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Alameda County Department of Environmental Health
1131 Harbor Bay Parkway, 2" Floor
Alameda, California, 94502

Subject: Installation of Groundwater Monitoring Wells
Qakland International Airport
United Airlines Building M-110
1100 Airport Drive, Oakland, California

Dear Mr. Chan:

ENSR Corporation (ENSR} on behalf of United Airlines, is submitting this results report
documenting the installation of three groundwater monitoring wells at the Oakland International
Airport, United Airlines Building M-110, 1100 Airport Drive, Oakland, California. The installation
of the monitoring wells was in response to the Alameda County Environmental Health Services
{ACEHS) letter to United Airlines, dated April 8, 1989.

The monitoring wells were installed to further define the lateral extent of petroleum hydrocarbons
in groundwater at the perimeter of Building M-110, and to determine groundwater flow direction
and gradient. In addition, groundwater samples were submitted for water quality analysis and soil
samples were submitted for geotechnical analysis, to identify subsurface characteristics.

If you have any questions or comments regarding this report, please give Alan Klein a call at
(916) 362-7100.

Sincerely,
ENSR / /| || 1/
[ I f
NN E— Q | T3
Uil /8 \g\ LD
Alan J. Klein, R E.A. Alan D. Gibbs, R:G., CHG., REA Il
Senior Environmental Scientist Department Manager

cc: Mr. Dale Klettke, Port of Oakland Environmental Compliance Department
Mr. Steve Morse, San Francisco Bay RWQCB
Mr. Dennis Moulton, United Airlines
Mr. Steven Sulgit, United Airlines
Mr. Daniel Tisoncik, United Airlines
Mr. Gene Barr, United Airlines
Mr. Ted Wells, United Airlines
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1.0 INTRODUCTION

This results report documents the installation of three groundwater monitoring wells in the
vicinity of two former underground storage tanks, located at Oakland International (Int'l) Airport,
United Airlines Building M-110, 1100 Airport Drive, QOakland, California (Figures 1 and 2). The
work was performed in response to the Alameda County Environmental Health Services (ACEHS)
letter to United Airlines, dated April 8, 1999 (Appendix A).

This results report also includes further definition of the lateral extent of petroleum hydrocarbons
in groundwater at the perimeter of Building M-110, and groundwater flow direction and gradient. In
addition, groundwater samples were collected and submitted for water quality analysis and soil
samples were submitted for geotechnical analysis, to identify subsurface characteristics.

2.0 BACKGROUND
21 UST Removal Activities L2 (Wﬁ i

On January 15, 1999, one 10,000-gallon diesel fuel UST, one 10,000-gallon/nﬁleaded gasoline
underground storage tank (UST), a dispenser island and associated piping.” Approximately 758
cubic-yards of soil were removed and properly disposed of during over-excavation activities.
The results of the UST removal activities are documented in ENSR's report titled, “Underground
Storage Tanks Closure Report’, dated March 1999.

2.2  Site Description

The subject area is located on the northwest side of United Airlines Building M-110, which is
used for airplane maintenance. The surrounding surface area is a graded, relatively flat area,
paved with asphait concrete. The site exists at an approximate elevation of five feet above
mean sea level. The nearest body of water is the San Francisco Bay located approximately 0.5
miles south of the Site (U.S.G.S. San Leandro Quadrangle, Photo-revised 1980).

3.0 WORK PERFORMED
31 Task 1 - Project Setup

Prior to beginning work at the site, ENSR obtained the necessary permits for well installation.
ENSR then scheduled the subcontractors and coordinated field activities with United Airlines,
the Port of Oakland, Alameda County and site personnel.

3.2 Task 2 - Underground Utilities Clearance

ENSR marked the proposed well locations and notified Underground Service Alert (USA), at
least 48-hours prior to implementing field activities. ENSR reviewed available as-built drawings
of underground utilities, provided by United Airlines. In addition, a geophysical survey was
performed by NORCAL Geophysical Consultants, Inc. of Petaluma, CA, on July 20, 1999 (prior
to beginning drilling activities) using electromagnetic field inductions and ground penetrating
radar, to locate potential underground utility hazards at the proposed well locations. A copy of
the borehole site survey is presented in Appendix B.

LAENSR\6908\050\6908050.BRT doc 1 10/20/28



3.3  Task 3 - Installation of Groundwater Monitoring Wells

On July 21, 1999, three soil borings were advanced approximately 25 feet below ground surface
(bgs), using a hollow stem auger drilling rig, at the locations illustrated on Figure 2. Soil
samples were collected in the unsaturated soil zone at five-foot intervals, and geologically
logged by an ENSR geologist. Encountered soils were screened for the presence of volatile
organic compounds (VOCs) by visual observation and the use of a photoionization detector
(PID). Field activities were conducted under the oversight of a geologist registered with the
state of California.

The soil borings were completed as four-inch-diameter groundwater monitoring wells MW-1,
MW-2, and MW-3. The wells were completed to a depth of approximately 25 feet bgs, and
developed per the guidelines stipulated by the California Code of Regulations, Title 23,
Subchapter 16, Article 4, Sections 2647 and 2648. All field sampling activities were performed
in accordance with ENSR'’s Standard Operating Procedures (SOPs) presented in Appendix C.
Boring logs and well construction details are presented in Appendix D.

Drill cuttings were stored in 55-gallon Department of Transportation (DOT) drums. A total of
eight drums of soil cuttings were generated during the installation of monitoring wells MW-1,
MW-2, and MW-3. On July 28, 1999, two four-point composite samples were collected from the
soil drums for characterization. Based on the analytical results, the soil will be disposed of at an
appropriate faglity.

34  Task 4 - Groundwater Monitoring and Sampling

On July 28, 1999 groundwater samples were collected from monitoring wells MW-1, MW-2, and
MW-3. Prior to sampling, each monitoring well was purged of approximately four well casing
volumes using a submersible pump. Physical properties including temperature, pH, and
conductivity were monitored during purging activities. The groundwater samples were collected
after these parameters showed relative stability (e.g., - less than 10% change), and the water level
in each well recharged 80% of the depth measured prior to purging.

Generated purge water and wash water was containerized onsite in 55-gallon drums. A total of
three drums of water were generated. Based on analytical groundwater results the water in these
drums will be disposed of at an appropriate facility.

The groundwater monitoring wells were surveyed by Tronoff Associates of Emeryville,
California, a California Licensed Land Surveyor. ENSR collected depth to groundwater levels in
groundwater monitoring wells MW-1, MW-2 and MW-3. Groundwater level data was used to
determine groundwater direction and gradient at the subject site.

Groundwater samples were collected using a new disposable bailer for each well The
groundwater samples were transferred to the appropriate sample containers and stored in a cocler
containing ice for preservation. The samples were delivered under chain-of-custody to
McCampbell Analytical, Inc. of Pacheco, California, a California certified laboratory.

LAENSR6908\05016208060.8RT.doc 2 10/20/89




3.5 Task 5 - Laboratory Analysis
Three groundwater samples were submitted for the following chemical analysis:

Total Petroleum Hydrocarbons as diesel (TPH-d) fuel by DHS Luft;

Total Petroleumn Hydrocarbons as gasoline (TPH-g) by DHS Luft;

Benzene, toluene, ethylbenzene and total xylenes (BTEX) by EPA Method 8020; and
Oxygenates including Methyl tert-butyl ether (MTBE), Di-isopropyl Ether (DIPE), Ethyl tert-
Butyl Ether (ETBE), tert-Amyl Methy! Ether (TAME), and tert-butanol by EPA 8260.

Two groundwater samples were submitted for the following water quality analysis:

General Mineral by EPA 6000/7000 Series Method;
Specific Conductivity by EPA Method 120.1;

pH by EPA Method 150.1;

Total Dissolved Solids by EPA Method 160.1; and
Dissolved Oxygen by EPA Method 360.1.

Two soil samples were submitted for the following geotechnical analysis:

Particle Size Analysis, by ASTM D422,

Porosity by Phase Relation;

Moisture Content and Density by ASTM D2937; and
Specific Gravity by ASTM D854,

40 RESULTS
41 Groundwater Levels and Hydraulic Gradient

On July 28, 1999, depth to groundwater measurements were collected from monitoring wells
MW-1, MW-2, and MW-3 prior to purging and sampling. The measurements were recorded to
the nearest 0.01-foot from the referenced (top-of-casing) elevations. Groundwater |eve! data is
summarized in Table 3 and a copy of the well survey and the field documentation forms are
included in Appendix E.

The groundwater flow direction was toward the north at a hydraulic gradient of approximately
0.0004 ftft on July 28, 1999. Figure 3 is a potentiometric surface map generated from the
groundwater data collected that day.

4.2 Groundwater Sampling Results
The chemical analytical results of groundwater samples collected from monitoring wells MW-1,

MW-2, and MW-3 are summarized in Table 2. Copies of the laboratory data sheets are
included in Appendix F.

LAENSR\G908Y050\6908050. BRT.doc 3 10/20/98
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The foliowing is a summary of the analytical results:

e« TPH-d was detected in groundwater sample MW-2 at 160 micrograms per Liter (ug/L);

« MTBE was detected in groundwater samples MW-2 at 130 pgt, and in MW-3 at 270
ugfl; and

e« TPH-g and BTEX, were not detected at or above the laboratory reporting limits in
groundwater samples collect from monitoring wells MW-1, MW-2, and MW-3.

Water quality analyses were performed on groundwater samples collected from monitoring wells
MW-1 and MW-3. The results are summarized in Table 3 and the laboratory data sheets are
presented in Appendix F. The analytical results indicated the following:

o TDS for groundwater samples MW-1 was 6,600 milligrams per Liter {mg/L), and
MW-2 was 5,100 mg/L,

» Dissolved oxygen for groundwater sample MW-1 was 5.2 mg/L, and MW-2 was 3.0
mg/L,;

s Conductivity for groundwater sample MW-1 was 12,000 micro mhos per centimeter
(pmhos) and MW-2 was 9,400 umhos; and

¢ pH (measured in the field) for groundwater sample MW-1 was 7.31, MW-2 was 7.37
and MW-3 was 7.29.

4.3 Geotechnical Results

Geotechnical soil sampling results are summarized in Table 4 and the iaboratory reports are
presented in Appendix G. Laboratory testing indicated the following:

» Percent (%) water content for soil samples MW-2 @ 6.0 feet (ft) bgs was 6.8 % and
MW-3 @ 6.0 ft bgs was 5.1 %;

o Dry density for soil samples MW-2 @ 6.0 ft bgs was 104.7 pounds per cubic feet
(pcf) and MW-3 @ 6.0 ft bgs was 107.8 pcf;

» Specific gravity for soil samples MW-2 @ 6.0 ft bgs was 2.68 and MW-3 @ 6.0 ft bgs
was 2.71; and

« Porosity by phase relation for soil samples MW-2 @ 6.0 ft bgs was 0.3753 and MW-
3 @ 6.0 ft bgs was 0.3620.

5.0 CONCLUSIONS

This site appears to be excluded from the California State Water Board “Sources of Drinking
Water” policy, based on the relatively high levels of total dissolved solids (greater than 3,000
mg/L).

The build-up of petroleum hydrocarbon vapors in the unsaturated soil zone is not considered an
exposure pathway, based on the absence of TPH-g and BTEX in groundwater.

ENSR is requesting “No Further Action” from Alameda County Environmental Health
Services, based on source removal, and no apparent threat to human health or the
environment.

LAENSR\G908\W05016908050,.BRT.doc 4 10/20/99




The reduction in mass, mobility, and concentration of residual petroleum hydrocarbons in
groundwater will continue at this site as a result of natural attenuation. Natural attenuation is
the biodegradation, dispersion, dilution, sorption, volatilization, and/or chemical and biochemical
stabilization of contaminants to effectively reduce contaminant toxicity, mobility, or volume levels
that are protective of human health and the ecosystem (U.S. EPA Office of Research and
Development and Office of Solid Waste and Emergency Response).
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TABLE 1
GROUNDWATER LEVEL DATA
Oakland International Airport
United Airlines Building M-110

MW-1 7/28/99 10.91 6.12 4.79

MW-2 7/28/99 12.30 7.47 4.83

MW-3 7/28/99 12.51 7.67 4.84
LAENSRG208\0SM6908050.BRT .thl.doc 10/20/99




TABLE 2
ANALYTICAL RESULTS - GROUNDWATER
Oakland International Airport
United Airlines Building M-110

“Sample ID | Date Collected Total Petroleum MTBE. ' Volatile Organic Compounds
= - Hydrocarbons - IRE
. yeeE ] ) e —
~ Diesel  Gasoline | ... Benzene | Toluene | Ethylbenzene | Xylenes
| {uglL) (nglt) | moll) | (g} | (pg) (ng/L)
MW-1 7/28/99 ND ND ND ND ND ND ND
MW-2 7/28/99 160 ND &= 130 ND ND ND ND
MW-3 7/28/99 ND ND <7 270 ND ND ND ND
Reporting Limit 50 50 1.0 0.5 0.5 0.5 0.5
e
expl S tes Lapins™
Notes:
TTLC Total Threshold Limit Concentration
MTBE Methyl tert-Butyl Ether
NA Not analyzed
ND Not detected above laboratory reporting limits
po/L micrograms per Liter

LAENSR\6908\050\6908050.BR T thl.doc 10/20/99



TABLE 3
ANALYTICAL RESULTS - GROUNDWATER QUALITY
QOakland International Airport
United Airlines Building M-110

MwW-1 7/28/99 5.2 675‘3;, (?. 6,600 12,000 210 2,300 81 180 2.4 55 0.066 103
729@
MVY/-3 7128/99 30 §4.4° F* 5,100 9,400 190 1,900 91 150 2.0 120 0.16 100
Reporting 10 — 10 10 0.02 0.1 0.5 0.02 25 25 2.0 1.0
Lirmnit
Notes:
mg/L milligrams per Liter
gmhosfem micro mhos per centimeter
* pH and Temperature measured in the field
10/20/99
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TABLE 4
GEOTECHNICAL TEST RESULTS
Qakland International Airport
United Airlines Building M-110

T Wateral
3 ' Gray poorly
MW-2 @6.0 7/21/99 6.8 104.7 2.68 0.3753 graded SAND
) ) Gray poorly
MW-3 @ 6.0 7/21/99 51 107.8 2.71 0.3620 graded SAND
Notes:
pcf Pounds per cubic foot
* Material description based on grain size distribution

LAENSR\G908\0506908050.BRT .thl.doc 10/20/99
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.J\MEDA COUNTY
iEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agency Director

ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION (LOF)
. - 1131 Harbgr Bay Parkway, Suite 250

Aprl §, 1999 Aismeca, CA 84502-6577

StID # 1049 (510) 567-6700
FAX (510) 337-9335 .

Mr. Dennis Moulton

United Airlines

1100 Airport Drive

Qakland CA 84621

Re: Underground Tank Removals at United Airlines Maintenance Facility, 1100 Airport
Drive, Oakland CA 94621

Dear Mr. Moulton:

Thank you for the onsite visit on April 7, 1999 which allowed me to see the location of the

. recently removed underground storage tanks and the other United Airline underground tank site.
I have received and reviewed the March 1999 ENSR Underground Storage Tanks Closure
Report. The report includes the details of the removal of the 10k diesel and 10k unieaded

. gasoline tanks, in addition to the closure-in-place of the two 3,500 gallon fire suppression tanks.
Also included is the Burns & McDonnell October 22 and 23, 1997 report of sod and groundwater
samples taken around both of these tank areas. Based or the absence of the detection of ethylene

. glycol in the soil and groundwater samples next to the firs suppression tanks, no further action is

necessary for these tanks.

However, our office does not agree with the ENSR report, which recommends no further action
for the former diesel and gasoline tanks. We agree that no further soil excavation is practical but
the impact to groundwater will nesd further investigation. As you may be aware, the Regional
Water Quality Control Board (RWQCB) has requirements for the closure of low risk soil and
groundwater cases. Those requirements, which may be questioned for closure of this site are:

»  The adequacy of site characterization _

»  Whether the contaminant plume is migrating and

¢ Whether water wells, surface water or other sensitive receptors are likely to be impacted

In addition, special concern is given in the presence of the chemical, MTBE, which has unique
chemical properties, making it very difficult to remediate. Looking at the reguirements in
question, it is clear that residual soil and groundwater contamination exists and it likely extends
beneath the existing building. Samples collected adjacent to the building indicate the presence of

- TPH and MTBE in soil and/or groundwater. Since the existing building limited the original
investigation, the extent of the contamination was not fully delineated.

Because of the chemical properties of MTRE and the evolving Water Board policy, case closure
of residual MTBE cases have additional requirements than that of petroleum. The site must not
have any conduits, which could allow lateral or vertical migration. All potential receptors must
be protective. Please submit a work plan for additional site characterization, Please submit your
work plan within 45 days or by May 21, 1999. Irecommend that you have your consultant
contact me 1o discuss their recommendations.

:




Mr. D. Moulton

United Airlines, 1100 Airport Drive, Oakland 94621
StID # 1049

April 8, 1999

Page 2.

Sincerely,

/‘ga%”*(@u.___

Bamey M. Chan
Hazardous Materials Specialist

C: B. Chan, files
Mr. D. Klettke, Port of Oakland, 530 Water St., Oakland CA 94607
Mr. A. Klein, ENSR, 10324 Placer Lane, Suite 200, Sacramento, CA 85827
Wprql1004irport
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NORCHL GEOPHYSICAL
CONSULTANTS, INC.

August 12, 1999

Mr. Alan Klein

ENSR

10324 Placer Lane, Suite 200
Sacramento, CA 95827

Subject: Borehole Site Surveys
United Air Lines Maintenance Facility
Qakland International Airport
QOakland, CA

Dear Mr. Klein:

The purpose of this letter is to confirm that NORCAL Geophysical Consultants, inc. has completed
the work authorized for the proposal submitted May 11, 1999. The field work was conducted on
July 20, 1998 by NORCAL Geophysicist David Bissiri. NORCAL investigated a total of three (3)
proposed boring locations at the United Air Lines Maintenance Facility at Oakland International
Airport for detectable underground obstructions to drilling. Expected obstructions included
underground utilities and reinforced concrete.

The borehole site surveys were perfarmed with specific equipment and according to established
field procedures. Detailed descriptions of the equipment, methodology, field procedures, and
survey documentation are included in Appendix A. in addition to Appendix A, we have
enclosed two (2) copies of the Borehole Site Survey Logs and the Daily Field Reports that
were used to document our work, The Borehole Site Survey Logs provide information
regarding the proximity of detectable utilities and other possible obstructions to the proposed
boring locations. The Daily Field Report summatizes the order in which the field activities

were performed each day.

We appreciate the opportunity to provide you with this information,

Respectfuliy,

NORCAL Geophysical Consultants, inc.
{

[y -~

{F/W

David J. Bissiri
Geophysicist, GP-1009
DJB/WEB/jh
Enclosures: Appendix A, GEOPHYSICAL METHODOLOGY, FIELD PROCEDURES, AND
SURVEY DOCUMENTATION
REGIONAL OFFICE CORPORATE OFFICE
17151 NEWHOPE ST, SUITE 107 » FOUNTAIN VALLEY, CA 92708 1350 INDUSTRIAL AVENUE, SUITE A » PETALUMA, CA 94952

TELEPHONE (714) 70B-7727- FAX (714) 708-7720 TELEPHONE (707) 763-1312 « FAX (707) 762-5587
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Appendix A

GEOPHYSICAL METHODOLOGY

NORCAL used electromagnetic line locating {EMLL) and ground penetrating radar (GPR)
methods in an effort to detect underground utilities in the vicinity of proposed borehole
locations as delineated by ENSR. Descriptions of the methods are provided below.

Electromagnetic Line Location

Flectromagnetic line location techniques are used to locate the electromagnetic field resulting
from an electric current flowing on a line. These fields can arise from currents already on the
line (known as passive, or ambient signals) or currents applied to a line with a transmitter
(active). The most common passive signals are generated by live electric lines, grounded
water lines, and re-radiated radio signals. Active signals can be introduced onto conductive
utilities by connecting the transmitter to the line at accessibie locations. The transmitted
signal will then travel along the specific utility. This is referred to as electromagnetic
conduction {EMC). Additionally, a signal can be introduced onto a line through
electromagnetic induction (EMI). This involves transmitting a high frequency electromagnetic
field at, or above, the ground with either the transmitter placed in close proximity to the utility
or by means of an induction clamp placed around specific metaliic conduits. The transmitted
field then induces a current into the line.

The detection of underground utilities is dependent upon the composition and construction of
the line of interest. Utilities detectable with standard line location technigues include maost
continuously connected metal pipes, cables/wires or non-metallic utilities equipped with tracer
wires. These generally include water, electric, natural gas, telephone, and other conduits
related to facility operations. If there are no passive currents present, then these utilities must
be exposed at the surface or accessible in utility vaults in order to have an active signal placed
on them. Utilities that are not detectable using standard electromagnetic line location
techniques include those made of non-electrically conductive materials such as PVC,
fiberglass, vitrified clay, and metal pipes with insulating joints.

The EMLL instrumentation used for this investigation consisted of a Radiodetection RD-400
fine locator and a Fisher TW-6 inductive pipe and cable locator.

Ground Penetrating Radar

Ground penetrating radar is a method that provides a continuous, high resolution cross-section
depicting variations in the electrical properties of the shaliow subsurface. The method is
particularly sensitive to variations in electrical conductivity and electrical permittivity (the
ability of a material to hold a charge when an electrical field is applied).

The system operates by repeatedly radiating an electromagnetic pulse into the ground from
a transducer (antenna) as it is moved along a traverse. When the radar signal encounters an
interface representing a change in permittivity (resulting in what is known as an impedance
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contrast) some of the electromagnetic energy is reflected back to the surface. Notably, when
the signal encounters a metal object, virtually all of the incident energy is reflected. The
reflected signals are received by the transducer and are printed in cross-section form (time-
depth) on a graphical recorder. The resuiting records can provide information regarding the
location of underground utilities and the shallow stratigraphy. Generally, electrically
conductive materials, such as saturated clay can limit radar performance by reducing the
depth of signal penetration.

For this investigation, we used a Geophysical Survey Systems, Inc. SIR-2 Subsurface
interface Radar System, equipped with a 500 megahertz (MHz) antenna. This frequency
antenna is used to provide high resolution.

Equipment Functional Checks

At the beginning of the survey, NORCAL performed EMLL and GPR instrument checks, as
recommended by the manufacturers, to ensure proper equipment function. These function
checks included testing the batteries, as well as instrument response. Particular attention
was paid to the GPR calibrations.

FIELD INVESTIGATION

We investigated a total of three (3) proposed borehole locations. The objective at each
proposed location was to mark the locations of nearby underground utilities and other
subsurface features that may be potential obstructions to the drilling operation. The
investigation consisted of basically five tasks, as follows:

Task 1 Site Reconnaissance: the vicinity of each proposed boring site
area was inspected for surface evidence of underground utilities
that may be within the general area.

Task 2 EMLL Survey: We used the EMLL systems to investigate the
areas of concern for potential subsurface obstructions such as
utilities. The locations of any detected obstructions were marked

with spray paint.

Task 3 GPR Survey: We obtained GPR data over the proposed barehole
locations along north-south and east-west trending traverses.
Where possible, these traverses were approximately 20 feet
long, and centered on the proposed borehole location. The GPR
data were used to aid in confirming the locations of detected and
suspected underground utility alignments. We examined the GPR
records for patterns characteristic of underground utilities or
variations in the subsurface material that may be associated with
utility trenches. The locations of the utility alignments, and/or
localized GPR anomalies were painted on the ground.
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Task 4 Recommendations: Based on the findings of the above
procedures, we determined whether the proposed boring
locations had possible underground obstructions a safe distance
away. [f obstructions were in close proximity to the proposed
boring locations, we recommended an alternative location . The
cleared borehole locations were delineated by painting a white
circle containing a fluorescent pink *N* (indicating that NORCAL
had investigated that particular location) on the ground.

Task 5 Draft Borehole Site Survey Log: Upon completion of the borehole
site survey, we prepared field sketches of the areas of
investigation on Borehole Site Survey log forms.

Survey Documentation

We used the Daily Field Reports and the Borehole Site Survey Log forms to document our
work. The Daily Field Report summarizes the day’s activity. The Borehole Site Survey Logs
present the pertinent information associated with each proposed borehole location. These
logs are separated into three sections. The upper section of the log consists of the site
specific information such as location, borehole number, etc. The center section of this log is
a 1 inch equals 10 feet scale map showing the locations of the proposed borehole, the
alternative location (if applicable), the GPR traverses, surface objects, anomaly locations, etc.
The lower section of the log includes our explanations and remarks for each survey area. This
includes a list of the equipment used and the procedures performed at each site. The blank
area in the lower right hand corner of the log is used to list any site specific remarks that may
be required to further explain the field activities or results.




GEOPHYSICAL
|_ CONSULTANTS

NCRCAL
DAILY FIELD REPORT

Date: 7/20/6{ 4 Client/Location: B“\S%/ UAL - OAuArn MA AT, FAC.

Personnel: D« B(35{3 Equipment: G- ¥ /ﬁ/“rc L

TIME NOTES

(2100 _Apdish PAREATL
\LL g AR ET AtAse i@ A”

- : . (.4 il
(Do il Al  AS Peier PAss Need uhalits .”'{ﬁa{x’
[ US SiAe T Rifly Al
N '] - — . L
T AT 1.0 Bowd A5 &£ AMus—| 7 e bo rel 2 LDy
-

[ 30 S TaeT A PP Siaists JPAei Bae f g T
(5100 Pl i3l FAARLTIEAT (Clhr - CRAE. TR

NO B [FBcomrt A NACD “Adchsdtt. ALl Nyces

=5 PP ALY AA LS —D . THovett o ATel7/es wif&
DRATECTRO  Cios Bl TlA Y Peev SAB surfatl
i HigHLY WS TUuBRD Anmid AAAY LR <D YL, Sotfs

CLTreil s WA DETBCT 88 H

FIELD DAY SUMMARY __ Coxrfle-T®)) D WVS Reall vov b

mﬂﬁﬁgtme Signature
NORCAL Representatwe
Dy}u\ﬂ %/%/ 2 (

1350 INDUSTRIAL AVENUE SUITE A » PETALUMA, CA 940852
TELERHONE (707) 763-1312 = FAX [{707) 762-5587




PERSONNEL: “P=5 } °

JOB: DATE: ’7/14/?6{

) GEOPHYSICAL
COHSULTANTS
INE.

NOrRCAL

CLIENT: §xae.

LOCATION: AL — OAlLAAD /e

BORING: AA v —|

ot

L

Scale: 17 = 10
EXPLANATION NOTES
O Original Boring Locolion F.j:.ii_g_l;p.:m Procedure Surface Conditions:
L chn:} _ E {Conduclion) _ Wel
® Final Boring Locoiion _ ferani _EMI_{indiclion) _fﬁ'rr-w

AU'; f5nl _ olther

p— GPR Traverse ape - =n
. nolher ¢ GPR

CJos-— Localized GPR Anomaly

_— Utility Alignrment REMARKS

Utilities

_ T (Telephone, Comm.) _ 5% {Sanitary Sewer)

_ E (Eicctric) _ SO (Sterm Drain)

— NG (Moturol Gos) _ W (woter)

_ CA {Compressed Air) _ FS (Fire Supression}

_ STM (Steam) _ UU (Undifferentiated Utility}

Surfece

_ RC (Reinforced Concrete) _ Soil

_ AC (Aspholt) _ Gravel

_ C (Concrete) _ other




PERSONNEL: - =3B CLIENT: EsAK
JOB: DATE: 7/n g fad {OCATION: (AAL ~OMEA~Y AAc T, Fac,

HYSICAL

NORCAL #87s —g

BORING: Al —¢&

o

T

Sealer 17 = 10

EXPLANATION NOTES

; £ : Eequi h1 Procedure: Surace Condilions
Gt et _ﬁﬁmdur} ..}VCﬁ/Hduclinn} =
E Z Dry
/Np%‘nt

L Fingl Boring Lecalion ~A0_400 b induclion)
/ . —. eiher

p— GPR  Trovetse Scope
_. olher ~GPR

o — Localized GFR Anomaly

REMARKS

_—t— Utility  Alignment

Ulilities

— 1 {Telephons, Camm.) _ 55 (Sanitary Scwer)
— E (Eleclric) _ 50 (Storm Droin)
_ KNG {Noturcl Gos) _ W (Water)

_ CA (Campressed Air) _ F5 {Fire Supresaion) IL f’
— STM [Steam) £ uu {Undifferentioled Utiity) —T— W=yl A L2

Shrfoce

RC~TReinforced Concrete) _ Sel
AC [(Asphalt) — Grovel
— G {Concrete) _. other

I EE & BN B B B SN N BN R R R T - S = B =

™~
'\lh\

i

X

&

‘-\

'\\

B

N




PERSONNEL: [ TR

CLIENT: R A/SIt

JOB:

DATE: /2o(aq

BORING:

A =

OCATION: [AAC — OA KLASS AAlaT B4R

3

Fa B {r
! | =

T B g e, el AT
,-'JI Hala=- = L e M s e
Lot t v
i

o HAAGER Do -
Sealer 17 = 10
EXPLANATION NOTES
O Original Boring Location EWML Procedure: Surfoce Cendilions:
_“Pg (Rodor) _ EMC (Conduction) _ Wel
L 2 Final Boring Location _ fD_A00 r ﬁl (induction) '___,.Hrﬁf"f
- Lher
GPR Traverse _ M Seope _/?-M:hl — oine
= = _ olher PR
L] Localized GPR Anamaly
REMARKS

Utility Alignment

Ulditias
- T (Telephone, Comm.) _ 55 (Sanitary Sewer)
~ E (Electric) _ 5D (Storm Drain)
_ NG (Notural Gas) _ W {water) [/(
_ CA (Compressed Air) _ F$ (Fire Supression} VLS
_ STM {Steom) _ UU (Undifferentiated Utility)
Surfgce .
:_},(Rcinforc:d Concrete) _ Soil

AC phoit} _ Gravel

{Concrete) _ other

RKLOMWA H“"‘J—Augﬂ

o (=




APPENDIX C

ENSR STANDARD OPERATING PROCEDURES (SOPs)



STANDARD OPERATING PROCEDURE LIST

SOP-1 SOIL BORING SAMPLING

SOP-3 SOIL CLASSIFICATION

SOP-4 SAMPLE IDENTIFICATION AND CHAIN-OF-CUSTODY PROCEDURES

SOP-5 LABORATORY ANALYTICAL QUALITY ASSURANCE AND CONTROL

SOP-6 HOLLOW-STEM AUGER MONITORING WELL INSTALLATION AND
DEVELOPMENT

SOP-7 GROUNDWATER PURGING AND SAMPLING

SOP-12 MEASURING LIQUID LEVELS USING A WATER LEVEL INDICATOR OR
INTERFACE PROBE
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STANDARD OPERATING PROCEDURES
RE: SOIL BORING SAMPLING
SOP-1

During drilling with a hollow-stem auger or air-rotary rig, soil samples are typically collected in thin-
walled brass or stainless steel tubes 6 inches long by 2 inches outside diameter. Three of the
tubes are set, typically, in an 18-inch-long split-barrel sampler. The sampler is usually lowered
into the open borehole attached either to the end of drilling pipe or on a wire-line hammer device.

When possible, the split-barrel sampler is driven its entire length, either hydraulically or by
repeatedly pounding a 140-pound hammer using a 30-inch drop. The number of drops (blows)
used to drive the sampler is recorded on the boring log. The sampler is extracted from the
borehole and the tubes containing the soil samples are removed. Upon removal from the
sampler, the ends of the lowermost tube are typically covered with aluminum foil or "Teflon"
sheets and plastic caps. The sample may be extruded from the tube and sealed within another
appropriate cleaned sample container (e.g., glass jar). The sealed sample is labeled and
refrigerated for delivery, under strict chain-of-custody, to the analytical laboratory. These
procedures minimize the potential for cross-contamination and volatilization of volatile organic
compounds (VOC) prior to chemical analysis.

Material from one of the other tubes is analyzed in the field, when required, using either a portable
photoionization detector (PID) or equivalent analytical instrument. The purpose of this field
analysis is to qualitatively determine the presence or absence of hydrocarbons. The soil sample
is enclosed in a container (eg., plastic bag) to allow for some volatilization of VOC. The PID is
then used to measure the concentrations of hydrocarbons within the container headspace. The
data is recorded on the boring logs at the depth corresponding to the sampling point.

Any remaining soil collected from the sampler at that interval is described geologically using the
USCS or other appropriate classification system) on a boring log. All driling and sampling
equipment are either steam-cleaned or washed prior to use at each site and between boreholes to
minimize the potential for cross-contamination. Sampling equipment is also cleaned between
samples.
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STANDARD OPERATING PROCEDURES
RE: SOIL CLASSIFICATION
SOP-3

Soil samples are classified according to the Unified Soil Classification System. Representative
portions of the samples may be submitted under strict chain-of-custody to an analytical laboratory
for further examination and verification of the in-field classification, and analysis of soil mechanical
and/or petrophysical properties. The soil types are indicated on logs of either excavations or
borings together with depths corresponding to the sampling points, and other pertinent
information.
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STANDARD OPERATING PROCEDURES
RE: SAMPLE IDENTIFICATION AND CHAIN-OF-CUSTODY PROCEDURES
SOP-4 '

Sample identification and chain-of-custody procedures ensure sample integrity, and document
sample possession from the time of collection to its ultimate disposal. Each sample container
submitted for analysis is labeled to identify the job number, date, time of sample collection, a
sample number unigue to the sample, any name{s) of on-site personnel and any other pertinent
field observations also recorded on the field excavation or boring log.

Chain-of-custody forms are used to record possession of the sample from time of collection to its
arrival at the laboratory. During shipment, the person with custody of the samples will relinquish
them to the next person by signing the chain-of-custody form(s) and noting the date and time. The
sample-control officer at the laboratory will verify sample integrity, correct preservation, confirm
collection in the proper container(s), and ensure adequate volume for analysis.

If these conditions are met, the samples will be assigned unique laboratory log numbers for
identification throughout analysis and reporting. The log numbers wili be recorded on the chain-
of-custody forms and in the legally-required log book maintained in the laboratory. The sample
description, date received, client's name, and any other relevant information will also be recorded.
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STANDARD OPERATING PROCEDURES

RE:

LABORATORY ANALYTICAL QUALITY ASSURANCE AND CONTROL

SOP-5

In addition to routine instrument calibration, replicates, spikes, blanks, spiked blanks, and certified
reference materials are routinely analyzed at method-specific frequencies to monitor precision and
bias. Additional components of the laboratory Quality Assurance/Quality Control program include:

1.
2

o b

Participation in state and federal laboratory accreditation/certification programs;

Participation in both U.S. EPA Performance Evaluation studies (WS and WP studies) and
inter-laboratory performance evaluation programs;

Standard operating procedures describing routine and periodic instrument maintenance,
"Qut-of-Control"/Corrective Action documentation procedures; and,

Multi-level review of raw data and client reports.
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STANDARD OPERATING PROCEDURES

RE: HOLLOW-STEM AUGER MONITORING WELL INSTALLATION AND
DEVELOPMENT

SOP-6

Boreholes for monitoring wells are drilled using a truck-mounted, hollow-stem auger drill rig. The
borehole diameter will be a minimum of 4 inches larger than the outside diameter of the casing
when installing well screen. The hollow-stem auger provides minimal interruption of drilling while
permitting soil sampling at desired intervals. Soil samples are collected by either hammering or
hydraulically pushing a conventional split-barrel sampler containing pre-cleaned 2-inch-diameter
brass tubes. A geologist or engineer from ENSR, continuously logs each borehole during drilling
and constantly checks drill cuttings for indications of both the first recognizable occurrence of
groundwater and volatile hydrocarbons, using either a portable photoionization detector, flame
ionization detector, or an explosimeter. The sampler is rinsed between samples and either steam
cleaned or washed with all other driling equipment between borings to minimize the potential for
cross-contamination.

Monitoring wells are cased with threaded, factory-perforated and blank Schedule 40 PVC. The
perforated interval consists of slotted casing, generally with 0.020-inch-wide by 1.5-inch-long slots,
with 42 slots per foot. A PVC cap may be secured to the bottom of the casing with stainless steel
screws; no solvents or cements are used. Centering devices may be fastened to the casing to
ensure even distribution of filter material and grout within the borehole annulus. The well casing is
thoroughly washed andfor steam cleaned, or may be purchased as pre-cleaned, prior to
installation.

After setting the casing inside the hollow-stem auger, sand or gravel filter material is poured into
the annular space to fill from boring bottom to generally 1 foot above the perforated interval. A 1-
to 2-foot thick bentonite plug is set above this filter material to prevent grout from infiltrating into
the filter pack. Either neat cement, containing about 5 percent bentonite, or sand-cement grout is
then tremmied into the annular space from the top of the bentonite plug to near surface. A traffic-
rated vault is installed around each wellhead for wells located in parking lots or driveways, while
steel "stovepipes" are usually set over wellheads in landscaped areas.

After installation, the wells are thoroughly developed to remove residual drilling materials from the
wellbore, and to improve well performance by removing fine material from the filter pack that may
pass into the well. Well development techniques used may include pumping, surging, bailing,
swabbing, jetting, flushing, and air-lifting. All development water is collected either in drums or
tanks for temporary storage, and properly disposed of depending on laboratory analytical results.
To minimize the potential for cross-contamination between wells, all development equipment is
either steam cleaned or properly washed prior to use.
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STANDARD OPERATING PROCEDURES
RE: GROUNDWATER PURGING AND SAMPLING
SOP-7

Prior to water sampling, each well is purged by evacuating a minimum of three wetted well-casing
volumes of groundwater. When required, purging will continue until either the discharge water
temperature, conductivity, or pH stabilize to within 10% of previously measured values; and a
maximum of ten wetted casing volumes of groundwater have been recovered, or the well is bailed
dry. When practical, the groundwater sample should be collected when the water level in the well
recovers to at least 80 percent of its static level. Field measurements, observations and
procedures are noted.

The sampling equipment consists of a clean bailer, or stainless steel bladder pump with a "Teflon"
bladder. If the sampling system is dedicated to the well, then the bailer is usually "Teflon," but the
bladder pump may be PVC with a polypropylene bladder. Sample container type, preservation,
and volume depends on the intended analyses.

The groundwater sample is decanted into each VOA vial in such a manner that there is no
meniscus at the top of the vial. A cap is quickly secured to the top of the vial. The vial is then
inverted and gently tapped to see if air bubbles are present. If none are present, the vial is
labeled and refrigerated for delivery, under strict chain-of-custody, to the analytical laboratory.
Label information should include a unique sample identification number, job identification number,
date, time, and the sampler's initials.

For quality control purposes, a duplicate water sample may be collected from a well. When
required, a trip blank is prepared at the laboratory and placed in the transport cooler. It is labeled
similar to the well samples, remains in the cooler during transport, and is analyzed by the
laboratory along with the groundwater samples. In addition, a field blank may be prepared in the
field when sampling equipment is not dedicated. The field blank is prepared after a pump or bailer
has been either steam cleaned or properly washed, prior to use in the next well, and is analyzed
along with the other samples. The field blank analysis demonstrates the effectiveness of in-field
cleaning procedures to prevent cross-contamination.

To minimize the potential for cross-contamination between wells, all well development and water
sampling equipment not dedicated to a well is either steam cleaned or properly washed between
use. As a second precautionary measure, wells are sampled in order of lowest fo highest
concentrations as established by available previous analytical data.

In the event the water samples cannot be submitted to the analytical laboratory on the same day
they are collected (e.g., due to weekends or holidays), the samples are temporarily stored until the
first opportunity for submittal either on ice in a cooler, such as when in the field, or in a refrigerator.
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STANDARD OPERATING PROCEDURES

RE: MEASURED LIQUID LEVELS USING A WATER LEVEL INDICATOR OR INTERFACE
PROBE

SOP-12

Field equipment used for liquid-level gauging typically includes the measuring probe (water level
or interface) and a clean product bailer(s). The field kit also includes cleaning supplies (buckets,
TSP, spray bottles, and deionized water) to be used in cleaning the equipment between wells.

Prior to measurement, the probe tip is lowered into the well until it touches bottom. Using the
previously established top-of-casing or top-of-box {i.e., wellhead vault) point, the probe cord (or
halyard) is marked and a measuring tape (graduated in hundredths of a foot) is used to determine
the distance between the probe end and the marking on the cord. This measurement is then
recorded on the liquid-level data sheet as the "Measured Total Depth" of the well.

When necessary in using the interface probe to measure liquid levels, the probe is first electrically
grounded to either the metal stove pipe or another metal object nearby. When no ground is
available, reproducible measurements can be obtained by clipping the ground lead to the handle
of the interface probe case.

The probe tip is then lowered into the well and submerged in the groundwater. An oscillating
(beeping) tone indicates the probe is in water. The probe is slowly raised unitil either the
oscillating tone ceases or becomes a steady tone. In either case, this is the depth-to-water (DTW)
indicator and the DTW measurement is made accordingly. The steady fone indicates floating
hydrocarbons. In this case, the probe is slowly raised until the steady tone ceases. This is the
depth-to-product (DTP) indicator and the measurement of DTP is recorded. A corrected depth to
groundwater to account for floating hydrocarbons can be calculated by using the following
formula:

CDTW =DTW - (SP.G x LHT).

CDTW = Corrected depth to groundwater.

DTW = Measured depth to groundwater.

SP.G = Specific gravity: unweathered gasoline = 0.75; diesel = 0.80
LHT = Measured liquid hydrocarbon thickness.

The corresponding groundwater elevation is the difference between a previously determined well
reference elevation and either the depth fo groundwater or the corrected depth to groundwater.

The process of lowering and raising the probe must be repeated several times to ensure accurate
measurements. The DTW and DTP measurements are recorded on the liquid-level data sheet.
When floating product is indicated by the probe's response, a product bailer is lowered partially
through the product-water interface to confirm the product on the water surface, and as further
indication of product thickness, particularly in cases where the product layer is quite thin. Either
this measurement or the difference between DTW and DTP is recorded on the data sheet as
"product thickness”.
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STANDARD OPERATING PROCEDURES

RE: MEASURED LIQUID LEVELS USING A WATER LEVEL INDICATOR OR INTERFACE
PROBE

SOP-12 (cont.)

In order to avoid cross-contamination of wells during the liquid-level measurement process, wells
are measured in the order of "clean” to "dirty” (where such information is available). In addition,
all measurement equipment is cleaned with TSP or similar solution and thoroughly rinsed with
deionized water before use, between measurements in respective wells, and at the completion of
the day's activities.
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APPENDIX D

BORING LOGS and WELL CONSTRUCTION DETAILS
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APPENDIX E

WELL SURVEY and FIELD DOCUMENTATION FORMS



NOTES

VERTICAL DATUM: ASSUMED TO BE CITY OF QAKLAND
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e ENSR
GROUNDWATER/LIQUID LEVEL DATA
{measurements in feet)

Project Address: 1100 Airport Drive Bldg-110,0akland,CA. Date: | [2@ (Q%
Recorded by: "ﬂ?_ Project No.: 6908-G50.300
Measured Depth o Depthto | Product Comments @OB)
Well No.} Time | Well Elev | Total Depth | Gr. Water | Product | Thickness (product skimmer in well)
MW-1 |ob2S .S b -
Mw-2 [0L3%0 2lS | N
MW-3 (0L 22nsS | 1k

Notes:



l MONITORING WELL SAMPLING INFORMATION SHEET Em
Glent, AL OARALD Project No: 308 -0S0. 308
l site: {100 Adbobr pb Aib~1D Well Designation; W) — | (}
DAAALD A
l Is setup of traffic control devices required?: Setup & Takedown time: hours
Is there standing water in well box?: YES  (Above TOC Below TOC)
' Is Top of Casing cut level?: NO @ (If NO please explain in remarks)
Is well cap sealed and locked?: NO YES > (If NO please explain in remarks)
Height of Well Casing Riser (in inches): LD"‘\
l General condition of Wellhead assembly: @ellent ) Good  Fair Poor (Explain in remarks)
Purging Equipment: 27 Disposable bailer X Submersible pump
2" PVC bailer Dedicated baiier
l : 4" PVC bailer
Sampled with: Disposable bailer: . Teflon bailer: —
' Well diameter: 2 3 4 8" _____ -
Purge Vol. Multiplier: 0.163 0.367 0.653 1.47 261 gal/ft <
' Initial Measurement Recharge Measurement
Time:__ Q2SS Time__ 12z Caiculated purge:_&k__‘
Depth of well: 2353 Depth to water: 8 = \L Actual purge: SO
' Depth to water: _Q__J_?-; '
Start purge: oLy Sampling time: © 150 Sampling Date:l_a_‘@;[i]j_
l Time Temp (F) EC pH Turbidity 0 (ppm) | Volume (Gal.)
okst 16T [HAMS AN [ 1
| Cetz (OB 9 | [D).09 3
St Je2 I [ay 30
Sample appearance,__ & = e gAR
l QC samples collected at his well:__20J & Lock: E_L_M—_
Equipment replaced: (Check all that apply) Note condition of replaced item.
' 2" Locking Cap: Lock #2357 Lock #0909:
3" Lacking Cap: Lock #3753; Lock-Doalphin:
l 4" Locking ¢ Cap: Chevron Lock:
Remarks: Pebr PunmSSl NN PortA cLondy CbAy
l Signature: \‘_)\ E’ Review:
l LAENSRadminMoenitoring Well Sampling info. Sheet.dog




MONITORING WELL SAMPLING INFORMATION SHEET Em

Client. WAL [ @A&\Mb

site: 110D Aol pb BIMC-1D

Project No: 2308 -©50. 30D
Well Designation: M ~ 2

oh\A D A _
Is setup of traffic control devices required?: (N.D/f YES  Setup & Takedown time: hours
Is there standing water in well box7?: Y~ YES (Above TOC Eelow_]:OC)
Is Top of Casing cut level?: NO (YE®  (If NO please explain in remarks)
s well capSaaledand locked?: NO . (YES  (IfNO please explain in remarks) g
Height of Welt Casing Riser (in inches): & |

Good Fair Poor (Explain in remarks)

T
General condition of Wellhead assembly: écellgnt’

Purging Equipment: 2" Disposable bailer __ ><_ Submersible pump

2" PVC bailer Dedicated bailer
. 4" PVC bailer
Sampled with: Disposable bailer: _ X, Teflon bailer:
Well diameter: > 3 eX e 8
Purge Vol. Multipfier: 0.163 0.367 0.653 1.47 2.61 gal/ft.

Initiat Measurement Recharge Measurement
Time: £33 C Time:_ 025 1

Depth of well:_2. (.7 S™  Depth to water,_B. o™
Depth to water: 24 1

Calculated purge: 25
Actual purger___ ST

Start PU"QEI_.Q%S 2. Sampling time: (PO Sampling Date: _’k &leg
Time Temp (F) EC pH Turbidity 0 (ppm) Volume (Gal.)
0fo\ o). % [A35nS 1037 (]
el s |bb.l LB |7.2% Y
OR [b1A [Ro2y [1.28 | SO

Sample appearance:_S fnl=(L e4d {oLout .
QC samples collected at his well:__p0 ¢ LOCki_ﬁf/ﬁ{Q___

Equipment replaced: (Check all that apply) Note condition of replaced item. }
2" Locking Cap: Lock #2357: Lock #0909:
3" Locking Cap: Lock #3753: Lock-Doiphin:

4" Locking_; Cap: Chevron Lock:

Remarks: \&\ @)25“50{1% L#L’M/ss Lbag & ey ,M/\E IS 8‘ ; lﬁb@ SO

Signature: A h : Review:

LAENSR\admin\Monitoring Well Sampling [nfo. Sheet.doc




ENsR

MONITORING WELL SAMPLING INFORMATION SHEET

Client AL { pALASD Project No: 2908 -050.300

site: 1100 Akl N AL~ LD Well Designation: i = >
DAIASD A

Is setup of traffic control devices required?: (NO'  YES  Setup & Takedown time: hours

Is there standing water in well box?: N YES  {Above TQC Below TOC)

is Top of Casing cut ievel?: NO YE {if NO please explain in remarks)

Is well caand lgcked?; NO (If NO please explain in remarks)

Height of Well Casing Riser (in inches): :
General condition of Wellhead assembly: Excellent ,) Good  Falr Poor {Explain in remarks)

Purging Equipment: MSabie bailer X Submersible pump
2" PVC bailer Dedicated bailer
. 4" PVC bhailer
Sampled with: Disposable bailer: __<___ Teflon bailer:
Well diameter: 2" 3 4 X_ & 8"____
Purge Vol. Multiplier: 0.163 0.367 0.653 1.47 2.61 gal/t.
Initial Measurement Recharge Measurement
Time:_Olo2 Time: OB 2D Calculated purge: =e
Depth of well; 2285~ Depth towater: &_.9> Actual purge: SO
Depth to water:_-7; b | |
Start purge: D 14 Sampling time: _ &84 O Sampiling Date:J___/_ﬁ’_j Eaalke
Time Temp (F) E.C. pH Turbidity 0 (ppm)/,»"' Volume (Gal.)
S8 [bdd [FmS hog N
PO ot > 820 | 12 =
o8 Jo By (132 1 S0

Sample appearance:;__Séval-elzdd ([ dtoud\

QC samples collected at his well:_ 1302 & __ Lock:__ 0P & _
Equipment replaced: (Check all that apply) Note condition of repiaced item.

2" Locking Cap: Lock #2357 Lock #0909:

3" Locking Cap: Lock #3753: Lock-Dolphin;

4" Locking Cap: Chevron Lock:

Remarks: __ DY @2@@@ [Ler mmg—mbm LB & QLY
DAL E2B (o> st s &opsy |

Signature: ﬂ h Review:

LAENSR\admimMonitoring Well Sampling Info. Sheet.doc




McCAMPBELL ANALYTICAL INC.

CHAIN OF CUSTODY RECORD

A

110 2" AVENUE SOUTH, #D7
PACHECO, CA 94553-3560 TURN ARGUND TIME l:‘k Q I; &
Telephone: (925) 798-1620 Fax: (925) 798-1622 RUSH 24 HOUR 43 HOUR 5DAY
Report To ALAY YLEAM Bill To: & 58 Analysis Request Other Comments
Company: £ ,j&.h o -
(0324 PLACS [N Hoc0 /2 & | }35
Shero ch. 95821 __ el 9. E Z =
Tele: ile) Do~ 110D Fax: (i) B2~ BLOO \J B Rl EE 33
Project #: { flog-ps, 380 Project Name: JA]~ Oiﬂrm"{ﬁ g a = = 3 5 =l .
j ion; p A A Sog1E] 18] 1214 |5 ) g
Project Location: \o0_AMPDET oWt  0ACLAMD HHBEREE RE S S
Sampler Signatute;_\‘j Ao J}_,! N P.,AH&,‘_U) _ 2 g g 5 o j - % T |-
; METHOD | & {5y |2 5 aﬂ,@ P o Al e IS
SAMPLING o | MATRIX  [oercerven| 2|2 |5 (2] |5 O N o g 17§ B33
) 2 i leleleiBlo|ele]le wlelala ".‘.Q 3 - "
g | EFIHEHE BB R
SAMPLE ID LOCATION g1 g SRR Y ) R S R E R - R 2| BDSIS
Date |Time | 8 |9 |& A Sl lel g [E18121S 18181218 55|08 =
Slalflza3ElalclglElazlzlzlciBlzlzlz121812E2lclEd |als
SlEEREEB(EeEBIEE|E A5 5|5 E]E]2)5)3 383 F=ElS
; X a1 Pt fd 2
- shal030|2 ] IX IS X B ¥ [ e fx
M- of4o|S \ f IHINRANN
W) — 2 7 '{)6'(:‘ 5 N \k v \b / B Y N n
" i < ¢
Relinquished By: _Date: Time; | Reteived By: AN e R ks:
A ™ X/ P—,-)g) T ™~ /3 /i")['\\‘]_ e'g}gilgrm IvVLENErak
) e 205 | e VAL |
=L 'Ol:-cTB b= — Tim; el }- A R — Bicarbonate Alkalinity, Carbonate Alkalinity, Hydroxide Alkalinity
clinquishes 2y ' ' v Calcium, Chleride, Copper, Foaming Agents (MBAS), Iron, Maghe;ium
e . i Manganese, pH, Potassium, Sodium, Specific Conductance, Sulfaie '
Relinquished By: Date: | Time: | Received By: Total Dissolved Solids, Total Hardness, Zinc '




APPENDIX F

LABORATORY DATA SHEETS — GROUNDWATER




110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622

http://www.mccampbell.com E-mail: main@mecampbell.com

- - - - - - - - a e .

ENSR Client Project ID: #6908-050.300; UAL- | Dat¢ Sampled: 07/28/99
Oakland Received:
10324 Placer Lane, Suite200 Date Received: 07/28/99
Sacramento, CA 95827 Client Contact: Alan Klein Date Extracted: 07/28/99
Client P.O: Date Analyzed: 07/28/99
08/05/99
Dear Alan:

Enclosed are:

1). the results of 3 samples from your #6908-050.300; UAL-QOakland project,
2}. a QC report for the above samples

3). a copy of the chain of custody, and

4). a bill for analytical services.

All analyses were completed safisfactorily and all QC samples were found to be within our control limits.
If you have any questions please contact me. McCampbell Analytical Laboratories strives for excellence in

quality, service and cost. Thank you for your business and I look forward to working with you again,

Yours truly,

o

Edward Hamilton, Lab Director




- N N N .

é McCAMPBELL ANALYTICAL INC,

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone ; 925-708-1620 Fax : 925-798-1622

hitp:/fwww.mecampbell.com E-mail: main@mecampbell.com

ENSR

10324 Placer Lane, Suite200

Sacramento, CA 95827

Client Project ID: #6908-050.300; UAL-

Oakland

Date Sampled: 07/28/99

Date Received: 07/28/99

Client Contact: Alan Klein

Date Extracted: 07/28-08/02/99

Client P.O:

Date Analyzed: 07/28-08/02/99

Gasoline Range (C6-C12) Volatile Hydrocarbons as Gaseline*, with Me

EPA methods 5030, modified 8013, and 8020 or 602; California RWQCB (SF Bay Region) method GCFID{5030)

thyl teré-Butyl Ether* & BTEX*

- 0
LabID | ClientID | Matrix | TPH(g)® | MTBE | Benzene | Toluene | BUBen™ |y i es | %o Recovery
Zene Surrogate
16152 MW-1 W ND ND ND ND ND ND 108
16153 MW-3 W ND 220 i/ 270 ND ND ND ND 107
16154 MW-2 W ND 130 / ND ND ND ND 107
/%
el
Reporting Lirnit unless W 50 ug/L 5.0 0.5 0.5 0.5 0.5
otherwise stated; ND
means not detected above
the reporting limit 5 1.0 mg/kg 0.05 0.005 0.0G5 0.005 0.005

* water and vapor samples are reported in ug/L, wipe samples in vg/wipe, soil and sludge samples in mg/kg, and all TCLP and SPLP extracts

inug/l

¥ cluttered chromatogram; sample peak coelutes with surrogate peak

*The following descriptions of the TPH chramatogram are cursory in nature and McCampbell Analytical is not responsible for their
interpretation: a) unmodified or weakly modified gasoline is significant; b) heavier gasoline Tange compounds are significant{aged
gasoline?); c) lighter gasoline range compounds (the most mobile fraction) are significant; d) gasoline range compounds having broad
chromatographic peaks are significant; biologically aktered gasoline?; €) TPH pattern that does not appear to be denived from gasoline (7); f)
one to a few iselated peaks present; g) strongly aged gasoline or diese] range compounds are significant; h) lighter than water immiscible
sheen is present; i) liquid sample that contains greater than ~5 vol. % sediment; j} no recognizable pattern.

DHS Certification No, 1044

/. // Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

http:/fwww. mecampbell.com E-mail: main@mecamphbell.com

ENSR
10324 Placer Lane, Suite200

Sacramento, CA 95827

Client Project ID: #6908-050.300; UAL-
Oakland

Date Sampled: 07/28/99

Date Received: 07/28/9%

Client Contact: Alan Klein

Date Extracted: 07/28-08/04/99

Client P.O:

Date Analyzed: 07/29-08/04/99

Diesel Raj

nge (C10-C23) Extractable Hydrocarbons as Diesel *

EPA methods modified 8015, and 3550 or 3510; California RWQCB {SF Bay Region) method GCFID{3550) or GCFID(3510)

Lab ID Client ID Matrix TPH(d)" % Recovery
Surrogate
16152 MW-1 W ND 92
16153 MW-3 W ND 99
16154 MWw-2 W 160,b 99
Reporting Limit unless otherwise W 50 ug/L
stated; ND means not detected above
the reporting limit 5 1.0 mg/kg

* water and vapor samples are reported in ug/L, wipe samples in ug/wipe, soil and sludge samples in mg/kg, and all TCLP / STLC / SPLP

extracts m ug/L

* eluttered chromatogram resulting in coeluted surrogate and sample peaks, or; surropate peak is on elevated baseline, or; surrogate has been

diminished by dilution of original extract.

*The following descriptions of the TPH chromatogram are cursory in nature and McCampbell Analytical is not responsible for their
interpretation: a) unmedified or weakly modified diesel is significant; b) diesel range compounds are significant; no recognizable pattern; c)
aped diesel? is significant); d) gasoline range compounds are significant; e} medium boiling point pattemn that does not match diesel (7); D
onc to a few isolated peaks present; g) oil range compounds are significant; h) lighter than water immiscible sheen is present; i) liquid
sample that contains greater than ~5 vol. % sediment.

DHS Certification No. 1644

A%/ Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622
http./www mecampbell.comn  E-mail: main@meccampbetl.com

ENSR
10324 Placer Lane, Suite200

Sacramento, CA 95827

Client Project ID: #6908-050.300; UAL-

Date Sampled: 07/28/99

Oakland

Date Received: (7/28/99

Client Contact; Alan Klein

Date Extracted: 08/01/99

Client P.O:

Date Analyzed: 08/01/99

EPA method 8260 modified

Oxygenated Volatiie Organics By GC/MS

Lab ID 16152 16153 16154
Reporting Limit

Client ID MW-1 MW.3 MW-2

Matrix W W W s W
Compound Concentration* ug'kg ug/L
Di-isopropy] Ether (DIPE) WD ND<11 ND<9 50 1.0
Ethyl tert-Butyl Ether (ETBE) ND ND<11 ND<9 5.0 10
Methyl-tert Butyl Ether (MTEE) ND 270 190 5.0 10
tert-Amyl Methy] Ether (TAME) ND ND<11 ND<9 50 10
tert-Butanol ND ND<535 ND<45 25 50

Surrogate Recoveries (%)

Dibromofluoromethane 107 107 111
Comments:

* water samples are reported in ug/L, soil and sludge samples in ug/kg, wipes in ug/wipe and ait TCLP / STLC / SPLP extracts in ug/L

ND means nat detected above the reporting Lirnit; N/A means surrogate not applicable to this analysis

{h) lighter than water immiscible sheen is present; (i) liquid sample that contains greater than ~5 vol. % sediment; (j) sample diluted due to

high organic content

DHS Certificaton No. 1644

A / Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone ; 925-798-1620 Fax : 925-798-1622

http/rwww mecampbell.com  E-mail: main@mecampbell.com

Date Sampled: 07/28/99

ENSR Client Project ID: #6908-050.300; UAL-

Oakland
10324 Placer Lane, Suite200

Date Received: 07/28/99

Sacramento, CA 95827 Client Contact: Alan Klein Date Extracted: 07/28/99
Client P.O: Date Analyzed: 07/28/99
pH Total Dissolved Solids Specific Conductance
Analytical methods

EPA 150.1, 9040, 9045

EPA160.1, SM2540C

EPA 120.1, 9050 SM2510

Lab ID Client ID Matrix pH@_°C TDS Conductivity
16152 MW-1 W 7.40 @ 22.7°C 6600 12,000
16153 MW-3 w 737 @22.3°C 5100 9400
Reporting Limit or Method

Accuracy unless otherwise W =005 10 mg/L 10 umhos/cm
stated; NI mezns not detected

above the reporting limit; N/A S +0.1 N/A N/A

means not applicable
Reporting Units - -loglas'y @ _°C mg/L umhos/cm @ _°C

DHS Certification No. 1644

e // Edward Hamilton, Lab Director




" 110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622
l htip/fwww.mecampbell.com E-mail: main@meccampbell.com
. . Date S :
l ENSR Client Project ID: #6908-050.300; UAL- | Date Sampled: 07/28/39
Oakland .
l 10324 Placer Lane, Suite200 Date Received: 07/28/99
Sacramento, CA 95827 Client Contact: Alan Klein Drate Extracted: 07/28/99
l Client P.O: Date Analyzed: 07/28/99
Dissolved Oxygen
Analytical methods
' EPA 360.1
Lab ID Client ID Matrix DO*
I 16152 MW-1 W 5.2
l 16153 MW-3 W 3.0
W, Lig 1.0 mg/L @ -°C
Reporting Limit unless
l otherwise stated; ND S NIA
means not detected above
the reporting limit
STLC,TCLP NA
l *water samples are reported in mg/L, soil and sludge samples in mg/kg, wipes in ug/wipe and all TCLP/ STLC / SPLP extracts in mg/L
® solid samples are extracted either in accordance with EPA method 1311 modifted (D1 TCLP} or California Title 22 DI STLC, depending upon
' the client’s specification; the matrix column will indicate which extraction was performed.
' DHS Certification No. 1644 S Edward Hamilton, Lab Director




é McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
Telephone : 925-798-1620 Fax : 925-798-1622

http:/rwrww.mecampbell.com E-mail: main@mccampbell.com

ENSR

Qakland

10324 Placer Lane, Suite200

Client Project ID: #6908-050.300; UAL-

Date Sampled: 07/28/99

Date Received: 07/28/99

* water samples are reported in mg/L, soil and studge samples in mg/kg, wipes in ug/wipe and all TCLP / STLC / SPLP extracts in mg/L
® EPA extraction methods 1311(TCLP), 3010/3020(water, TTLC), 3040(organtc matrices, TTLC), 3050(z0lids, TTLC); STLC - CA Title 22
# reporting limit raised due to matrix interference

i) liquid sample that contains greater than ~2 vol. % sediment; this sediment is extracted with the liquid, in accordance with EPA
methodologies and can significantly effect reported metal concentrations; j) dissolved iron assumed ip be equal to ferrous iron.

DHS Certification No. 1644

/// Edward Hamilton, Lab Director

l Sacramento, CA 95827 Client Contact: Alan Klein Date Extracted: 07/28/99
l Client P.O: Date Analyzed: 07/30/99
Metals by ICP*
EPA snalytical methods 6010, 200.7
' LabID Client ID Matrix | Extraction® | Magnesium* Sodium* Potassium* Calcium*
16152 MW-1 w TTLC 210 2300 81 180
l 16153 MW-3 W TILC 190 1900 91 150
w TTLC 0.02 mg/L 0.1 0.5 .02
Reporting Limit unless
otherwise stated; ND means not
l detected above the reporting 5 TTLC 1.0 mghke 50 23 1o
Timit
: --- STLC,TCLP 0.02 mg/L 0.1 0.5 0.02




: 110 2nd Avenue South, #D7, Pacheco, CA 94553-5560
McCAMPBELL ANALYTICAL INC. Telephone : 925-798-1620 Fax : 925-798-1622
hetp:/Awww.mecampbell.com E-mail: main@mccampbell.com
. . Dat :
l ENSR Client Project ID: #6008-050.300; UAL- | D2t Sampled: 07/28/99
QOakland .
. 10324 Placer Lane, Suite200 Date Received: 07/28/99
Sacramenic, CA 95827 Client Contact: Alan Klein Date Extracted: 07/28/99
l Client P.O: Date Analyzed: 07/29-07/30/99
. Metals By ICP*
EPA analytical methods 6010/200.7
0,
l Lab ID Client ID Matrix | Extraction” | Manganese Iron Copper Zine % Rec.
Surrogate
16152 MW-1 w TTLC 2.4 55 0.066 0.19 103
l 16153 MW.3 W TTLC 2.0 120 0.16 0.34 100
8 TTLC 2.5 mglkg 25 20 1.0
' Reporting Limit unless
. otherwise stated; ND
eans not detected above w TTLC 0.05 mg/L 0.05 (.05 0.05
the reporting limit STLC,
- TCLP 0.05 mg/L 0.05 0.5 0.05
* water samples are reparted in mg/L, soil and sludge samples in mg/kg, wipes in ug/wipe and all TCLP / STLC/ SPLF extracts in mg/L
? Lead is analysed vsing BPA method 6010 (ICP)for soils, STLC & TCLP extracts and method 239.2 (A A Fumace) for water samples
® BPA extraction methods 1311(TCLP), 3010/3020(water, TTLC), 3040(organic matrices, TTLC), 3050(solids, TTLC); STLC - CA Title 22
¥ sirrogate diluted out of range; N/A means surrogate nol applicable to this analysis
& reporting limit raised due to matrix interference
i) liquid sample that contains greater than ~2 vol. % sediment; this sediment is extracied with the liguid, in accordance with EPA
methodologics and can significantly effect reported metal concentrations.

/_’// Edward Hamilton, Lab Director

DHS Certification No. 1644




119 2nd Avenue South, #D7, Pacheco, CA 94553

McCAMFBELL ANALYTICAL INC. Tele: 925-798-1620 Fax: 925-798-1622

QC REPORT FOR HYDROCARBON ANALYSES

Date: 07/28/99 Matrix: WATER

Concentration (ug/L) % Recovery

| | | | |
|  Analyte | Sample | Amount | RPD |
| | (#15973) Ms MSD | Spiked | MS MSD

| | | I |
| | | l |
| TPH (gas) | 0.0 107.4 105.8 | 100.0 | 107.4 105.8 1.5 |
| Benzene | 0.0 10.6 9.9 | 10.0 | 106.0 99.0 6.8 |
| Toluene | 0.0 10.8 10.2 | 10.0 } 10B.0 102.0° 5.7 |
| Ethyl Benzene | 0.0 11.0 10.3 | 10.0 | 110.0 102.0 6.6 |
| Xylenes | 0.0 32.2 31.0 | 30.0 | 107.3 103.3 3.8 |
| | | f i
I ; | [ i
| TPH (diesel) ! 0.0 7520 7477 | 7500 | 100 100 0.6 |
i i l | i
| | t | j
| TRPH | 0 22700 23800 | 23700 | 96 100 4.7 |
I (0il & grease) l | ] I
1 | | | |

% Rec. = [MS - SBample) / amount spiked x 100

RPD = (M5 - MSD) / (MS + MSD) x 2 x 10C




McCAMPBELL. ANALYTICAL INC.

110 2nd Avenue South, #D7, Pachecy, CA 94553
Tele: §25-798-1620 Fax: 925-798-1622

QC REPORT FOR HYDROCARBON ANALYSES

Date: 07/28/9%

Matrix: WATER

| | Concentration (ug/L) | | & Recovery
| Analyte | sample | Amount | RED
| | (#16108) M8 MSD | Spiked | Ms MSD
| | | |
| | | |
| TPH (gas) | 0.0 105.6 105.6 | 100.0 | 105.6 105.6 0.0
| Benzene | 0.0 10.0 9.7 | 10.0 | 100.0 97.0 3.0
| Toluene _ | 0.0 10.1 $.9 | 10.0 | 101.0  99.0 2.0
| Ethyl Benzene | 0.0 10.4 10.2 | 10.0 | 104.0 102.0 1.9
| Aylenes | 0.0 31.2 30.6 | 30.0 | 104.0 102.0 1.9
I | | E
l | | |
ITPH (diesel) | 0.0 B587 8557 | 7500 | 114 114 0.3
I | | |
| | | |
| TRPFH | w/a N/A N/A | w/a | w/a N/A N/A
| (0il & grease) | I |
| | i |

¥ Rec. = (MS - sample) / amount apiked x 100D

RPD = (MS - M3D) / (M5 + MSD) x 2 x 100




110 2nd Avenue South, #D7, Pacheco, CA 94553
McCAMPBELL ANALYTICAL INC. Tele: 925-798-1620 Fax: 925-798.1622

QC REPORT FOR VOCs (EPA 8240/8260 )

Date: 08/01/99-08/02/99 Matrix: WATER

| | Concentration (ug/kg,ul | % Recovery ]
| Analyte | Sample | Amount | RED |
| | (#14482) Ms MSD- | Spiked | MS MSD !
| | | ! f
| | | ] 5
|1,1-Dichloroethe | 0 96 g9 | 100 ! 96 99 3.1 |
| Trichloroethene | 0 82 83 | 100 | 82 B3 1.2 |
|EDB ] N/A  N/A N/A | N/A |  N/A N/A N/A |
| Chlorokhenzene J 0 97 100 | 100 | 97 100 3.0 |
|Benzene | 0 95 98 | 100 | 95 98 3.1 |
| Toluene ] 0 95 99 | 100 | 95 99 4.1 |
l 1 I | |
% Rec. = (M8 - Sample) / amount apiked x 100

RPD = {M5 - MSD) / (MS + MSD) x 2 x 108




110 2nd Avenue South, #D7, Pacheco, CA 94553
McCAMPBELL ANALYTICAL INC. Tele: 925-798-1620 Fax: 925-798-1622

QC REPORT FOR ICP and/or AA METALS

Date: 07/30/99-07/31/99 Matrix: WATER
Extraction: TTLC

| | Concentration (mg/L} | | % Recovery

|  Analyte | | Amount | RPD
| | sample MS MSD [ | Ms MSD

| | | |

I | | |

|Total Calcium | 0.00 0.96 0.98 | 1.00 | T 98 1.4
|Total Magnesium | 0.00 0.96 0.95 | 1.00 | 56 55 1.2
[Total Sodium | 0.00 9.87 9.94 | 10.00 | g9 99 0.7
ITotal Lithium | 0.00 0.94 0.96 | 1.00 | o4 96 1.%
{Total Potassium | 0.00 9.65 9.63 | 10.00 | 96 96 0.1
; f | |

| | | |

|Total Copper | N/A N/A N/A | N/A | N/A N/A N/A
{ | I |

t i ! I

Total Organic Lel N/A N/A N/A | w/a | w/a N/A N/B
I E | |

¥ Rec. = (MS - Sample) / amount spiked x» 100

RPD = (MS - MSD} / (M5 + MSD) x 2 x 100
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McCAMPRELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553
Tele: 925-798-1620 Fax: 925-798.1622

QC REPORT FOR ICP and/or AA METATS

Date: 07/30/9%-07/31/99 Matrix: WATER
Extraction: TTLC
} | Concentration {(mg/L) | | % Recovery
| Analyte ! | Amount | RPD
| {Sample MS MSD | | mMs MSD
i I | |
| | | |
{Total Iron | 0.00 0.48 6.48 | 0.50 | 95 96 0.5
| Total Manganese | 0.00 ¢.50 0.51 | 0.50 | 101 102 1.5
| Total Chromium | N/a N/2 N/A | N/A | N/A N/A N/A
| Total Nickel | wN/A N/A N/Aa | N/A | N/A N/A N/A
| Total Zinc | w/a N/A N/Aa | N/A | N/A N/A N/A
| | | |
1 | | I
| Total Copper | w/a N/a N/A | N/a | N/A N/A N/A
| | | |
i | | |
| Total Organic Le| N/A N/A N/A | N/A | N/A N/A N/A
| | | |
% Rec. = (MS - Sample) / amount spiked x 100

RFD = (M8 - MSD) / (M3 + MSD) x 2 x 100




McCAMPBELL ANALYTICAL INC.

110 2nd Avenue South, #D7, Pacheco, CA 94553

Tele; 925-798-1620 Fax: 925-798-1622

QC REPORT FOR ICP and/or AA METALS

Date: 07/30/9%9-07/31/9% Matrix: WATER
Extraction: ™LC

i | Concentration (mg/L) | | % Recovery

| Analyte | | Amount | RED
| |Sample MS MSD | [ Ms MSD

| i | I

| i l l

| Total Lead | 0.00 4.87 4.96 | 5.00 | 87 g9 1.9
ITotal Cadmium | £.00 5.44 5.53 | 5.00 | 109 111 1.7
{Total Chromium | 0.00 4.67 4.66 | 5.00 |} 93 93 0.1
| Total Nickel | 0.00 4.96 5.00 | 5.00 | 99 100 0.7
| Total Zinc | 0.00 4.%2 4,93 | 5.00 | 98 59 0.1
| i I |

| | | |

| Total Copper ! 0.00 4.82 4.60 | 5.00 | 92 92 0.6
| | | l

| | I |

| Total Silver | N/Aa N/A N/A | w/a | N/A N/A N/A
| | f i

¥ Rec. = (MS - Bample) / amount spiked x 100

RPD = (M5 - MSD) / (M3 + MSD) x 2 x 100
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McCAMPBELL ANALYTICAL INC.

CHAIN OF CUSTODY RECORD

Fa

Total Dissolved Solids, Total Hardness, Zinc

110 2™ AVENUE SQUTH, #D7 : :
PACHECO, CA 94553-5560 TURN AROUND TIME L [, Ll
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SAMPLE ID | LOCATION 2| % AR I N B BRI : Qﬁjm%
Date | Time g O |k Eﬂ s Sl £i213 2 21213181 ; in 8 B E
S| elEiElsBlElelD HE I P I A A A A A R T Y B Al
S EERIEE|ERIEBNE|E 216|688 |E|E|2|3)3|2 B3 3=AS
‘ - Y o )] 2
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e 16152 e
 —
16153
o | S
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& \ - {
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Manganese, pH, Fotassium, Sedium, Specific Conductance, Sulfate ’
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APPENDIX G

LABORATORY DATA SHEETS - GEOTECHNICAL



SIERRA TESTING LABORATORIES, INC.

GEOTECHNICAL AND MATERIALS TESTING SERVICES

Project No. 99-234
28 July 1999

ENSR
10324 Placer Lane, Suite 200
Sacramento, California 95827

Attention: Mr. Jeff Wendt

Subject: UAL - Qakland
ENSR Job #6908-050.300
LABORATORY TEST RESULTS

Dear Mr. Wendt:

As requested, Sierra Testing Laboratories, Inc. has performed laboratory testing on two
samples of material from the subject site. The samples were identified as MW-2 @ 6.0°
and MW-3 @ 6.0'. The samples were received by our laboratory on 28 July 1999. The
tests performed on the submitted samples were as follows:

1) Sieve Analysis to #200 Sieve (ASTM D422)
2) Porosity by Phase Relation

The results of the Porosity by Phase Relation tests are presented on Table 1, attached.
The results of the Sieve Analysis to #200 Sieve tests are presented on Figures 1 and 2,
attached.

We appreciate the opportunity to be of service to you on this project and look forward to
providing additional service, as needed, in the future.

Should you have any questions or require additional information, please contact our office

at your convenience.

Very truly yours,

M

Chad M. Walker
Project Manager

enclosures: Table 1, Figures 1 and 2.

5088-B Hillsdale Circle, Ei Dorado Hills, CA 95762 (916) 939-3460 Fax (916) 939-3507




Moisture Content (ASTM D2216)

Table 1

UAL - Oakland
ENSR Job #6908-050.300
STL # 99-234

MW-2 @ 6.0°

-~ 0.3753

MW-3 @ 6.0'

0.3620




Table 2

Moisture Content and Density (ASTM D2937}
UAL - Oakland
ENSR Job #6908-050.300
STL #99-234

MW-2 @ 6.0 6.8 104.7

MW-3 @ 6.0 5.1 107.8




Table 3
Specific Gravity (ASTM D854)
UAL - Qakland
ENSR Job #6908-050.300
STL # 99-234

MW-2 @ 6.0 2.68

MW-3 @ 6.0 2.71




GRATIN STZE DISTRIBUTION TEST REPORT

13/4 in.
#4
410
#20
#40
460

in

in

in
“11-1/2 in

in

1/2 in

={3/8 in.
—~1 #140
=1 #200

100 _e__n o

20

80

70

60

20

40

PERCENT FINER

30

20

10

200 100 10.0 1.0 a.1 0.01 0. 001
GRAIN SIZE - mm

Test(% +3" % GRAVEL % SAND - % STLT % CLAY
o 15 0.0 0.0 895.8 4.2

LL PT Dgs Cso Dsg Dzp Lisg D1g Ce Cyu
. - - 0.279 | 0.218 [ 0.200 | 0.166 [ 0.138 | 0.125 | 1.02 1.7

MATERIAL DESCRIPTION USCS AASHTO

® Gray poorly graded SAND - -

Project No.: 99-234 Remarks:

Project: UAL - Qakland ‘ ENSR Job #8908-050.300
® Location: MW-2 @ 6.0

Date: 8-3-99

GRAIN STIZE DISTRIBUTION TEST REPORT

STERRA TESTING LABORATORIES, INC. Figure No. 1
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1
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' GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 15

Date: 8-3-992
Project No.: 99-234

Location of Sample: MW-2 @ 6.0

lSample Description: Gray poorly graded SAND
Uscs Class: - Ligquid limit: -
AASHTO Class: - Plasticity index: -

. o - A i S R R S R W R W T e kT o o i ek o e o o e e T T —— i A AR A ok S g Ak o il Sy e o S e o e e i

l Mechanical Analysis Data
Initial
Dry sample and tare= 201.10
'Tare = 0.00
Dry sample weight = 201.10

Tare for cumulative weight retained= 0

l Sieve Cumul. Wt. Percent
retained finer
# 10 0.00 100.0
# 16 0.01 100.0
' # 30 0.04 100.0
# 50 1¢.80 90.2
# 100 152.60 20.6
. # 200 192.70 4.2

Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 95.8
% FINES = 4.2

85= 0.28 Deé0= 0.218 Db50= 0.200
30= 0.1663 D15= 0.13820 Dlo= .12517
c = 1.0151 Cu = 1.7398




GRAIN SIZE DISTRIBUTION TEST REPORT

/2 in
3/8 in

in
n
in
1172 in
in
f4

A3 in.
“13/4 in
#10
#20
~{ #40
#60
#140
44200

100

o B

70

S14]

SR \

40

200 100 10.0 1.0 0.1 Q.01 0.001
' GRAIN SIZE — mm

FERCENT FINER

Test|% +3" % GRAVEL % SAND % SILT % CLAY
¢ 15 0.4 1.5 94.5 4.0

LL PL Dgs Csa Osp Dag Lis D1g Ce Cy
. - - 0. 363 | 0.254 [ 0.227 | 0.182 | 0.148 | 0.133 | 0.98 1.9

MATERIAL DESCRIPTION UsCs AASHTO

® Gray pcoorly graded SAND - -

Project Neo.: 98-234 Remarks:

Project: UAL - Oakiand ENSR Job #6908-050.300
® Location: MW-3 @ 6.0

Date: 8-3-99
GRAIN SIZE DISTRIBUTION TEST REPORT
STERRA TESTING LABORATORIES, INC. Figure No. 2

| 0




l GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 16
Date: 8-3-99
Project No.: 99-234
IProject: UAL - Oakland
l Sample Data

———— —— ——— T —— W W W . ik e i e e B A e i e A A . ————— T T —— —p — o T — i —— i —— - ———

Location of Sample: MW-3 @ 6.0'

Sample Description: Gray poorly graded SAND

UsCcs Class: - Liguid limit: -
AASHTO Class: - Plasticity index: -

B A e AR S T T e S A e e vt e S —— I ST S . . . V. — - -

Remarks: ENSR Job #6908-050.300

l Fig. No.: 2

- ——————— T ————— T = T W W T A W Y e TEe e e S S S S . Y A S S S S T T W T W T T ————— —————

Initial
Dry sample and tare= 203.60
Tare 0.00
Dry sample weight 203.60
Tare for cumulative weight retained= 0

(]

l Sieve Curul. Wt. Percent
retained finer
0.5 inches 0.00 100.0
0.375 inches 2.40 98.8
'l # 4 3.00 98.5
# 10 3.40 98.3
# 16 3.70 8.2
I # 30 5.10 97.5
# 50 53.80 73.6
# 100 171.50 15.8
' # 200 195.40 4.0

L e A ek A AR e e —————— T — e e T ot i e ks e o e e e o W T — T T i o L S S L o S S S S . Sl bl o e e e e

Gravel/Sand based on #4 sieve

Sand/Fines based on #200 sieve

% + 3 in. = 0.0 % GRAVEL = 1.5 % SAND = 94.5
% FINES = 4.0

D85= 0.36 Do0= 0.254 D50= 0.227
D30= 0.1822 Dlb= 0.14791 D10= 0.13305
Cc = 0.9822 Cu = 1.9077

e e et e
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ENSR CHAIN OF CUSTODY RECORD Wf oar Ll
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