Franldin J. Goldman

Environmental and Hydrogeological Consulting
PO Box725, Sebastopol, CA 95473

Phone: (707) 235-9979
figoldman@sbcglobal.net
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October 25, 2003 Ooo
74 > G
Barney M. Chan ""fo Yo . (’0,} Telephone: (510) 567-6765
Hazardous Materials Specialist ’3'5'9 ’3? FAX: (510) 337-9335

Alameda County Environmental Heﬂ“h

1131 Harbor Bay Parkway, Suite 250 5‘;;./
Alameda, CA 94502-9335 %
Subject: Groundwater Monitoring of Hydrocarbons related to the Former

Underground Storage Tanks at the FORMER BiLL CHUN SERVICE STATION
@ 2301 SANTA CLARA AVENUE, ALAMEDA, CA 94501

Dear Barney:

This report summarizes the groundwater level measurements and laboratory results
of analyses performed for gasoline constituents in groundwater obtained from
twelve (12) groundwater monitoring and three (3) groundwater extraction wells.

Concentrations of TPHg and benzene identified in groundwater have decreased
significantly in all of the groundwater monitoring wells since September 2000. Some
minor increases in concentrations in the extraction wells may be due to activities
associated with the recent pumping test. No free product was identified.

If you have any questions, please call me.
Sincerely,

Dabl L L) |

Franklin J. Goldan
Registered Geologist No. 5557
Certified Hydrogeologist No. 466
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GROUNDWATER FLOW DIRECTION

Groundwater was encountered at depths of approximately 9 feet bgs in the vicinity
of the former tank pit during a low water table elevation period. The predominant
groundwater gradient direction is to the east at 0.003 feet/foot (See Figures 1A and
1B for Gradient Maps) and (Table 1 for Depth to Water Table Measurements).
Different gradient maps were produced for the monitoring and extraction wells
because the benchmark elevations for the certified land surveys performed in 1995
and 2002 different. it is likely that the benchmark elevation located at the northwest
corner of Oak and Santa Clara was read incorrectly by one of the two surveyors.
Water levels were measured with an electronic water level sounder prior to
sampling. A Slope Indicator water level meter was used to measure the depth to
groundwater prior to purging and sampling. The measurements were read to the
nearest 100th of an inch. The groundwater gradient was determined by comparing
water levels with elevations provided by a certified land survey.

WELL PURGING AND DEVELOPMENT

Depth to groundwater was measured prior to purging to use as a reference
elevation. Purging of the wells was performed by the use of 1 3/4 inch diameter steel
disposable check valve bailors. Each well was sampled after well development
which entailed the removal of approximately three (3) or more borehole volumes
from each well, allowing the water level to recover to at least 80% of the original,
static water level. Temperature, electrical conductivity, and pH was monitored during
the bailing process, so that the three parameters demonstrated an error difference
of within 10% from one another, over three consecutive readings wells (See
Appendix A for Sampling Event Sheets). The recorded data was used to verify that
a sufficient volume of groundwater had been removed from the-each well casing so
that anomalies caused by remnant well casing storage would not preclude us from
obtaining a groundwater sample which would be more representative of the aquifer
contaminant distribution as a whole.

GROUNDWATER SAMPLING FROM WELLS

Water samples were collected by lowering a plastic disposable bailer down the
center of the well casing. Water samples were contained in 40-milliliter VOA vials for
TPH-g, MTBE, and BTEX analyses. EPA Method 8260b for 5 oxygenates and two lead
scavengers was used to confirm the presence of MTBE on other gasoline
constituents. The samples were labeled and stored on ice until delivered, under
chain-of-custody procedures, to American Analytics, Inc. of Chatsworth, California,
a State-certified analytical laboratory.

LABORATORY RESULTS OF HYDROCARBONS IN GROUNDWATER

TPHg and BTEX concentrations indicate decreases in all groundwater monitoring
wells(See Appendix B for Laboratory Data Sheets) and (Table 2 for Lab Results). The
plumes of benzene and TPHg in groundwater still appear to be centered in the
general vicinity of the former USTs on site (See Figures 2 and 3 for TPHg and
benzene concentration maps). Concentrations of TPHg and benzene identified in SV-
1 are likely anomalous as there was not enough water in the well to properly purge
prior to sampling.
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FIELD CLEANUP

Well purge water was placed in properly labeled 55 galion drums left on-site pending
laboratory analysis to determine a legal point of disposal.

CONCLUSIONS

Dissolved benzene may still be migrating to the east in the direction of the
predominant groundwater gradient direction. Considering, the significant decreases
in concentrations over the past three years, however, the plume may be degrading
at a rate greater than its migration to the east.

RECOMMENDATIONS FARE S

Perform an additional round of groundwater sampling and exclude Well SV-1 for
sampling. Resolve the discrepancy in the benchmark elevations between the two
certified land surveys. Install one additional groundwater extraction well at the south
east corner of the site and extend the initial exploratory soil boring for the well to
approximately 40 feet bgs to define the vertical extent of the aquifer. Since the
estimates of the extraction well capture zones are dependant upon the results of the
recent aquifer test, the vertical extent of the aquifer tested must be verified to
validate the effectiveness of the proposed groundwater extraction system.

LIMITATIONS

This report has been prepared in accordance with generally accepted environmental,
geological and engineering practices. No warranty, either expressed or implied, is
made as to the professional advice presented herein. The analyses, conclusions
and recommendations contained in this report are based upon site conditions as
they existed at the time of the investigation and they are subject to change.

The conclusions presented in this report are professional opinions based solely
upon visual observations of the site and vicinity, and interpretation of available
information as described in this report. Franklin J. Goldman, recognizes that the
limited scope of services performed in execution of this investigation may not be
appropriate to satisfy the needs, or requirements of other state agencies, or of other
users. Any use or reuse of this document or its findings, conclusions or
recommendations presented herein, is done so at the sole risk of the said user.
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TABLE 1
Depth to Groundwater Measurements
September 20, 2003

Depth to TOC Elevation Water Table Elevation
No Groundwater from (feat) {feet)
TOC {feet bgs)

MW-1 9.38 28.49 19.11
MwW-2 9.33 28.47 19.14
MwW-3 9.56 28.78 19.22

MW-4 9.24 28.53 19.29 |
|| MwW-5 9.13 28.33 19.20
MW-6 9.22 28.36 19.14
MW-7 9.38 28.44 19.06
MW-8 8.76 28.17 19.41
MW.-9 8.25 27.45 19.20
MW-10 8.04 27.32 19.28
MW-11 9.61 28.56 18.95
SV-1 9.27 28.42 19.15
EW-12 9.12 24.84 15.72
EW-13 9.59 25.22 15.63
EW-14 10.09 25.80 15.71




TABLE 2
Representative Analytical for Gasoline in Groundwater (ppb)
. Chun
Well No TPHg Benze;l-e
T e —i]
MW-1 {09-20-03) 19,000 4,900
(07-04-02) 43,000 7,200
(09-17-00) 65,000 15,000
MW-2 (09-21-03) 27,000 2,400
(07-04-02) 41,000 5,600
(09-17-00) 140,000 21,000
| mw-3 (09-21-03) 2,700 320
] {07-04-02) 10,000 2,300
(09-17-00) 9,300 3,000
MW-4 (09-20-03) ND ND
{07-04-02) ND ND
(09-17-00) ND ND
MW-5 (09-21-03) 8,700 ND
(07-04-02) 16,000 89
(09-17-00) 44,000 490
MW-6 (09-20-03) 500 15
{07-04-02) 3,900 29
{09-17-00} 10,000 110
MW-7 (09-21-03) 110,000 4,200
(07-04-02) 140,000 15,000
(09-17-00) 220,000 32,000
MW-8 (09-20-03) ND ND
(07-03-02) ND 1.1
{09-17-00) ND 1.4
MW-9 (09-20-03) ND ND
(07-03-02) ND ND
(09-17-00) ND ND




TP pob  Bowzene
MW-10 (09-20-03) Jn ND
(07-03-02) ND ND
(09-17-00) ND ND

MWwW-11 (09-22-03) 46,000 1,700
(10-24-02) 59,000 5,140

V-1 (09-21-03) 89,000 2,300
(07-04-02) 210,000 7,900

(09-17-00) 560,000 10,000
EW-12 (09-21-03) 19,000 590
{10-31-02) 5,840 75.7

EW-13 (09-21-03) 71,000 10,000
{10-31-02) 109,200 9,120

5&’44 (09-22-03) 68,000 4,100
{10-31-02) 101,880 7,360




Appendix A
Sampling Event Sheets
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Appendix B
Laboratory Data Sheets
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LABORATORY ANALYSIS RESULTS

ANALYTICS
[

Page tof 4
Client: Chun AA Project No.: A57201
Project No.: N/A Date Received: 09/24/03
Project Name: Chun Date Reported: 10/13/03
Sample Matrix: Water Units: ug/L
Method: EPA 8020 (BTEX} :
Date Sampled: 09/20/03 09/20/03 09/20/03 09/20/03
Date Analyzed: 09/30/03 09/30/03 09/30/03 09/30/03
AA ID No.: 160934 160935 160936 160937
Client ID No.: MW-10 MW-8 MW-§ MW-6
Dilution Factor: 1.0 1.0 1.0 1.0 MRL
Compounds:
Benzene <0.5 <05 <05 15 0.5
Ethylbenzene <0.5 <0.5 <0.5 19 0.5
Toluene 0.63 <0.5 <0.5 0.99 0.5
Xylenes <1 <1 <1 4.0
Viorel Vasile
Project Manager

American Analytics » 9745 Eton Avenue, Chatsworh, California 91311
Tel: (818} 998 - 5547 » Fax: (818) 998 - 7258
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LABORATORY ANALYSIS RESULTS

e Page 2of 4
Client: Chun AA Project No.: A57201

Project No.: N/A Date Received: 09/24/03

Project Name: Chun Date Reported: 10/13/03

Sample Matrix: Water Units: ug/L

Method: EPA 8020 (BTEX)

Date Sampled: 09/20/03 09/21/03 09/21/03 09/21/03

Date Analyzed: 08/30/03 10/03/03 10/03/03 10/03/03

AA ID No.: 160938 160939 160940 160941

Client iD No.: Mw-4 MW.5 Mw-3 MW-2

Dilution Factor: 1.0 10.0 5.0 50.0 MRL
Compounds:

Benzene <0.5 <5 320 3600 05
Ethylbenzene <0.5 <5 26 30 0.5
Toluene <0.5 54 3.0 2400 0.5
Xylenes <1 990 7.8 3500 1
Viorel Vasile

Project Manager

Arnerican Anglytics » 9745 Eton Avenue, Chatsworth, California 91311
* Fax: (818) 998 - 7258

Tel: (818} 998 - 5547 =
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LABORATORY ANALYSIS RESULTS

Page 3of 4
Client: Chun AA Project No.: A57201
Project No.: N/A Date Received: 09/24/03
Project Name: Chun Date Reported: 10/13/03
Sample Matrix: Water Units: ug/L
Method: EPA 8020 (BTEX)
Date Sampled: 09/21/03 09/21/03 09/21/03 09721103
Date Analyzed: 10/03/03 10/03/03 10/03/03 10/03/03
AA ID No.: 160942 160943 160944 160945
Client ID No.: EATE | EW-12 MW-1 MW-7
Dilution Factor: 100.0 100.0 50.0 50.0 MRL
Compounds:
Benzene 2300 590 4900 4200 0.5
Ethylbenzene 1300 490 680 1400 0.5
Toluene 7200 790 3000 13000 0.5
Xylenes 9600 1600 3100 8400 1
Viorel Vasile

Project Manager

American Analytics = 9745 Eton Avenue, Chatsworth, California 91311

Tel: (B18) 998 - 5547 +

+ Fox: (818) 998 - 7258
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LABORATORY ANALYSIS RESULTS

o Page 4 of 4
Client: Chun AA Project No.: A57201

Project No.: N/A Date Received: 09/24/03

Project Name: Chun Date Reported: 10/13/03

Sample Matrix: Water - Linits: ug/lL

Method: EPA 8020 (BTEX)

Date Sampled: 09/21)03 09/22/03 0922103

Date Analyzed: 10/03/03 10/03/03 10/03/03

AAID No.: 160946 160947 160948

Client iD No.: EW-13 EW-14 MW-11

Dilution Factor; 50.0 50.0 50.0 MRL
Compounds:

Benzene 10000 4100 1700 0.5
Ethylbenzens 1800 1100 890 05
Toluene 21000 7100 2200 0.5
Xylenes 9700 4200 4900 1
MRL: Method Reporting Limit J: Estimated Value

Viorel Vasile
Project Manager

American Analytics « 9745 Eton Avenue, Chatsworth, California 21311
Tel: (818} 998 - 5547 =

+ Fax: (818) 998 - 7258
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LABORATORY ANALYSIS RESULTS

ANALYTICS

Page 1 of 1

Client: Chun AA Project No.: A57201

Project No.: N/A Date Received: 09/24/03

Project Name: Chun Date Reported: 10/13/03

Sampie Matrix: Water Units: mgfL

Method: EPA 8015M (GRO) -

Date Date

AALD.No. Client LD. No. Sampled Analyzed DF Results MRL
160934 MW-10 09/20/03  09/30/03 1.0 <0.1 0.1
160935 MW-9 09720/03  09/30/03 1.0 <0.1 0.1
160936 MW-8 09/20/03  05/30/03 1.0 <0.1 0.1
160937 MW-6 09/20/03 09/30/03 1.0 0.50 0.1
160938 MW-4 09/20/03  09/30/03 1.0 <0.1 0.1
160939 MW-5 09/21/03  10/03/03 10.0 8.7 0.1
160940 MW-3 00/21/03  10/03/03 5.0 27 0.1
160941 MW-2 09/21/03  10/03/03 50.0 27 0.1
160942 SV-1 09/21/03  10/03/03 100.0 89 0.1
160943 EW-12 09/21/03  10/03/03 100.0 19 0.1
160944 MW-1 09/21/03  10/03/03 50.0 19 0.1
160945 MW7 09/21/03  10/03/03 50.0 110 0.1
160946 EW-13 : 09/21/03  10/03/03 50.0 71 0.1
160947 EW-14 09/22/03  10/03/03 50.0 €3 0.1
160948 MW-11 09/22/03  10/03/03 50.0 46 0.1

MRL: Method Reporting Limit J: Estimated Value DF: Dilution Factor

Viorel Vasile

Project Manager

American Analytics » 9765 Eton Avenue, Chatsworth, California 91311
Tel: (818} 998 - 5547 » » Fax; (818) 998 - 7258
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e Page 10of 4
Client: Chun _ AA Project No.: A57201

Project No.: N/A Date Received: 09/24/03

Project Name: Chun Date Reported: 10/13/03

Sample Matrix: Water Units: ug/L

Method: EPA 82680B

Date Sampled: 09/20/03 09/20/03 09/20/03 09/20/03

Date Analyzed: 09/29/03 09/29/03 09/29/03 09/29/03

AA ID No.: 160934 160935 160936 160937

Client ID No.: MW-10 MW-9 Mw-8 MW-6

Dilution Factor: 1.0 1.0 1.0 1.0 MRL
Compounds:

Di-isopropyl Ether <2 <2 <2 <2

1,2-Dibromoethane (EDB) <0.5 <0.5 <0.5 <0.5 05
1,2-Dichloroethane (EDC) <05 <05 <0.5 <0.5 0.5
Ethyl tert-Butyl Ether <2 <2 <2 <2

Methyt tert-Butyt Ether <2 <2 <2 <2

Tert-Amyl Methyl Ether <2 <2 <2 <2

Tert-Butano! <10 <10 <10 <10 1
Viorel Vasile

Project Manager

American Analytics + 9765 Eton Avenue, Chatsworth, California 91311
Tel: [818) 998 - 5547 = s Fax: (818) 998 - 7258
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— Page 2of 4
Client: Chun AA Project No.: A57201

Project No.: N/A Date Received: 09/24/03

Project Narme: Chun Date Reported: 10/13/03

Sample Matrix: Water Units: ug/i

Method; EPA 82608

Date Sampled: 09/20/03 09/21/03 09/21/03 09/21/03

Date Analyzed: 09/29/03 09/29/03 09/29/03 09/29/03

AA ID No.: 160938 160939 160940 160941

Client ID No.: MW-4 MW-5 MW-3 MW-2

Dilution Factor: 1.0 1.0 5.0 100.0 MRL
Compounds;

Di-isopropyl Ether <2 <2 <10 <200

1,2-Dibromoethane (EPB) = <05 <0.5 <25 <50 0.5
1,2-Dichioroethane (EDC) <0.5 <0.5 L 43, <50 0.5
Ethyl tert-Butyl Ether <2 <2 <10 <200 2
Methyl tert-Butyl Ether <2 <2 <10 <200 2
Tert-Amyl Methyl Ether <2 <2 <10 <200 2
Tert-Butanol <10 <10 <50 <1000 10

Viorel Vasile
Project Manager

American Analytics = 9765 Eton Avenue, Chatsworth, California 91311
Tel: (B18) 998 - 5547 » * Fax: (818) 998 - 7258
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Page 3of 4
Client: Chun AA Project No.: A57201
Project No.: NiA Date Received: 09/24/03
Project Name: Chun Date Reported: 10/13/03
Sample Matrix: Water Units: ug/L
Method: EPA 8260 '
Date Sampled: 09/21/03 09/21/03 09/21/03 09/21/03
Date Analyzed: 09/30/03 09/30/03 09/30/03 09/30/03
AA ID No.: 160942 160943 160944 160945
Client ID No.: sV4 EW-12 MW-1 MW-7
Dilution Factor: 100.0 10.0 100.0 100.0 MRL
Compounds:
Di-isopropyl Ether <200 <20 <200 <200
1,2-Dibromoethane (EDB) <50 <5 <50 <50 0.5
1,2-Dichloroethane (EDC) <50 <5 <50 <50 0.5
Ethyl tert-Butyl Ether <200 <20 <200 <200 2
Methyl tert-Butyl Ether <200 <20 <200 <200 2
Tert-Amyl Methyl Ether <200 <20 <200 <200 2
Tert-Butanol <1000 <100 <1000 <1000 10
Viorel Vasile
Project Manager

American Analytics « 9745 Eton Avenue, Chatsworth, California 21311
Tel: (818) 998 - 5547 = * Fox: (818) 998 - 7258
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LABORATORY ANALYSIS RESULTS

Page 4 of 4
Client: Chun AA Project No.: A57201
Project No.: N/A Date Received: 09/24/03
Project Name: Chun Date Reported: 10/13/03
Sampie Matrix: Water Units: ug/L
Method: EPA 8260B
Date Sampled: 09/21/03 09/22/03 09/22/03
Date Analyzed: 10/01/03 10/01/03 10/01/03
AA ID No.: 160946 160947 160948
Client ID No.: EW-13 EW-14 MW-11
Dilution Factor: 100.0 100.0 100.0 MRL
Compounds:
Di-isopropyl Ether <200 <200 <200 2
1,2-Dibromoethane (EDB} <50 <50 <50 0.5
1,2-Dichloroethane (EDC) <50 <50 <50 05
Ethyl tert-Butyl Ether <200 <200 <200 2
Methyl tert-Butyl Ether <200 <200 <200 2
Tert-Amyl Methyl Ether <200 <200 <200 2
Tert-Butanol <1000 <1000 <1000 10
MRL: Method Reporting Limit J: Estimated Value

Viorel Vasile
Project Manager

American Analytics » 9745 Eton Avenue, Chatsworth, California 91311
Tel: (818) 998 - 5547 » » Fax: (818) 998 - 7258




AMERICAN
a

ANALYTICR

Client: Chun
Project Name: Chun
Method: EPA 8260B

Sample ID; Reagent Blank

LABORATORY QA/QC REPORT

Project No.: N/A
AA Project No.: A57201

Date Analyzed; 09/29/03
Date Reported: 10/13/03

Page 1 of 1

Results

Compounds ug/L MRL
Di-isopropyl Ether <2 2
1,2-Dibromoethane (EDB) <0.5 0.5
1,2-Dichloroethane (EDC) <0.5 0.5
Ethyl tert-Buty! Ether <2 2
Methyl tert-Butyl Ether <2 2
Tert-Amyl Methyl Ether <2 2
Tert-Butanot <10 10

MRL: Method Reporting Limit

Viorel Vasile
Project Manager

American Analytics = 9765 Etlon Avenue, Chatsworth, California 91311

Tel: (818) 998 - 5547

* Fax: (818) 998 - 7258




AMERICAN LABORATORY QA/QC REPORT
l! §
¥ Page 1 of 1
Awavmes |
Client: Chun Project No.: N/A
Project Name: Chun AA Project No.: A57201
Sample ID: Reagent Blank Date Reported: 10/13/03
Results
Compounds ugilL MRL
Di-isopropyl Ether <2 2
1,2-Dibromoethane (EDB) <0.5 0.5
1,2-Dichloroethane (EDC) <0.5 0.5
Ethyl tert-Butyl Ether <2 2
Methy! tert-Butyl Ether <2 2
Tert-Amyl Methyl Ether <2 2
Tert-Butanol <10 10

MRL: Method Reporting Limit

Viorel Vasile
Project Manager

American Analytics » 2765 Eton Avenue, Chatsworth, California 91311

Tel: {818) 998 - 5547 «

» Fax: (818) 998 - 7258
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Aunﬁliﬁ
Client: Chun
Project Name: Chun
Method: EPA 82608

Sample ID: Reagent Blank

LABORATORY QA/QC REPORT

Page 1 of 1

Project No.: N/A
AA Project No.: A57201

Date Analyzed; 10/01/03
Date Reported: 10/13/03

Results

Compounds ug/L MRL
Di-isopropyl Ether <2 2
1,2-Dibromoethane (EDB) =<0.5 05
1,2-Dichloroethane (EDC) <0.5 0.5
Ethyl tert-Butyl Ether <2 2
Methyi tert-Butyl Ether <2 2
Tert-Amyl Methyl Ether <2 2
Tert-Butanol <10 10

MRL: Method Reporting Limit

Viorel Vasile
Project Manager

American Ancalytics ¢ 9765 Eton Avenue, Chatsworth, California 21311
Tel: (B18) 998 - 5547 =

* Fax: (818) 998 - 7258




I ;:utmc.m
i LABORATORY QA/QC REPORT
l ;L.unn.vn'ca: Page 1 of 1
l Client: Chun AA ID No: 160934
Project Name: Chun Project No.:  N/A
Method: EPA 8260B AA Project No, A57201
l Sample ID: Matrix Spike Date Analyzed: 09/29/03
Concentration: 20 ug/L Date Reported: 10/13/03
Spike Dup. Spike/Dup.
l Result Recovery Result Recovery RPD Accept. Rec,
Compounds {ugl/L) (%) {ug/L) (%) (%) Range (%)
I 1,2-Dibromesthane (EDB) 204 102 20.8 104 2 50- 150
1,2-Dichlorcethane (EDC) 203 102 21.2 106 4 50- 150
I Methyl teri-Butyl Ether 18.7 99 208 104 5 50 - 150
l Viorel Vasile
Project Manager
American Analytics « 9745 Eton Avenue, Chatsworth, California 71311
l Tel: {818) 998 - 5547 » * Fax: {818) 298 - 7258
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