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December 28, 2015

Mr. Jerry Wickham

Hazardous Materials Specialist

Alameda County Environmental Health Department
Division of Environmental Protection

1131 Harbor Way Parkway, 2™ Floor

Alameda, CA 94502-6577

Subject: December 2015 Monitoring Well Decommissioning Report
Pacific Gas and Electric Company, Oakland General Construction Yard
4930 Coliseum Way, Oakland, California

Dear Mr. Wickham:

Please find attached the letter entitled December 2015 Monitoring Well Decommissioning Report,
Pacific Gas & Electric Company (PG&E), Oakland General Construction Yard, 4930 Coliseum Way,
Oakland, California, prepared by ETIC on behalf of PG&E.

If you have any questions regarding this document, please contact Kathleen Isaacson, P.G., CHG
(PG&E project manager) at (415) 392-3875.

Sincerely,

Anhe Conner
Sr. Project Manager
PG&E Environmental Remediation
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Ms. Kathleen Isaacson

Consultant Project Manager

WAU & Company

400 Montgomery Street, Suite 1100
San Ramon, California 94104

Subject:  December 2015 Monitoring Well Decommissioning Report
Pacific Gas and Electric Company
Oakland General Construction Yard
4930 Coliseum Way
Oakland, California

Dear Ms. Isaacson:

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler), is pleased to
submit the December 2015 Monitoring Well Decommissioning Report. This report was prepared
by ETIC Engineering, Inc. (ETIC) on behalf of Amec Foster Wheeler. This report presents a
summary of observations made during this well decommissioning.

Please contact the undersigned if you have any further questions.

Sincerely yours,

Amec Foster Wheeler Environment & Infrastructure, Inc. %'g\.

Heidi Dietrich-Foronda Harold C. Rush
Environmental Scientist Associate Engineering Professional

hdf/hr/ldu
x:\113000s113045.0079'3000'2012_ac_inspection_rptiamec_ogcy_capinspectcvritr_013045007g_01-21-2013.docx

Attachment: ETIC Monitoring Well Destruction Report December 2015

Amec Foster Wheeler Environment & Infrastructure, Inc.
2101 Webster Street, 12th Floor

Oakland, California 94612-3066

USA

Tel (510) 663-4100

Fax (510) 663-4141

amec.com



SETIC

ENGINEERING

Monitoring Well Destruction
Report

Pacific Gas and Electric Company
Oakland General Construction Yard
4930 Coliseum Way
Oakland, California 94601

SLIC Case No. RO0000099

December 2015

Prepared For:

Pacific Gas and Electric Company
3401 Crow Canyon Road
San Ramon, California 94583

Prepared By:

ETIC Engineering, Inc.
2285 Morello Avenue
Pleasant Hill, California 94523



<> ENGINEERING

Monitoring Well Destruction
Report

Pacific Gas and Electric Company
Oakland General Construction Yard
4930 Coliseum Way
Oakland, California 94601

SLIC Case No. RO0000099
December 2015

Prepared For:

Pacific Gas and Electric Company
3401 Crow Canyon Road
San Ramon, California 94583

Prepared By:

ETIC Engineering, Inc.
2285 Morello Avenue
Pleasant Hill, California 94523

%’727 7&//% ‘ﬁL December2 |, 2005

Karina Gillette Date
Project Geologist
=~ & N\ R
%) o
>( 2y G;‘ S)Qam\pv 2\ 10\5

Thomas E. Neely, PG, CHG, QSD ' 1 Date
Senior Hydrogeologist 1 "




Monitoring Well Destruction Report
Pacific Gas and Electric Company
Oakland General Construction Yard
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Monitoring Well Destruction Report
Pacific Gas and Electric Company
Oakland General Construction Yard
Oakland, California

1.0 INTRODUCTION

On behalf of Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler)
and Pacific Gas and Electric Company (PG&E), ETIC Engineering, Inc. (ETIC) has prepared this
Monitoring Well Destruction Report for the PG&E General Construction Yard located at 4930
Coliseum Way in Oakland, California (the Site) (Figure 1).

Destruction (decommissioning) of groundwater monitoring wells OW-5, OW-6, and OW-7 was
approved by the Alameda County Health Care Services Agency in a letter dated June 16, 2015
(ACHCSA, 2015). A copy of the letter is included in Appendix A.

2.0 SITE DESCRIPTION AND BACKGROUND

The approximate S5-acre site is bounded by Coliseum Way to the south, 50" Avenue to the
southeast, and industrial properties to the west, north, and northeast (Figure 1). The site vicinity
consists primarily of commercial and industrial businesses. The site has been operated by PG&E
as a natural gas distribution center and equipment storage facility from at least the late 1930s until

1990. Since 1990, the site has been used as an equipment and vehicle storage facility (AMEC,
2010).

3.0 FIELD ACTIVITIES
Activities associated with the work performed included the following:
e Performing pre-field activities.
e Collecting and analyzing a sample of the oily material from OW-5.
e Decommissioning groundwater monitoring wells.
e Containing the investigation-derived waste.
e Collecting and analyzing a sample of the investigation-derived waste.

e Completing and submitting Department of Water Resources (DWR) Well Completion
Report Forms — DWR 188.

e Preparing a written report summarizing decommissioning activities.

Details of the work performed are presented in the following sections.
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3.1 PRE-FIELD ACTIVITIES

A well destruction permit was obtained from the Alameda County Public Works Agency
(ACPWA) for three groundwater monitoring wells (OW-5, OW-6, and OW-7) (Figure 2). A copy
of the permit is included in Appendix B, and construction details are provided in Table 1. A site-
specific health and safety plan was prepared for, and implemented, during field activities. The
area surrounding each well was marked with white paint, and Underground Service Alert (USA)
was notified. Subtronic Corporation, a private utility locator, was retained to locate and mark
underground utilities in the vicinity of each well. The ACPWA inspector was notified prior to
commencing monitoring well decommissioning.

3.2  WELL OW-5 PRODUCT SAMPLING AND RESULTS

The presence of oily material in well OW-5 was noted during a gauging event on July 21, 2014
during well destruction activities and was reported to the ACHCSA on July 24™. At a meeting on
May 27, 2015 between PG&E, Amec Foster Wheeler and the ACHCSA, the conditions on
neighboring properties were discussed and it was agreed that the oil in soil and groundwater is an
issue that is common to the properties bounding the GC yard. Given those conditions, the
ACHCSA allowed well OW-5 to be destroyed as previously planned (Amec Foster Wheeler,
2015).

On October 6, 2015, prior to well destruction, a sample of the oily material in well OW-5 was
collected. An oil/water interface probe was used to attempt to measure the thickness of the oily
material. The oily material was present near the bottom of the well, but the thickness could not be
confirmed. A new, disposable bailer was used to collect the oily material, and a total of
approximately 20 milliliters was collected. The sample container was sealed, labeled, placed with
ice in a cooler, and submitted under chain-of-custody protocol to Pace Analytical in Pittsburgh,
Pennsylvania for fingerprint identification analysis. The laboratory analytical report was
submitted directly to Amec Foster Wheeler. After the sample of oily material was collected, well
OW-5 was decommissioned, as described below.

The sample of the oily material in well OW-5 was analyzed for C8-C40 hydrocarbons using ASTM
5739. The Total Ion Chromatogram (TIC) of the sample was interpreted by Dr. Alan Jeffery, PhD,
of Zymax Forensics, a laboratory affiliated with Pace Analytical. Asnoted in the Zymax Forensics
report, the TIC showed a multitude of aromatic hydrocarbons including unsubstituted (parent)
polyaromatic hydrocarbons (PAHs) naphthalene, phenanthrene, anthracene, fluoranthene, and
pyrene, and alkylated PAHs, including C1-naphthalenes and C2-napthalenes. The parent PAH
distribution is characteristic of a pyrogenic (high temperature) product such as creosote. The
alkylated PAHs are more prevalent in petroleum products. The product sample has a broad carbon
range, from C10 to approximately C30, and may represent a residual fuel oil (Zymax Forensics,
2015). The Zymax hydrocarbon product characterization report and Pace Analytical laboratory
analytical report are included in Appendix C.
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3.3 MONITORING WELL DECOMMISSIONING

On October 6, 2015, in accordance with ACPWA requirements, groundwater monitoring wells
OW-5, OW-6, and OW-7 were decommissioned by PeneCore Drilling of Woodland, California, a
C-57 licensed contractor (PeneCore).

On October 6, 2015, PeneCore conveyed a neat cement grout through a tremie line, filling each
well casing from the bottom to top. PeneCore applied pressure at 25 pounds per square inch (psi)
for 5 minutes. The protective well covers and boxes were removed, and the surface was patched
with concrete to match grade. An inspector from ACPWA observed and approved the grouting
and well decommissioning activities.

34 INVESTIGATION-DERIVED WASTE

Disposable sampling equipment, well destruction debris (e.g. concrete and PVC casing) and water
derived from the field activities were contained in DOT-approved 55-gallon drums stored
temporarily at the Site. One metal stovepipe monument containing PVC casing and concrete was
sealed with plastic and placed with the drums. One drum of solid waste and one drum containing
three 5-gallon buckets of wastewater were generated during the field activities. A composite
wastewater sample was collected from the three buckets of water and submitted to a state-certified
laboratory for analysis. The sample was collected in laboratory-supplied bottles. The bottles were
sealed, labeled, placed with ice in a cooler, and transported under chain-of-custody protocol to
Eurofins Calscience, Inc. (Calscience), a state-certified analytical laboratory. Metal debris from
the well boxes was recycled.

The wastewater sample was analyzed by Calscience for total petroleum hydrocarbons quantified
as diesel and motor oil using EPA Method 8015B(M), volatile organic compounds (VOCs)
including gasoline range organics using EPA Method 8260B, and the Title 22 Metals using EPA
Method 6010B/7470A. Amec Foster Wheeler forwarded the results to PG&E for waste profiling
and subsequent transportation to an approved waste disposal facility.

4.0 REPORTING

Upon completing the field activities, a Well Completion Report Form — DWR 188 was completed
for each decommissioned groundwater monitoring well and was submitted to ACPWA and DWR.
Copies of the DWR forms are included in Appendix D.
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TABLE1 MONITORING WELL CONSTRUCTION DETAILS
PG&E Oakland General Construction Yard
4930 Coliseum Way, Oakland, California

Borehole  Borehole Casing Screened Filter Pack
Well Date Date Diameter Depth  Well Depth  Diameter Casing Interval  Slot Size Interval Filter Pack
Number Installed  Decommissioned  (inches)  (feet bgs) (feetbgs)  (inches) Material ~ (feet bgs)  (inches)  (feet bgs) Material

OW-1 3/17/1988 7/21/2014 8 18 18 2 PVC 3-18 0.010 2.5-18 unknown
Oow-2 3/22/1988 7/21/2014 8 19 19 2 PVC 4-19 0.010 3.5-19 #2/12 sand
OW-3 3/16/1988 NA 8 18.5 18.5 2 PVC 3.5-18.5 0.010 3-18.5 unknown
ow-4 5/18/1988 7/21/2014 12 21.75 20.75 2 PVC NA-20.75 0.010 NA-21.75 #2/12 sand
OW-5 4/16/1991 10/6/2015 8 16.5 16.5 2 PVC 6.5-16.5 0.020 6-16.5 #3 sand
OW-6  12/19/1991 10/6/2015 8 18.5 18 2 PVC 8-18 0.020 6-18.5 #2/12 sand
OW-7  12/19/1991 10/6/2015 8 18 18 2 PVC 8-18 0.020 6-18 #2/12 sand
OW-8 2/10/1993 7/21/2014 8 18.33 18 2 PVC 8-18 0.020 7-18 #2/12 sand
Notes:

TOC =Top of well casing elevation; datam is mean sea level.

PVC = Polyvinyl chloride.
feet bgs = Feet below ground surface.
NA = Not available.
- = Not applicable.

Page 1 of 1
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ALAMEDA COUNTY
HEALTH CARE SERVICES

AGENCY
ALEX BRISCOE, Director

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577
(510) 567-6700
FAX (510) 337-9335

June 16, 2015

Ms. Kathleen Isaacson (Sent via E-mail to: kai3@pge.com)
PG&E Consultant Project Manager

WAU & Company

3401 Crow Canyon Road

San Ramon, CA 94583

Subject: Case File Review for SLIC Case No. RO0000099 and GeoTracker Global ID T0600100258,
PG&E, 4930 Coliseum Way, Oakland, CA 94601

Dear Ms. Isaacson:

Alameda County Environmental Health (ACEH) staff has reviewed the Spills, Leaks, Investigations, and
Cleanups (SLIC) case file for the above referenced site. This case was also discussed during a meeting
held in ACEH offices on May 27, 2015 between Kathleen Isaacson of PG&E, Jerry Wickham of ACEH, Kit
Soo of ERM, and two representatives from Amec Foster Wheeler. The action items and several issues
discussed during the May 27, 2015 meeting are summarized in the technical comments below.

TECHNICAL COMMENTS

1.  Well Destruction. We have no objection to the destruction of monitoring wells OW-5, OW-6, and
OW-7. Well destruction permits may be obtained from the Alameda County Public Works Agency
(http://www.acgov.org/pwa/wells/index.shtml).  Upon completion of the well destruction, please
present documentation of the well destruction and waste disposal to this office in the form of a Well
Destruction Report.

2. Condition of Asphalt Cap. A Corrective Action Plan (dated July 2, 2012) that includes
maintenance of the asphalt cap, development of a Soil Management Plan, and a Covenant and
Environmental Restriction on Property was approved in 2013. Implementation of the Corrective
Action Plan was delayed until the third quarter of 2015 after improvements were made to the asphalt
surface in September 2013 as part of PG&E site maintenance. As discussed during our May 27,
2015 meeting, some deterioration of the physical cap for the site has recently been observed.
Maintenance of the physical cap is necessary to prevent exposure to lead and petroleum
hydrocarbons in soil beneath the site. Please submit the 2014 cap inspection report along with
recommendations for maintenance of the asphalt cap by August 14, 2015.

3. Underground Storage Tanks. In addition to regulatory oversight of lead in soils from a former gas
holder tank, ACEH case RO0000099 historically has included regulatory oversight of investigation
and remedial actions for five underground storage tanks (USTs). Site investigation activities for the
USTs have been completed and PG&E excavated 2,000 cubic yards of soil from the northern corner
of the property where four of the USTs were formerly located. ACEH is not requesting further
investigation or remediation for the former USTs at this time. Case closure for the USTs would be
considered in the future at the same as case closure for the remainder of case RO0000099. If you
have questions or concerns regarding the UST portion of the case, please contact your ACEH case
worker, Jerry Wickham.



Ms. Kathleen Isaacson
RO0000099

June 16, 2015

Page 2

TECHNICAL REPORT REQUEST

Please upload technical reports to the ACEH ftp site (Attention: Jerry Wickham), and to the State Water
Resources Control Board’s GeoTracker website according to the following schedule and file-naming
convention:

e August 14, 2015 — Recommendations for asphalt cap maintenance
File to be named: MISC_R_yyyy-mm-dd RO99

If you have any questions, please call me at (510) 567-6791 or send me an electronic mail message at
jerry.wickham@acgov.org.

Sincerely,

f Digitally signed by Jerry Wickham
et n . ; y _'l - ) DN: cn=Jerry Wickham, o=Alameda County Environmental
b Nt v i g oo Health, ou, email=jerry.wickham@acgov.org, c=US
Date: 2015.06.16 11:01:43 -07'00'

JerryWickham, California PG 3766, CEG 1177, and CHG 297
Senior Hazardous Materials Specialist

\.

Attachments: Responsible Party(ies) Legal Requirements/Obligations

Enclosure: ACEH Electronic Report Upload (ftp) Instructions

cc: Kit Soo, ERM (Sent via E-mail to: Kit. Soo@erm.com)

Jerry Wickham, ACEH (Sent via E-mail to: jerry.wickham@acgov.orq)

GeoTracker, eFile



Attachment 1

Responsible Party(ies) Legal Requirements / Obligations

REPORT REQUESTS

These reports are being requested pursuant to California Health and Safety Code Section 25296.10. 23 CCR
Sections 2652 through 2654, and 2721 through 2728 outline the responsibilities of a responsible party in response
to an unauthorized release from a petroleum UST system, and require your compliance with this request.

ELECTRONIC SUBMITTAL OF REPORTS

ACEH’s Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of reports in electronic
form. The electronic copy replaces paper copies and is expected to be used for all public information requests,
regulatory review, and compliance/enforcement activities. Instructions for submission of electronic documents to
the Alameda County Environmental Cleanup Oversight Program FTP site are provided on the attached “Electronic
Report Upload Instructions.” Submission of reports to the Alameda County FTP site is an addition to existing
requirements for electronic submittal of information to the State Water Resources Control Board (SWRCB)
GeoTracker website. In September 2004, the SWRCB adopted regulations that require electronic submittal of
information for all groundwater cleanup programs. For several years, responsible parties for cleanup of leaks from
underground storage tanks (USTs) have been required to submit groundwater analytical data, surveyed locations of
monitoring wells, and other data to the GeoTracker database over the Internet. Beginning July 1, 2005, these
same reporting requirements were added to Spills, Leaks, Investigations, and Cleanup (SLIC) sites. Beginning July
1, 2005, electronic submittal of a complete copy of all reports for all sites is required in GeoTracker (in PDF format).
Please visit the SWRCB website for more information on these requirements
(http://www.waterboards.ca.gov/water issues/programs/ust/electronic_submittal/).

PERJURY STATEMENT

All work plans, technical reports, or technical documents submitted to ACEH must be accompanied by a cover
letter from the responsible party that states, at a minimum, the following: "I declare, under penalty of perjury, that
the information and/or recommendations contained in the attached document or report is true and correct to the
best of my knowledge." This letter must be signed by an officer or legally authorized representative of your company.
Please include a cover letter satisfying these requirements with all future reports and technical documents submitted
for this fuel leak case.

PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS

The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that work plans and
technical or implementation reports containing geologic or engineering evaluations and/or judgments be performed
under the direction of an appropriately registered or certified professional. For your submittal to be considered a
valid technical report, you are to present site specific data, data interpretations, and recommendations prepared by
an appropriately licensed professional and include the professional registration stamp, signature, and statement of
professional certification. Please ensure all that all technical reports submitted for this fuel leak case meet this
requirement.

UNDERGROUND STORAGE TANK CLEANUP FUND

Please note that delays in investigation, later reports, or enforcement actions may result in your becoming ineligible
to receive grant money from the state’s Underground Storage Tank Cleanup Fund (Senate Bill 2004) to reimburse
you for the cost of cleanup.

AGENCY OVERSIGHT

If it appears as though significant delays are occurring or reports are not submitted as requested, we will consider
referring your case to the Regional Board or other appropriate agency, including the County District Attorney, for
possible enforcement actions. California Health and Safety Code, Section 25299.76 authorizes enforcement
including administrative action or monetary penalties of up to $10,000 per day for each day of violation.



Alameda County Environmental Cleanup

REVISION DATE: May 15, 2014

ISSUE DATE: July 5, 2005

Oversight Programs PREVIOUS REVISIONS: October 31, 2005;
(LOP and SLIC) December 16, 2005; March 27, 2009; July 8, 2010,
July 25, 2010

SECTION: Miscellaneous Administrative Topics & Procedures SUBJECT: Electronic Report Upload (ftp) Instructions

The Alameda County Environmental Cleanup Oversight Programs (LOP and SLIC) require submission of all reports in
electronic form to the county’s ftp site. Paper copies of reports will no longer be accepted. The electronic copy replaces the
paper copy and will be used for all public information requests, regulatory review, and compliance/enforcement activities.

REQUIREMENTS

Please do not submit reports as attachments to electronic mail.

Entire report including cover letter must be submitted to the ftp site as a single portable document format (PDF)
with no password protection.

It is preferable that reports be converted to PDF format from their original format, (e.g., Microsoft Word) rather than
scanned.

Signature pages and perjury statements must be included and have either original or electronic signature.
Do _not password protect the document. Once indexed and inserted into the correct electronic case file, the
document will be secured in compliance with the County’s current security standards and a password. Documents
with password protection will not be accepted.

Each page in the PDF document should be rotated in the direction that will make it easiest to read on a computer
monitor.

Reports must be named and saved using the following naming convention:

RO#_Report Name_Year-Month-Date (e.g., RO#5555 WorkPlan_2005-06-14)

Submission Instructions

1) Obtain User Name and Password

a) Contact the Alameda County Environmental Health Department to obtain a User Name and Password to upload
files to the ftp site.
i) Send an e-mail to deh.loptoxic@acgov.org
b) In the subject line of your request, be sure to include “ftp PASSWORD REQUEST” and in the body of your
request, include the Contact Information, Site Addresses, and the Case Numbers (RO# available in
Geotracker) you will be posting for.

2) Upload Files to the ftp Site

a) Using Internet Explorer (IE4+), go to ftp://alcoftp1.acqov.org
(i) Note: Netscape, Safari, and Firefox browsers will not open the FTP site as they are NOT being
supported at this time.

b) Click on Page located on the Command bar on upper right side of window, and then scroll down to Open FTP
Site in Windows Explorer.

c) Enter your User Name and Password. (Note: Both are Case Sensitive.)

d) Open “My Computer” on your computer and navigate to the file(s) you wish to upload to the ftp site.

e) With both “My Computer” and the ftp site open in separate windows, drag and drop the file(s) from “My
Computer” to the ftp window.

3) Send E-mail Notifications to the Environmental Cleanup Oversight Programs

a) Send email to deh.loptoxic@acgov.org notify us that you have placed a report on our ftp site.

b) Copy your Caseworker on the e-mail. Your Caseworker’s e-mail address is the entire first name then a period
and entire last name @acgov.org. (e.g., firsthname.lastname@acgov.org)

c) The subject line of the e-mail must start with the RO# followed by Report Upload. (e.g., Subject: RO1234
Report Upload) If site is a new case without an RO#, use the street address instead.

d) If your document meets the above requirements and you follow the submission instructions, you will receive a
notification by email indicating that your document was successfully uploaded to the ftp site.
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Alameda County Public Works Agency - Water Resources Well Permit

;“; ”'( 399 Elmhurst Street

/ Hayward, CA 94544-1395
Public Works Agency Telephone: (510)670-6633 Fax:(510)782-1939

— Alameda County

Application Approved on: 09/21/2015 By jamesy Permit Numbers: W2015-0870 to W2015-0872
Permits Valid from 10/06/2015 to 10/07/2015

Application Id: 1442269658983 City of Project Site:Oakland

Site Location: 717 50th Ave.(4930 Coliseum Way) Oakland General Construction Yard.

Project Start Date: 10/06/2015 Completion Date:10/07/2015

Assigned Inspector: Contact Steve Miller at (510) 670-5517 or stevem@acpwa.org

Applicant: PeneCore Drilling - Tuan Nguyen Phone: 530-661-3600

220 N. East Street, Woodland, CA 95776
Property Owner: Pacific Gas and Electric Company Pacific Gas Phone: --

and Electric Company
PO Box 770000, San Francisco, CA 94177
Client: Pacific Gas and Electric Company Pacific Gas Phone: --

and Electric Company
3400 Crow Canyon Rd, San Ramon, CA 94583

Total Due: $1191.00
Receipt Number: WR2015-0464 Total Amount Paid: $1191.00
Payer Name : Christine Gray Paid By: MC PAID IN FULL
Works Requesting Permits:
Well Destruction-Monitoring - 3 Wells
Driller: PeneCore Drilling - Lic #: 906899 - Method: press Work Total: $1191.00
Specifications
Permit # Issued Date Expire Date Owner Well Hole Diam. Casing Seal Depth Max. Depth State Well # Orig. DWR #
Id Diam. Permit #
W2015- 09/21/2015 01/04/2016 OW-5 8.00 in. 2.00in. 6.50 ft 16.50 ft 2S/3W8Q5 No Records No Records
0870
W2015- 09/21/2015 01/04/2016 OW-6 8.00 in. 2.00in. 6.50 ft 18.50 ft 2S/3W8Q8 No Records No Records
0871
W2015- 09/21/2015 01/04/2016 OW-7 8.00 in. 2.00in. 6.50 ft 18.00 ft 2S/3W8Q9 No Records No Records
0872

Specific Work Permit Conditions

1. Drilling Permit(s) can be voided/ cancelled only in writing. It is the applicant's responsibility to notify Alameda County
Public Works Agency, Water Resources Section in writing for an extension or to cancel the drilling permit application. No
drilling permit application(s) shall be extended beyond ninety (90) days from the original start date. Applicants may not
cancel a drilling permit application after the completion date of the permit issued has passed.

2. Prior to any drilling activities, it shall be the applicant's responsibility to contact and coordinate an Underground
Service Alert (USA), obtain encroachment permit(s), excavation permit(s) or any other permits or agreements required
for that Federal, State, County or City, and follow all City or County Ordinances. No work shall begin until all the permits
and requirements have been approved or obtained. It shall also be the applicants responsibilities to provide to the Cities
or to Alameda County an Traffic Safety Plan for any lane closures or detours planned. No work shall begin until all the
permits and requirements have been approved or obtained.

3. Compliance with the well-sealing specifications shall not exempt the well-sealing contractor from complying with
appropriate State reporting-requirements related to well construction or destruction (Sections 13750 through 13755
(Division 7, Chapter 10, Article 3) of the California Water Code). Contractor must complete State DWR Form 188 and
mail original to the Alameda County Public Works Agency, Water Resources Section, within 60 days. Include permit



Alameda County Public Works Agency - Water Resources Well Permit
number and site map.

4. Applicant shall submit the copies of the approved encroachment permit to this office within 10 days.

5. Permittee shall assume entire responsibility for all activities and uses under this permit and shall indemnify, defend
and save the Alameda County Public Works Agency, its officers, agents, and employees free and harmless from any and
all expense, cost and liability in connection with or resulting from the exercise of this Permit including, but not limited to,
property damage, personal injury and wrongful death.

6. Applicant shall contact assigned inspector listed on the top of the permit at least five (5) working days prior to starting,
once the permit has been approved. Confirm the scheduled date(s) at least 24 hours prior to drilling.

7. Permittee, permittee's contractors, consultants or agents shall be responsible to assure that all material or waters
generated during drilling, boring destruction, and/or other activities associated with this Permit will be safely handled,
properly managed, and disposed of according to all applicable federal, state, and local statutes regulating such. In no
case shall these materials and/or waters be allowed to enter, or potentially enter, on or off-site storm sewers, dry wells, or
waterways or be allowed to move off the property where work is being completed.

8. Remove the Christy box or similar structure.

Destroy well by grouting neat cement with a tremie pipe or pressure grouting (25 psi for 5min.) to the bottom of the well
and by filling with neat cement to three (3-5) feet below surface grade. Allow the sealing material to spill over the top of
the casing to fill any annular space between casing and soil.

After the seal has set, backfill the remaining hole with concrete or compacted material to match existing conditions.

9. Copy of approved drilling permit must be on site at all times. Failure to present or show proof of the approved permit
application on site shall result in a fine of $500.00.

10. Electronic Reporting Regulations (Chapter 30, Division 3 of Title 23 & Division 3 of Title 27, CCR) require electronic
submission of any report or data required by a regulatory agency from a cleanup site. Submission dates are set by a
Regional Water Board or by a regulatory agency. Once a report/data is successfully uploaded, as required, you have met
the reporting requirement (i.e. the compliance measure for electronic submittals is the actual upload itself). The upload
date should be on or prior to the regulatory due date.

11. Remove the Christy box or similar structure. Tremie Grout with Cement (More than 30 ft in depth). After the seal has
set, backfill the remaining hole with concrete or compacted material to match existing.
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Introduction

One product sample, labeled OW-5, was received at Zymax on October 8, 2015 for identification
of hydrocarbon products in the samples. Cs-C4 hydrocarbon analysis by ASTM 5739 was
performed on the sample.

The complete laboratory data report is presented as an Appendix to this report.

Methodology

Cs-Cy49 GC/MS Full Scan analysis (ASTM D5739)

Oils and extracts are directly injected into a GC equipped with a 60 meter DB1 column to
separate the hydrocarbons, which are detected with a mass spectrometer (MS) in full scan mode,
interfaced to the GC. Hydrocarbons in the range of Cg to Cy are identified. By scanning the ion
fragments shown in the following table, chromatograms of a number of classes of hydrocarbons
are generated. Aromatic hydrocarbons are identified by scanning over a large number of ion
fragments, and the results are normalized in a bar diagram.

ION (M/Z) COMPOUND CLASS
Total lon Chromatogram (TIQ) All Compounds
85 n-Alkanes
113 Iso-Alkanes and Isoprenoids
83 Alkylcyclohexanes
134 Cs-benzenes
123 Bicyclanes
191 Terpanes
217 Steranes
253 Monoaromatic Steranes
231 Triaromatic Steranes
Bar Diagram Aromatic Hydrocarbon Distribution

Oakland GC Yard Page 3



Hydrocarbon Product Characterization

The C8-C40 Total Ion Chromatogram (TIC), which provides the distribution or fingerprint of all
hydrocarbons and other organic compounds in the samples, is shown below. In general, the size
of hydrocarbon molecules increases with increasing retention time.  Chromatograms of the
individual hydrocarbon classes — n-alkanes, isoalkanes, cyclohexanes, C4-alkylbenzenes,
bicyclanes, steranes, terpanes, and aromatic hydrocarbons — are shown in the data appendix.

The TIC below shows a multitude of aromatic hydrocarbons including the unsubstituted
(parent) polyaromatic hydrocarbons (PAHs) naphthalene, phenanthrene, anthracene,
fluoranthene, and pyrene, and alkylated PAHs, including Cl-naphthalenes and C2-
naphthalenes. The parent PAH distribution is characteristic of a pyrogenic (high
temperature) product, such as creosote. The alkylated PAHs are more prevalent in
petroleum products. A petroleum product is also indicated by the broad baseline
elevation from 25 min retention time to above 60 min. This is an Unresolved Complex
Mixture (UCM) containing a multitude of petroleum hydrocarbons that cannot be
resolved by GC. This product has a broad carbon range, from C10 to around C30, and
may represent a residual fuel oil, which is primarily used as a fuel in industrial furnaces.

TIC: 102111AD

i

OW-5 Product

NN

g
M hal
C1-naphthalenes
= —_____CzZ-naphthalenes

Phenanthrene
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—

- Pyrene

— Fluoranthene
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ace Analytical”

h Energy Services™
October 26", 2015

formerly ZymaX Forensics

Heidi Dietrich-Foronda

AMEC Foster Wheeler

180 Grand Avenue; Suite 1100
Oakland, CA 94612

RE: Oakland GC Yard
Project Number: AM-GCYOAK-01

Pace Analytical received 1 sample(s) received on October 8", 2015 for analysis labeled OW-5. Per client
request, the following analyses were performed:

1. (C8-C40 Full Scan (ASTM 5739)

The sample was performed in house under laboratory number 16913

Please call the lab at 412-826-4481, or you may email any questions or concerns to
taryn.mancine@pacelabs.com regarding any analytical data reports.

Respectfully submitted,
Taryn Wancine

Taryn Mancine
Project Manager/Scientist



220 William Pitt Way

CHAIN-OF-CUSTODY / Analytical Request Document

- w ) The Chaln-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately.
_PaceAnalytical” rittsburgh, PA 15238 ye v P v
I www.pacelabs.com 412-826-5245 ?:3
/ Microseeps g (; o . ‘
‘Section A Section B Section € Page: \ of \
Required Client Information: Required Project Inforrmation: invoios Information: O O g 2 5 5
Company: Report To: b’\ ¥' 3 Attention! ’\\ \’\__ } 4 )
Rt c. F‘Yer WnelRA™™ T oA Ty aTi - Fotand o 390 DreTndn-Farpad
Address: \%,Q Q{c.v\& R\E‘- S XQ_}\\D’( Copy To: Company Name: ‘R\V\Q.L (%‘a N \(S\W \Qf' REGULATORY AGENCY
OQ\C\C\»& \ Q}D\ _ A A QD Ervnnd) Ave.. §m\\00 NPDES 2K GROUNDWATER |~  DRINKING WATER
Email To Purchase Crder No.: 3 Pace Quote - —
DA RERANpreda® COYII WS, e RORA
Phpne; F x: Project Name: k Pace Project N .
(E0)ee UFT  omichwg™ QX &< Xewd o Site Location |
Requested Due Date/TAT: (g‘vjproject Number: P\ V\— 6 Q\(O AK-— 0 \ Pace Proflle # ) STATE: c_.
Requested Analysis Filtered (Y/N)
ISection D Matrix Codes = |7 ;
Required Client Information MATRIX / CGDE 2| = COLLECTED Preservatives E=
818
Drinking Water ~ DW g | @ Z g
FAM vl 1 1 IR R £ _
Product P K asE TN ENDIGRAR 4 T 3 Z
SoilSolid stofgl5 G a2l . Ol Je|=< Q‘ =
SAMPLEID O oL {518 °l g SEEIR 2
Wipe we | 2|y = (@] Zs E
(AZ 09/ ) Air AR o | w sl ZiD © L I =
Sample IDs MUST BE UNIQUE Tissue TS 0| E =12 © 2 Q-t 6
Other or {9 |E FjZzic T w] =
3 x|y wi QLD [+ = wfd ©
£ |z z| 21 8|S|y <sls| g 2
= == Sl % [gla|C=lalx|e(2 ] S &
u g\ = 21 © |l Zzlo|el<|ElEl<]| 2 8 .
= L | DATE TIME DATE TIME § 9§ 3 DL |L[L[t= | |N|O §ump | 4 4 Pace Project No./ Lab I.D.
1 OW-5 Y [&lobhs 0™~ [— [ [V ]X X
2 \
3 \
) \*-..____
)
1] \\‘--
8 -""--..______‘
9 .-“.""--..___
- =
10 ]
11 Tl
ADDITIONAL COMMENTS RELINQUISHED BY / AEFILIATION DATE TIME ACCEPTED BY / AFFILIATION DATE TIME SAMPLE CONDITIONS
- - p : ] s . a1 L L
FEpER Tedtitré, : (22l [ ET1C iwfefis| 18" psilec | 5 & | &
=
I BB ST AL
SAMPLER NAME AND SIGNATURE o 15 z i
VIS ERE A . s 5 Z G E
ORIGINAL PRINT Name of SAMPLER: AO“’EM— 91 (ST Bl £ % = § 2E 2 §
3 & 58 38T =
SIGNATURE of SAMPLER: Ozw(/[%q_\ | ?Q;E’;ﬁrlzd (O / ocp{ 5 & £ g §

*Important Note: By signing this form you are accepting Pace's NET 30 day payment terms and agreeing to |ate charges of 1.5% per month for any invoices}chw days.
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Cooler Receipt Form

kS - ’ e

Cilent Narme: Fred. Project: Leckfangt G Lab Work Order: /45 '''''''
\Lfg’-? f"'r’”.‘f!
A. Shlppmg/Contamer Information (circle appropriate response)

Courier: /Fedbﬁj UPS  USPS  Client Other Adr bill Presen{ Yes No

'Tracking Number: / /P4

Custody Seal on Cooler/Box Present: /Yes ) No Seals fntact:/ Yes )‘ No

Cooler/Box Packing Miaterial: ,»/Bubbie Wrap i Absorbent Foam Other

ez I M """"" M

Type of ice: //We‘{ Blue None lcelnta{:tr'/Yre hMefted

Cooler iemperature:_;f:mc’?ﬁ _ Radiation Screened: Yasf No Chain of Custody.Presentf://Yé?; ND .
' i ; { ; .

Commenis: .

B. Laboratory Assignment/Log-in (check appropriate response)

YES | NO | N/A | Comment
Reference non-Conformance

Chatn of Custody properly filled out W

Chain of Custody relingquished £

Sampler Name & Signaturé on COC ”v*/

Containers intact “‘m/

Were samples in separate bags ‘ i
Sample coniainer labels match COC v/

Sample name/date and time collected -

Sufficient volurme provided >v/

PAES containers used. \d

Are containers properly preser\red for the reguested testing?
{as jabeled)

If an unknown preservation state, were containers checked?
Exception: VOA's coliform

Was volume for dissolved testing field filtered, a5 noted on o
the COC? Was volume received in a preserved container?

If yes, see pH form.

Comments:

M‘
Ly
H

Cooler contents examined/received by : Date: K

Project Manager Review | Date: |17 -8

F-PAE-Q-009-rev.00, 20 Nov2014




Sample Name: OW-5 (16913-1)

Misc Info

-
-
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ol list - o
Table

Key to Chromatogram Symbol Identification
for m/z 85 and m/z 113 Paraffins and Isoparaffins

Symbol Detail
- +10 Iso-alkane with 10 carbon atoms
i-158 Farnesane (isoprenoid with 15 carbon atoms)
i-16 isoprenaid with 16 carbon atoms
Pr. Pristane (isoprenoid with 19 carbon atoms)
Ph Phytane (isoprenoid with 20 carbon atoms)
nCg n-Cg normal alkane
NGy n-C,s normal alkane
i-8 2,5-(2.4)-Dimethylhexane
i-8 2,3,4-Trimethylpentane
i-8" 2,3-Dimethylhexane
CH-n Alkylcyclohexane (where n indicates number of carbon atoms in the side chain)




OW-5 {(16913-1)

Abundance ton 85.00 (34.7010 85.70): 102111A.D
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OW-5 (16913-1)
lon 113.00 (11270 to 113.70): 102111A.D
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Key for Alkyicyclohexanes at m/z 83

Table

Symbol Detail

CH-1: ‘Methy]cyclohexane
CH-2: Ethyicyclohexane |
CH-Q: Propylcylohexane
CH-4: Butylcyclohexane
CH-5: Pentyicyciohexane
CH-6: Hexylcyclohexane
CH-T: . Heptyleyciohexane
CH-8: Octylcyclohexane
CH-9: Nonyicyclohexane
CH-10: Decyleyclohexane
CH-11: Undecyleyclohexane
CH-12: Dodecylcyclohexane
CH-13: Tridecyicyciohexane
CH-14: Tetradecylcyclohexane




oW-5 (16913-1)

Abundance lon 83.00 (82,7010 83.70): 102111A.D
85000

80000

75000

CH-7

70000

65000

Ch-%

CH-9

60000

55000

-6

Ch-&

50000

45000

40000

O-4
040

35000

30000

Cf-3

25000

20000

15000

-2

10000

—

5000 :
&

So—
] {ll!l\\l!ill\l|I||li|ll|l|1|Il||i|1||‘l||llliIL|\I\\l\ll\l}llliilrllll LI S I B B LA B LA L S B L S

Time--> 800 1000 12.00 1400 16,00 18.00 2000 2200 24.00 2600 2800 30.00 3200 3400 36.00 38.00 40.00 42.00 44.00 46.00 4800 50.00 52.00 54.00 56.00




Key for C,-Alkylbenzenes (m/z 134 mass -chromatograms)

#

Compound

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3a
31
32

Sec-Butylbenzene _
1-Methyl-3-isopropyibenzen
1-Methyl-4-Isopropyibenzene
1-Methyl-2-isopropyibenzene
1,3-Diethylbenzene
1-Methyl-3-Propylbenzene
Butylbenzene
1,3-Dimethy}-5-Ethylbenzene
1,2-Diethylbenzene
1-Methyl-2-Propylbenzene
1,4-Dimethyl-2-Ethylbenzene

1,3-Dimethyi-4-Ethylbenzene -

1,2-Dimethyl4-Ethylbenzene
1,3-Dimethyl-2-Ethylbenzene
1,2-Dimethyl-3-Ethylbenzene
1,2,4,5-Tetramethylbenzene
1,2,3,5-Tetramethylbenzene
1,2,3,4-Tetramethylbenzene

//

TR




OW-5 (16913-1)
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Table

Key for identification of the Bicyclanes
(m/z 123 mass chromatograms)

Yk

Peak No. Identity Formula M.W.
a 2,2, 3-Trimethylbicyloheptane C.oHig 138
b C,, bicycloalkane CioHg “:38
c 3,3,7-Trimethylbicycloheptane CioHys 138
d C,, decalin CyHa - 1582
f Nordrimane CiBa 194
g Nordrimane CiHas 194
h Rearranged drimane CisHyg 208.
Rearranged drimane CisHog 208
k lsomer of eudesmane CisHag 208
i 4B(H) Eudesmane CusHog © 208
m C,; bicyclic sesquiterpane CisHes 208
n 8B(H) Brimane CisHas 208
o Cis bic:ycli_c sesquiterpane CisHzs 208
p C,s bicyclic sesquiterpane CiHap 222
q C,g bicyclic sesquiterpane CieHag 222
T 8p(H) Homodrimane | CisHae - 222

%




Sterane 29

m/z 217

Pristane

m/z 113

Tricyehic Terpanes . Cy- Alkylbenzenes

- 0 m/z 134 A
NGO - @ R = Gyl
R=H, CHS' C2H5

Monoaromatic Steranes (MAS} g

Tetracyclic Terpanes

The compound structures of pristane, C.-alkylbenzenes, sterane; terpanes; monoaromatic and
triaromatic steranes
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Abundance ' ' lon 123.00 (122.70 t0 123.70): 102111A.D
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Table

" Key for Tricyclic, Tetracyclic, and Pentacyclic Terpanes
ldentification (m/z 191 mass chromatograms)

/!

yma

'1 ‘[

Code identity Carbon #
0 C,,-Tricyclic Terpane 20
1 C.,-Tricyclic Terpane 21
2 C,,-Fricyclic Terpane 22
3 Cas-Tricyclic Terpane 23
4 C.,-Tricyclic Terpane 24
5 C,s-Tricyclic Terpane 25
Z4 C,4-Tetracyclic Terpane 24
6a C.-Tricyctic Terpane 26
6b C,¢-Tricyclic Terpane 26
7 C,-Tricyclic Terpane 27
A C,g-Tricyclic Terpane #1 28
B C,e-Tricyclic Terpane #2 28
C C.q-Tricyclic Terpane #1 29
D C,e-Tricyclic Terpane #2 29
E 180-22,29,30-Trisnorneohopane (Ts) 27
F 170-22,29,30-Trisnorhopane (Tm) - 27
G 17R-22,29-30-Trisnorhopane 27
H 17a-23,28-Bisnoriupane 28
10a C,y-Tricyclic Terpane #1 30
10b C,o-Tricyclic Terpane #2 30
i 17a-28,30-Bisnorhopane 28
t1a Ca-Tricyclic Terpane #1 31
J 17a-25-Norhopane 29
11b C,y-Tricyclic Terpane #2 31
K 17a,21R-30-Norhopane 29
Cuxis 18a-30-Norneohopane 29
Ca” 17a-Diahopane 30
L 17R-21a-30-Normoretane 29
Ma 18u-Oleanane 30
Mb 188-Oleananse 30
N 17¢,21R-Hopane 30
@] 17R,21c-Moretane 30
13a C,y-Tricyclic Terpane #1 33
13b C,s-Tricyclic Terpane #2 33
P 225-17a,218-30-Homohopane A
Q 22R-17a,214-30-Homohopane 31
R Gammacerane 30
14a C,,-Tricyclic Terpane #1 34
s 17R,21a-Homomoretans 31
14b C,~Tricyclic Terpane #2 34
225-17a,214-30-Bishomohopane 32
U 22R-17a,21R-30-Bishomohopane 32
15a C,e-Tricyclic Terpane #1 35
15b C,-Tricyclic Terpane #2 35
vV 178,21a-C,,-Bishomomaoretane 32
WS 22S-170,211-30,31,32-Trishomohopane 33
WR 29R-17¢,21%-30,31,32-Trishomchopane 33
16a C.s-Tricyclic Terpane #1 36
16b C,-Tricyclic Terpane #2 36
XS 225-17a,21R-30,31,32,33-Tetrahomohopane 34
XR 22R-1701,21R-30,31,32,33-Tetrahomohopane 34
Y8 225-17¢a,218-30,31,32,33,34-Pentahomohopane 35
YR 22R-170,218-30,31,32,33,34-Pentahomohopane 35

%
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Table

Key for Steranes Identification (m/z 217 Mass Chromatogram)

T2VRGRGES

Code identity Carbon #
1 13R,17a-diacholestane {205) 27
2 13R,17a-diacholestane {20R) 27
3 13a,17R”-diacholestane {205) 27
4 13¢,17R-diacholestane (20R) 27
5 24-methyl-138,17a-diacholestane (20S) 28
6 24-methyi-13R, 17a-diacholestane (20R) 28
7D 24-methyi-13a,17R-diacholestane (205) 28
7 1400, 170-cholestane (20S) 27
8D 24-ethyl-138%,17 a-diacholestane (205) 28
14%,178-cholestane (20R) 27
14R,178-cholestane (205) 27
oD 24-methyl-13a,17R-diacholestane (20R) 28
10 14a,17a-cholestane (20R) 27
11 . 24-ethyl-13R,17a-diacholestane (20R} 29
12 24-ethyl-13a, 17R-diacholestane (205) 29
13 24-methyl-14a,17a-cholestane (205) 28
14D 24-ethyl-13ax,17B-diacholestane (20R) - 28
14 24-methyl-14R,17R-cholestane (20R) 28
16 24-methyl-148,17R-cholestane (205) 28
16 24-methyl-14a, 170-cholestane (20R) 28
17 24-ethyl-14a-cholestane (20S) 29
18 24-ethyl-14%,17R-cholestane (20R) 29
19 24-ethyl-143,17R-cholestane (205) 28
20 24-gthyl-14a,17a-cholestane (20R} 29
21A 24-n-Propylcholestane (205) 30
21B 4-methyl-24-ethylcholestane (208) 30
22A 4o-methyl-24-ethyl-14(3,17B-cholestane(205) 30
22B . 24-n-propyl-14B,17B-cholestane (20S) 30
23A 4a-methyl-24-ethyl-14B,17B-cholestane(20R) 30
23B 24-n-propyl-14B,17B-cholestane (20R} 30
24A 4q-methyl-24-ethyicholestane(20R) 30
24B 24-n-propylcholestane (20R) 30
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Table

Key for Monoaromatic Steranes Identification
(m/z 253 mass chromatogram)

' Elemental

Code ldentity Composition

a 208, 5B C,-Monoaromatic sterane CyH,,
b 208, dia C,-Monoaromatic sterane CorHsn
¢ 20R, 503 C,-Monoaromatic sterane + 20R C,, dia MAS CoHa
d 208, 5a C,,-Monoaromatic sterane CoHyn
e 208, 50 C,s-Monoaromatic sterane + 20S C,, dia MAS CogHug
f 20R, 50 C,,-Monoaromatic sterane CuHin
g 208, 5a C,-Monoaromatic sterane CH4,
k 20R, 58 C.,-Monoaromatic sterane + 20R C,g dia MAS CoeHag
i 208, 56 C,-Monoaromatic sterane + 208 C,, dia MAS CooHys
i 208, 5a C-Monoarcmatic sterane CogHas
k 20R, 5¢ C,g-Monoaromatic sterane Cotas
i 20R, 51 C,,-Monoaromatic sterane + 20R C,4 dia MAS CooHss
m 20R, 5a C,g-Monoaromatic sterane CosHis
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Table

Key for Triaromatic Steranes identification
(m/z 231 chromatogram)

Code Identity Elemental Composition
T1 C., Triaromatic sterane ConHap

T2 C,, Triaromatic sterane ' CyyHy

T3 ' 208 C,, Triaromatic sterane CoeHaz

T4 20R C,5 + 20S C,-Triaromatic steranes ‘ CogHa + Coptag

™ 208 C,;-Triaromatic sterane : CoaHag

T6 . 20R C,,-Triaromatic sterane CoHaa

37 20R C,,-Triaromatic sterane CoaHas
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Table

Key for Identifying Aromatic Hycrocarbons

Nao. m/z Abbreviation Compound

1 120 AB Ci-alkylbenzenes

2 134 Cq-alkylbenzenes

3 148 Cc-alkylbenzenes

4 162 Ceg-alkylbenzenes

5 128 NAPH Cp-naphthalene

6 142 C4-naphthalenes

7 156 C,-naphthalenes

8 170 Cs-naphthalenes

g 184 C4-naphthalenes

10 166 FiL Co-flucrene

11 180 C-fiuorenes

12 184 Co-fluorenes

13 208 ' Cs-fluorenes

14 222 Cq-fluorenes

15 154 BP Cg-biphenyl

16 168 C4-biphenyls + dibenzofuran
17 182 ' C,-biphenyls + Cy-dibenzofuran
18 178 FHEN Cp-phenanthrene

19 182 Ci-phenanthrenes

20 206 Co-phenanthrenes

21 220 . Cs-phenanthrenes

22 234 Cs-phenanthrenes

23 202 Y Ce-pyreneffluoranthene

24 216 C-pyrenes/fluoranthenes
25 230 Co-pyrenes/fluoranthenes
26 244 Cs-pyrenes/fluocranthenes
27 258 Cs-pyrenes/fluoranthenes
28 228 CHR Co-chrysene .

25 242 Cs-chrysenes

30 256 C;-chrysenes

31 270 Cs-chrysenes

3z 284 C,-chrysenes

33 148 BT C4-benzothiophenes

34 162 ' Cu-benzothiophenes

35 176 Cs-benzothiophenas

36 190 Cs-benzothiophenss

37 204 Cs-benzothiophares

23 184 DBT Cy-dibenzothiopzr=

38 198 C.-dibenzothioie=es

40 212 Co-dibenzothioor==es

41 226 Cs-dibenzothiope=res

42 240 ’ C,-dibenzottsot=res

43 234 NBT Co-naphthoberzotaophene
44 - 248 Cs-naphthobenzoihophenes
45 262 C,-naphthobenzothiophenes
46 276 Cs-naphthobenzothiophenes
47 280 C.-naphthobenzothiophenes
48 253 MAS Monoaromatic sferanes

49 267 Monoarcmatic steranes

50 238 Monoarematic steranes

31 231 TAS Triaromatic steranes

52 245 , Trlaromatic steranes
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