilling, casing, and developing
conventional monitoring wells. Replaceable screens
make field cleaning for multiple grabs fast and easy.
There’s minimal environmental disturbance—with
no permanent installation or well development water.

How the HydroPunch II works

The sampling tool is driven to the desired depth
in unconsolidated formations. Preliminary grabs or
other information help determine the approximate
sampling depth. An auger or split barrel sampler is
often used to provide a “pilot hole” to the area just

-
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HYDROCARBON
SAMFLING

GROUND WATER
SAMPLING

above the sampling zone.
Specifications

For floating layer applications

After inserting the polypropylene screen and
attaching the point, the HydroPunch II is fixed
to the casing, lowered through the pilot hole,
and driven to the proper depth. The tool is then
withdrawn approximately 48, leaving the point
in the ground and exposing the screen so that
ground water and floating product can enter.

A 17 OD. Teflon® bailer is lowered through
the hollow interiors of the drive casing and body
of the HydroPunch II to collect the sample.

Dimensions:
Length: 55.5" overall (ciosed)
Q.D.: 27 (nominal)
Weight: 24 Ibs. (approximate—~varies
with configuration)
Sample volume: 1 liter {ground water)
unlimited {floating layer)

Materials:
Body and fittings: 304 stainless stee]
Drive shoes: hardened carbon steel (std.}
stainless steel {(optional)

Adapters: AW drill rod (ground water)

— carbon steel

EW casing (floating layer)

. : — carbon steel

For ground water applications Check balis: Teflon® or stainfess steel

Insert the ball check valves and stainless steel

Screens: 5.25” long 125-micron 120 mesh
stainless steel {(ground water)
48" long x 1.375" O.0.
polypropylene {floating layer)

Replaceable points: lead-free carbon steel

Basic kit:

Bady., drive shoes, AW and EW adapters.
check ball assemblies, cleaning brush set,
10 replaceable points, 5 stainless steel
screens, 5 polypropylene screens, in a
protective carrying ase

Replaceable supplies:

Points {10/cs)

Stainless steel screens (10/cs)
Polypropylene screens (10/cs.)

screen, then attach the point. The tool is driven to the proper zone {at least 5 foot
submergence for ground water sampling), then withdrawn approximately 18~ to
expose the inlet screen. The interior fills with water. When the HydroPunch Il is
recovered, the check balls keep the sample from draining. The point remains in the
ground.

Discharge to sample containers is easy with the supplied stopcock. Throughout
the process, the sample contacts only stainless steel and Teflon.

VGeD
GroundWater
Specialists

In California 415/930-7610

Teflon is a registered trademark of duPont Corp

PO, Box 3726, Ann Arbor, MI 48106
800/624-2026 In Michigan 313/995-2547



