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The RI report describes the field investigation, analyses of collected data and conclusions
and recommendations. The investigation followed the Remedial Investigation Work
Plan/Remedial Action Plan prepared and submitted by Kleinfelder, dated 15 January
1990, and approved by your organization 9 February 1990.

This RI report is also a 1990 Annual Report as it includes an analysis of monitoring data
collected in 1990.

If you have any questions or require additional information, please call the undersigned.

Sincerely,
KLEINFELDER,INC.
: "\;,e.-!;{ 'ﬂ/"
o /;CJ\?-"/ o

grrcz)yect Manag

, 7
.~

cc;:  Dennis Hunt - Industrial Asphalt
Dwight Beavers - Industrial Asphalt
Rico Duazo - California Regional Water Quality Control Board
Jerry Killingsted - Alameda County Water District, Zone 7

KSJ:LCV:cd

KLEINFELDER 2121 N, California Blvd., Suite 370, \Walnut Creek, CA 94596 (415) 938-5610



B KLEINFELDER

REMEDIAL INVESTIGATION (RI)
REPORT
INDUSTRIAL ASPHALT
PLEASANTON, CALIFORNIA

28 December 1990




q

S BN AN BB EI EE UE AN NS WA BN B =

fo)

'

A Report Prepared for:

Industrial Asphalt
52 El Charro Road
Pleasanton, California 94566

REMEDIAL INVESTIGATION REPORT
INDUSTRIAL ASPHALT
PLEASANTON, CALIFORNIA

Kieinfelder Job No. 10-1682-06

by

| :,'/ ﬁ?(ﬁl(ii.dfﬁ

Jetire ‘hedman
Staff Geologist

e SR L
Krzysztof (krys) 5. Jesionek
Project Manager

%Superv' T

. venburg, b

/

Z
OI
]
KLEINFELDER, INC.
California Plaza, Suite 570
2121 North California Boulevard

Walnut Creek, California 94596
(415) 938-5610

28 December 1990

B KLEINFELDER



Chapter

1.
2.

SUMMARY

TABLE OF CONTENTS

CONCLUSIONS AND RECOMMENDATIONS

2.1 Conclusions 3
2.2 Recommendations

INTRODUCTION

3.1  Site Description
3.2  Site History 7
3.3  Purpose and Scope of Work

FIELD ACTIVITIES AND OBSERVATIONS

s

4.3.1

1 Soil Borings 11
2 Soil Excavation
3 Well Construction

Monitoring Wells

4.3.2 Extraction Well

N
he

45.1

Well Development
Well Sampling

Onsite Wells

452 Offsite Wells

4.6  Soil Boring/Well Survey
HYDROGEOLOGY

5.1 Geomo
52 Regiona

hology
Hydro%eology

53 Local Hydrogeolo

WELL CANVAS
ANALYTICAL RESULTS

7.1 Soil Samples 27
7.2  Ground Water Samples

R ieintiiner

' Page
1
3

O o~ =1 n

14
14

15
16

16
17

17
18

18
19
19
19
22
25

27

27




Chapter

10.

TABLE OF CONTENTS (Cont.)

DISTRIBUTION OF CHEMICALS

8.1
8.2

Soils
Ground Water

PUMPING TEST

\0 1010 1000
o B LI R =

Installation and Equipment
Preliminary Pumping Test -
Constant Rate Pumping Test
Automated Datalogging
Data Analysis34

Results

9.6.1 Hydraulic Parameters
9.6.2 Capture Zone Analysis

BASELINE HEALTH RISK ASSESSMENT

10.1
10.2
10.3

104

10.5

10.6

Summary

Introduction to the Screening Level Risk Assessment
Selection of Chemicals of Interest and

Conceptual Model of Migration

10.3.1 Description of Diesel Fuel

10.3.2 Environmental Significance of Select Properties
10.3.3 Selection of Chemicals of Interest

10.3.4 Conceptual Model of Migration

Assessment of Exposure to Chemicals of Interest
10.4.1 Potential Exposure Pathways for Chemicals of Interest
10.4.2 Evaluation of Exposure Points
10.4.3 Quantification of Exposure by Human Receptors

to Chemicals of Interest by Ingestion of Ground Water
Dose-Response Evaluation
10.5.1 Glossary of Toxicological Terms
10.5.2 Toxicological Properties of Chemicals of Interest
10.5.3 Health Criteria for Chemicals of Interest
Risk Characterization

10.6.1 Potential Carcinogenic Effects
10.6.2 Potential Noncarcinogenic Effects

| L§ EXNERNAANIE

g
123
[a4

29

29
30

32
32
33
33
34
36

37
38

40
40
42
46
44

45
46

48
48
50
52
58
58
59
59
61

61
62



R
TABLE OF CONTENTS (Cont.)
Chapter
10.7  Uncertainties

10.7.1 Uncertainties in Identifying Potential Hazards

10.7.2 Uncertainties in Exposure Assessment

10.7.3 Uncertainties of Health Criteria

(Dose Response Evaluation)
10.8 Discussion of Calculated Risks

10.8.1 Discussion of Risk of Carcinogenic Health Impacts

10.8.2 Discussion of Risk of Noncarcinogenic Health Impacts
11. REFERENCES
12, LIMITATIONS

LIST OF TABLES
1. Well Construction Data
2. Monitoring Parameters
3. Soil Boring/Well Coordinates
4, Soil Samples - Summary of Analytical Results
5. Well Inventory Data
6. Residual Drawdown
7. Pumping Test Results
8. Capture Zone Sizes _
9. Typical Composition of Diesel Fuel by Hydrocarbon Classifications
10.  Constituents of Diesel Fuel and No. 2 Fuel Oil
11.  Model Input Data for Three Chemicals of Interest
12.  Health Criteria for Assessing Risk of Exposure to Chemicals of Interest
PLATES

Plate 1 Regional Location Map
Plate 2 Site Location Map
Plate 3 Underground Tank and Closure Sample Locations (1987)
Plate 4 Soil Boring and Monitoring Well Location Map (1990)
Plate 5 Soil Excavation Plan
Plate 6 Well Canvass Map
Plate 7 Cross Section Location Map
Plate 8 Geologic Cross Sections
Plate 9 Geologic Cross Sections
Plate 10 Inferred Extent of Soil Contamination

Plate 11 Inferred Extent of Dissolved Hydrocarbons - 22 October 1990

RLEINFEEDER

63
64
64
65
65

66
66

68
70



quiEI\FELDE—;

TABLE OF CONTENTS (Cont.)

Chapter _ Page

Plate 12 Maximum Observed Drawdown of Ground Water During Pumping Test
Plate 13 Estimated Ground Water Capture Zone

Plate 14 Conceptoal Subsurface Model

Plate 15 Inferred TPH Concentration Isocontours in Soil

Plate 16 Inferred TPH Concentration Isocontours in Ground Water

APPENDICES

Boring Logs

Chain of Custody Forms

Sieve Analyses Results
Analytical Laboratory Reports
Pumping Test Data

Recovery Data

Model Input/Output Data

OmMmoOwy




BB fLEiNFELDER

1 EXECUTIVE SUMMARY

Kleinfelder has recently completed a remedial investigation (RI) for Industrial Asphalt,
Inc., an asphalt manufacturing company. This RI was conducted to characterize the
environmental conditions at Industrial Asphalt’s facility located at 52 El Charro Road,
Pleasanton, California.

Recent RI activities were conducted by Kleinfelder to supplement data gathered during
earlier investigations (prior to 1990) in response to a request by the Alameda County
Department of Environmental Health dated 13 November, 1989. It follows the scope of
work, procedures and guidelines described in  Kleinfelder's "Remedial
Investigation/Remedial Action Plan", dated January 15, 1990.

The RI workplan described the following activities necessary for site characterization and
assessment of risks to health and environment.

“RIwork tasks overall objectives were to:

Collect and review data necessary to assess soil and ground water quality
Assess the nature and extent of affected soil and ground water at the site

Evaluate the potential hazards and risks to public health and the environment that
may results from constituents of concern at the site

Conduct field investigations to collect site specific data necessary to meet the overall
RI objectives.

This RI Report includes a compilation and analysis of data collected during the 1990 field

investigation, historical data from earlier investigations, and a baseline health risk
assessment.

(148)10-1682-06/69-377 1
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Data collected and analyzed during the RI is intended to be used to evaluate remedial
alternatives and to support the selection of an appropriate remedial action consistent with

requirements of regulatory agencies.

A baseline risk assessment was developed to identify the existing or potential risks that may
be posed to human health and the environment at the Industrial Asphalt site.

The 1990 R1 included:

Drilling 14 soil borings, of which 3 were completed as monitoring wells and 1 as an

extraction well
Collection and analysis of soil and ground water samples
Completion of a pumping test

Sampling and analysis of impacted soils which were removed as a component of

interim site remediation.

(148)10-1682-06/69-377 2 @
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2 CONCLUSIONS AND RECOMMENDATIONS

2.1 CONCLUSIONS

The additional data obtained from this investigation added to the understanding of
diesel/waste oil and PCBs distribution in the subsurface and migration pathways. Results
of the site characterization program indicate both soils and ground water have been
impacted by releases of chemicals from the tank storage area. Total petroleum
hydrocarbons (as diesel/waste oil) have migrated from the source area and have been
detected in soils analyzed from six of sixteen monitoring well/soil borings tested, and from
site closure samples. PCBs were only detected in 2 soil samples at depths of 45 feet (SB-3)
and 61 feet (SB-4). The hydrocarbon plume extends beyond the previously investigated
area to the northeast, toward the Arroyo Mocho. Soil analyses indicate that TPH-D/WO
and PCBs diminish in concentration away from their source in the subsurface.

Total petroleum hydrocarbons, detected in all monitoring wells (excepting
MW.-16) at varying concentrations, are often more prevalent and at higher concentrations
during those time periods when ground water table is at shallower depths (above 90 feet
below ground surface). This is indicative of retention of hydrocarbons in the soil matrix.

PCBs were detected in water samples collected from monitoring wells MW-1, MW-2, MW-
3, and MW-8, again, at varying concentrations. Migration from source areas is limited,
which is indicative of retardation or retention of PCBs in the soil matrix.

Analysis performed on one soil sample obtained from boring SB-4 did not reveal the
presence of any compounds tested for (EPA Method 8270) at or above laboratory
detection limits. The analysis was performed to evaluate types of hydrocarbons contained
in the released product.

‘The distribution of TPH-D/WO may indicate complex geologic conditions beneath the

project site characterized by irregular, discontinuous more permeable zones (lenses).
These lenses create preferential pathways for chemicals to migrate in the unsaturated zone.

(148)10-1682-06/69-377 3
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None of the soil samples analyzed contained total petroleum hydrocarbons concentration
of 1000 mg/kg or more or PCBs concentration of 50 mg/kg or more. Therefore, impacted
soils beneath the Industrial Asphalt site are classified as a non-hazardous waste by
California regulatory agencies. - BF TenfrET ol

Ground water samples obtained from monitoring wells at the IA site did not contain PCBs
at concentrations greater than 5 mg/l. Therefore, according to California (STLC)
criterion, ground water is considered as non-hazardous material.

Based on pumping test data from several observation wells, the average transmissivity of
the water bearing zone is 2,500 gpd/ft (0.00036 m?/sec). The average storativity value of
that zone is 0.0017, which is a characteristic value for semi-confined to confined hydraulic
conditions. The observed sustained yield of the extraction well MW-13 to maintain
approximately 15 feet of drawdown in the pumping well is between 2.0 and 2.6 gpm. The
estimated downgradient extent of the capture zone (at the pumping rate of 2.6 gpm) is 23
feet. The corresponding maximum width of the capture zone was calculated to be
approximately 145 feet.

Based on hydraulic conductivity calculated from pumping test data, the monitored ground
water flow rate is approximately 2 ft/day (0.6 m/day) toward the northeast. This assumes
an effective porosity value of 30 per cent and an average hydraulic gradient of 0.035.
However, the calculated flow rate assumes isotropic and homogeneous conditions of the
water bearing zone. Actual transport of hydrocarbons/PCBs will be slower due to
retardation effects of the soils on chemical transport. Accordingly, the total organic carbon
content of the soils and other adsorptive properties of the soils would tend to inhibit the
movement of chemicals in ground water.

During the RI, a well canvass was completed. Twenty three water wells were identified
within a one mile radius of the IA site. Fifteen of these wells are listed as active wells.
One well, designated as water supply/domestic well (14A2) is of particular interest. This
well is reported to be 220 feet deep and is located approximately 900 feet northeast from
the site (downgradient). Screened intervals of this well are reported to be 135-160 and 170-
205 feet. The well is owned by Jamieson Co. and is primarily used for industrial water
supply in addition to small quantities used for domestic {drinking/washing) purposes.

(148)10-1682-06/69-377 4
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Analyses of water samples collected from two water supply wells 11P4 and 14A2 located (}g‘ﬁ
north and downgradient from the site indicate the absence of the target compounds (TPH- - {1

D/WO, PCBs) in the samples at or above laboratory detection limits, M :
%
A Baseline Health Risk Assessment (BHRA) was performed using benzene, naphthalene }:’ ’)

and PCBs as chemicals of interest on which the risk screening was based. -3 i{, AN G '%5.%
- o
Assuming that the 70 year average concentration of benzene in drinking water is 0.00020
mg/], an intake of benzene was calculated to be 0.0000059 (5.9 x 10} mg of benzene per
kilogram of receptor body weight per day. This allowed an estimate of the cancer risk, due
to potential ingestion of benzene in drinking water from well 14A2, to be 2 in 10,000,000.

This calculated cancer risk of 2 x 107 is below the "one-in-a-million” risk level of concern
cited by U.S. Environmental Protection Agency. As discussed in Chapter 10, this
calculated risk is likely to be an over-estimate since worst-case assumptions were used.

A BHRA, to qualify potential non-carcinogenic human health effects due to ingestion of
naphthalene, indicated no significant risk of an adverse health impact. Due to a relative

/V 4 ;, 5
"N Cﬂ”§€£

. K, s .
Based on our findings during the RI phase of work at the Industna] Asphalt site and the

results of the Baseline Health Risk Assessment (Chapter 10), it is recommended that
quarterly ground water monitoring of the site’s existing wells and Jamieson well 14A2 be

immobility of PCBs, no exposure is likely to potential receptors.

22 RECOMMENDATIONS

J‘vv_,g

continued followed by quarterly progress reports and annual reports.

The monitoring program should continue for approximately 2 years followed by the semi-
annual monitoring program, if deemed necessary. Required chemical analyses on ground
water samples should include TPH-D/WO and PCBs. Well 14A2 should be sampled once
for Aromatic Volatile Organics using EPA Method 8020.

The 13 November 1989 letter from the Alameda County Department of Environmental
Health (Ref. 1), requested that hydrocarbon and PCBs levels in soils be reduced to a point
that they will not further degrade ground water quality in any way. In addition,

(148)10-1682-06/69-377 5 j @



B RLEINFELDER

}
hydrocarbon and PCBs levels in ground water are to be reduced to "not detectable” 51 M C’L A
concentrations, and an effectiveness evaluation of all components of the remediation
operation will need to be performed. ‘ \Lﬁ%‘};ﬁ N .

Additional interim remedial actions to excavate impacted shallow soils detected during the
RI are planned in February 1991. Further remedial actions, if deemed necessary by the
regulatory agencies, would require a feasibility study which would address necessary steps
for site clean-up.

If free product in any of the site monitoring wells is detected (during periods of higher

ground water levels), a specific gravity skimmer should be used by the Industrial Asphalt
personnel to remove it and appropriately store it.

(148)10-1682-06/69-377 6 )
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3 INTRODUCTION

3.1 SITE DESCRIPTION

Industrial Asphalt, Inc., is an asphalt manufacturing company located at 52 El Charro
Road, Pleasanton, California. A regional locality map is presented as Plate 1. The site
location is shown on Plate 2.

Industrial Asphalt is a California based company currently employing 6 employees at its
Pleasanton facility. The company has been at the site since 1963. Asphalt for industrial,
commercial, and residential purposes is manufactured at the 53 El Charro Road facility.

The manufacture of asphalt at the facility involves the combination of approximately 5682
pounds of rock material with approximately 318 pounds of heavy hydrocarbon oil per 6000
pound batch of asphalt product.

At the present time, there are no underground storage tanks at the Industrial Asphalt site.
Most of the site is paved with asphalt.

32 SITE HISTORY

Industrial Asphalt maintained six underground asphalt and two underground diesel storage
tanks at the facility (Plate 3). The diesel product purchased during 1983 and 1984 was used
as a burner fuel in its batch plant. Following 1984, the plant began utilizing natural gas due
10 its lower cost. In 1985, a leaking fill pipe serving the diesel tanks was identified and
repaired.

Upon removal of two diesel tanks (6,700 and 4,920 gallon capacities) in February 1987,
diesel product was observed in the bottom of the excavation. Chemical analysis of the
product indicated the presence of total petroleum hydrocarbons as diesel (TPH-D) at 2
concentration of 340,000 mg/kg and polychlorinated biphenyls (PCBs) at a concentration

(148)10-1682-06/69-377 7
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of 12 mg/kg. Approximately 5,000 gallons of a mixture of diesel product and water was
removed and disposed of at a Class I disposal facility. At that time, two adjacent asphalt

tanks were also excavated and removed.

In March 1987, seven soil borings were drilled by Kleinfelder, Inc., at locations around the
tank storage area. Several soil samples were collected to a depth of 45 feet. Selected
samples were analyzed for the presence of TPH-D and PCBs. Diesel product was
identified in several borings at a depth of 45 feet. The concentrations ranged from 170
mg/kg to 4,600 mg/kg of TPH-D. PCBs concentrations in two borings ranged from 0.030
mg/kg to 0.073 mg/kg.

Three ground water monitoring wells, namely MW-1, MW-2, and MW-3, were installed,
developed and sampled in June 1987. At the same time, one soil sample of the tank
backfill gravel was obtained. Chemical analyses for TPH-D and PCBs on the three ground
water samples and one soil sample revealed that the chemicals of concern have migrated to
the ground water table, and have impacted ground water. The PCBs analysis of the free
product sample collected from well MW-2 indicated concentration of 18 mg/l as Aroclor
1260.

In September 1987, the four remaining underground tanks used for asphalt storage and
contaminated backfill were excavated (Plate 3). TPH-D in samples of soil and backfill
excavated during the tank removal ranged from 1,500 mg/kg to 150,000 mg/kg. Closure
samples representative of the soil remaining in the excavated area had 26 mg/kg TPH-D or
had no detectable concentrations. PCBs were detected at concentration of 0.51 mg/kg in
one sample only. Disposal of excavated soils containing TPH-D in concentration in excess
of 1,000 mg/kg was by onsite recycling. Typically, TPH-D concentrations in the ground
water samples were at or less than 100 mg/], with PCBs concentrations at or less than
0.0057 mg/1.

A soil gas vapor survey was conducted to aid in plume definition in June 1988. Collected
data from the survey were used to identify the locations of five additional ground water
monitoring wells installed at the site (MW-4, MW-5, MW-6, MW-7 and MW-8). A sample
of free product collected from well MW-2 on 15 July 1988, indicated that the gross
composition of the free product is comparable to a diesel standard. Analysis for PCBs
indicated a concentration of 25 mg/kg, comparable to analytical results for a sample
analyzed on 7 August 1987, which indicated 18 mg/kg of PCBs in the free product.

(148)10-1682-06/69-377 8
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Two ground water monitoring wells (MW-9, MW-10) and one observation well (MW-11)
were installed in July 1989 at the project site. In addition, a staff gauge was installed in the
gravel pit located north of the site, to monitor the elevation of surface water.

Monitoring of the free product thickness and depth to ground water as well as the onsite
ground water monitoring well sampling and sample testing for TPH-D and PCBs
concentrations have generally been performed on an monthly basis since well installation.

In October 1989, the Alameda County Department of Environmental Health (ACDEH)
reviewed the Industrial Asphali file and consulted with the San Francisco Bay California
Regional Water Quality Control Board (CRWQCB) in order to develop guidelines for
further characterization and remediation at the site (Ref. 1). In response, Kleinfelder, Inc,,
on behalf of Industrial Asphalt, submitted a Remedial Investigation/Remedial Action Plan
(RI/RAP) dated 15 January 1990 (Ref. 2). This report summarizes the Rl investigation
portion of the work plan.

33 PURPOSE AND SCOPE OF WORK

Previous work at the site {prior to 1990) served to identify and characterize primary areas
impacted by target chemicals, however, the horizontal and vertical extent of migration of
chemicals in soil and ground water was not fully identified.

The purpose of this remedial investigation was as follows:

- To further characterize the hydrogeologic conditions beneath the site

- To further characterize the horizontal and vertical extent of soil and ground
water impacted by chemicals

- To obtain the data necessary for screening and selecting remedial
alternatives.

(148)10-1682-06/69-377 9
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The following scope of work was completed during the 1990 remedial investigation:

- Drilling of fourteen soil borings with sample collection for stratigraphic and
analytical purposes

- Installation of three ground water monitoring wells and one extraction well

- Excavation of impacted soils from the vicinity of well MW-13 and closure soil
sample collection and analysis

- Development, purging and sampling of the four new wells

- Laboratory analysis of soil and ground water samples for TPH as diese!
(D)/waste oil (WO} and PCBs

- Completion of a pumping test in the extraction well

- Completion of a local well canvass

. Evaluation of hydrogeological conditions and chemical data
Preparation of this report including conclusions and recommendations

(148)10-1682-06/69-377 10 @
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4 FIELD ACTIVITIES AND OBSERVATIONS

4,1  SOIL BORINGS

Fourteen soil borings were completed during this remedial investigation (borings SB-1
through SB -10 and MW-13 through MW-16). Plate 4 shows the location of each boring.
The field work was completed within three separate field events. Delays were due to
difficult drilling conditions and scheduling of drilling equipment. The first event was
performed during the period of time from 28 February 1990 through 6 March 1990. The
second field event occurred between 29 May 1990 through 27 June 1990. The final period
of drilling was completed from 6 August 1990 through 8 August 1990. Prior to the
commencement of any field activities, a Health and Safety Plan (HSP) was developed by a
Kleinfelder Industrial Hygienist. The HSP was implemented during all phases of the field
work. Appropriate drilling/well construction permits were obtained from the Alameda
County Flood Control and Water Conservation District - Zone 7 (ACFCWCD). Dirilling
and sampling equipment was steam cleaned prior to drilling/sampling at each boring
location. Soil samples collected for lithologic description were described using the Unified
Soil Clarification System (USCS) and the Muncell Color Clarification System. Upon
completion of the work, water well driller reports were filed with the State of California
Department of Water Resources. The work was supervised by a Kleinfelder staff geologist
under the direct supervision of a registered geologist. The following summary provides the
methodology and field observations from these field events.

First Field Event (28 February 1990 through 6 March 1

Three soil borings were attempted during this period (SB-2, SB- and SB-4) using a truck
mounted drill rig (CME 75) equipped with 8-inch diameter continuous hollow stem augers.
The drilling was performed by Spectrum Exploration of Stockton, California. Previous
experience with this type of rig at the site justified the selection of this particular drilling
equipment. Soil samples were collected for soil description and chemical analysis using
both a five foot long continuous sampler and a standard split barrel two inch diameter
down-hole sampler. Soil samples obtained using the down-hole sampler were collected at

(148)10-1682-06/69-377 11
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five foot intervals from approximately 10 feet below grade to the total depth of each boring.
Samples obtained for chemical analyses were selected based on field inspection of visual
discoloration and odor of the recovered materials.

The samples collected for chemical analysis were obtained primarily with the down-hole
soil sampler equipped with laboratory prepared brass tubes. The tubes were capped with

~ Teflon lined plastic caps, labelled, and placed in an iced cooler for transportation to the

California State Department of Health Services (DHS) certified laboratory. In some cases
where sampling refusal was encountered, soil samples were collected for chemical analysis
by removing a sufficient volume of soil obtained from the continuous soil sampler which
was then compacted into brass tubes.

All soil samples were delivered to Chromalab, Inc., laboratory in San Ramon, California
along with the sampler’s chain-of-custody forms. Copies of these forms are included in
Appendix B. Once soil samples collected from the continuous soil sampler were described,
each sample was placed in heavy duty zip lock plastic bags, purged with nitrogen gas,
sealed, labelled with the sampling interval and boring number, and stored in a core box for
later reinspection, as necessary.

The drilling commenced at the location of SB-4 followed by borings at SB-2 and SB-3.
However, the bore holes had to be abandoned at approximate depths of 73.5 feet, 81 feet
and 56 feet, respectively, due to auger refusal by cobbles and boulders.

Therefore, it was proposed that the drilling to the desired depths of 95 to 100 feet in these
three borings and the drilling of the remaining seven soil borings be accomplished with a
dual tube percussion drill rig, also previously utilized at the site.

nd Field Event (29 May 1 h h n

In order to drill each boring to its proposed depths, Kleinfelder arranged for Water Well
Development Corporation of Woodland, California, to mobilize a dual tube percussion
drill rig to Industrial Asphalt. Upon arriving, borings SB-2, §B-3 and SB-4 were redrilled in
order to collect both geologic and geochemical data down to the proposed depth of 95 to
100 feet. The redrilled boring locations for SB-2 and SB-3 were slightly different from the
original boring locations due to access problems incurred with the larger drill rig. The
redrilled boring location for SB-2 was approximately 10 feet east of its original location and

(148)10-1682-06/69-377 12
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the redrill location of SB-3 was approximately 10 feet west of its original location. The
redrill location for SB-4 was at the original location. The remaining borings SB-1, SB-5
through S$B-10 and MW-14 through MW-16 were also all completed during this field event.

Soil samples were collected at five foot intervals from approximately fifteen feet below
grade to the total depth of each boring. The boring logs included in Appendix A provide
information on the depths and stratigraphy encountered of each boring. These soil samples
were obtained using a modified California sampler equipped with brass tubes. As in the
previous field event, each of these soil sampling tubes were sealed and labelled for
transportation to the DHS certified laboratory. At depths, where sampling refusal was
encountered, soil samples were collected as a grab sample from the discharge of the drill
rig cvclone. Each of these samples were compacted into a laboratory prepared brass tube
and processed for delivery to the laboratory as previously described.

Soil samples collected for stratigraphic description were also processed as described in the
first phase of the field investigation and stored in core boxes for future use.

Third Field Event (6 August 1990 through 8 August 1990

A soil boring MW-13 was drilled and sampled and an extraction well MW-13 was
completed during this field event using a direct air rotary drill rig equipped with a casing
hammer. The drill rig was supplied by Water Well Development Corporation. Both the
drilling and the construction of the well were observed by a Kleinfelder staff geologist. The
drive casing diameter used was 11-5/8 inches. Soil samples were collected for logging
purposes only as grab samples from the drill rig discharge and by down-hole sampler. As
described in previous field events, once the soil samples were described, they were placed
in plastic bags and stored in core boxes.

During this field event, monitoring well MW-11 was abandoned. This well was constructed
in 1989 in order to detect free product at a gravelly clay/clayey gravel layer at a depth of
approximately 75 feet (Ref. 3). However, no free product or water was ever detected in the
well.

Prior to the well abandonment, an appropriate permit was obtained from the ACFC WCD-
Zone 7. A description of methods and materials used to destroy the well are described in
the well destruction report (Ref. 4).

(148)10-1682-06/69-377 13 @
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After completion, all soil boring holes were backfilled with cement/bentonite grout using
tremie technique, and the locations surveyed. Soil cuttings were recycled in the asphalt
manufacturing process used by Industrial Asphalt.

42  SOIL EXCAVATION

Since free product was encountered in borehole SB-1 at an approximate depth of 15 feet,
product, the impacted soil and overlying fill materials were removed.

This operation was conducted on 14 July 1990, when approximately 300 cubic yards of
contaminated soils and approximately 700 cubic yards of the overlying materials were
excavated in the vicinity of boring SB-1. Clean materials were used to backfill the
excavation, and stockpiled hydrocarbon containing materials were recycled onsite through
the asphalt and batch plants at the Industrial Asphaht facility.

Two soil closure samples were collected from the bottom of the excavation. The samples
were analyzed for TPH-D/WO and PCBs. Plate 5 show approximate boundaries of the

excavation and locations of the two closure samples.

The samples were delivered to Med-Tox Associates, Inc., of Pleasant Hill, California, a
DHS certified analytical laboratory, under chain-of-custody control (Appendix B).

Due to limited space for stockpiled materials, not all apparently impacted soils were
excavated during the field work phase. Therefore, the removal of the remaining impacted
soils from the vicinity of boring SB-1 has been scheduled for 12 January 1991.

43  WELL CONSTRUCTION

Following drilling, borings MW-14, MW-15 and MW-16 were completed as ground water

.monitoring wells and boring MW-13 was completed as an extraction well (Plate 4). The

total depth and screen length of each well was selected based on the subsurface
information gathered during the soil boring phase (Chapter 4.1). Well construction was
supervised by a Kleinfelder field geologist.
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4.3.1 Monitoring Wells

Monitoring wells MW-14 and MW-16 replaced wells MW-2 and MW-3, which nprrnal]y are
dry or have insufficient water to obtain representative ground water samples.

Monitoring well MW-15 evaluate ground water quality immediately downgradient of the
former tank farm area.

Ground water monitoring wells MW-14, MW-15 and MW-16 were completed with 4-inch
inside diameter (ID) Schedule 40 PVC pipe with slip PVC caps at the top and threaded
plugs at the bottom. The slot size chosen for screens (0.020 inch) was based on the
construction of the monitoring wells previously installed on the site and based on
gradations of materials recovered during bore hole drilling.

The boring annular space surrounding the screened section of each newly completed well
was backfilled with #2 Monterey sand by tremie to approximately 1 to 2 feet above the
screened intervals. A bentonite seal was placed above the sand pack in each boring with
the remainder of the borehole grouted using a neat Portland cement/bentonite grout to the
surface. The grout mixture for well seals was comprised of approximately 3 to 5%
bentonite powder mixed with each 94 pound sack of cement and then slurried. This grout
slurry was thoroughly mixed by pumping. Seals were placed using a tremie pipe. All well
heads were finished in a water-resistant aluminum Christy boxes placed one to two inches
below present ground surface. No solvents or glues were used during monitoring well
construction.

The construction details of the three monitoring wells are included in Appendix A (refer to

boring logs MW-14, MW-15 and MW-16). Monitoring well construction details of all site
wells (old and new) are summarized on Table 1.
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4.3.2 Extraction Well

Well MW-13, in addition to be used as an extraction well, replaces monitoring well MW-1
which has been dry since 1988.

The extraction well MW-13 was completed in the 11 5/8 inch diameter borehole. The well
was constructed of 6-inch diameter Schedule 40 PVC blank casing and of 6-inch diameter
Schedule 304 stainless steel, wire round, Johnson screen with a stainless stee] bottom plug.
The screen was 40 feet long with 0.045 inch size slots. The slot size for this screen was
based on sieve analyses performed on soil samples collected from boreholes SB-1 and
SB-4. These two borings were the closest located to the well MW-13. Sieve analysis results
are included in Appendix C.

Monterey medium gradation aguarium sand was placed by tremie opposite the screen
section. The top of the sand pack was finished at an elevation approximately equal to 12
feet above the top of the screen section. A bentonite seal, approximately 2 feet thick, was
placed above the sand pack and the remainder of the borehole was backfilled to the
surface with a neat Portland cement/bentonite grout. The sand pack was placed by gravity
with a tremie pipe. Cement/bentonite grout was placed by pumping the grout through a
one-inch diameter tremie pipe. The well was finished with a slip PVC cap and the well
head was completed in a water resistant aluminum Christy box placed one to two inches
below present ground surface. The extraction well construction details are included in
Appendix A (refer to boring MW-13).

44 WELL DEVELOPMENT

Three new monitoring wells (MW-14, MW-15 and MW-16) and the extraction well (MW-
13) were developed by Water Development Corporation. Wells MW-14, MW-15 and MW-
16 were developed on 27 and 28 June 1990. The extraction well was developed on 10
August 1990,

A surge block and a bailer were used to remove suspended sediment within the well water
and to settle and stabilize the well filter pack. The wells were developed until discharged
ground water was relatively free of suspended sediment. Development water was collected
in 55-gallon drums and left onsite for recycling in the Industrial Asphalt plant.
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4.5 WELL SAMPLING
4.5.1 Onsite Wells

All site monitoring wells were sampled on a monthly basis since the well installation.
However, since July 1990, monitoring at the Industrial Asphalt site has been rescheduled 1o
occur every other month.

The Kleinfelder technician collected ground water samples from the onsite wells. Prior to
purging, water level measurements were taken and observed for floating free product. In
order to obtain representative water samples, only wells which had sufficient volume of
water were sampled. |

During pumping, discharge water was monitored for temperature, electrical conductance,
turbidity, and pH. The wells were bailed or pumped until these parameters had stabilized
or at least three to four well water volumes had been removed and the water was
reasonably free of suspended sediment. Purged water was collected in 55-gallon drums and
left onsite for later disposal by Industrial Asphalt. The wells were purged using a Well
Wizard purge pump or an air lift pump or a Teflon bailer. The wells were sampled using
disposable bailers. Between each well, the pump or bailer was steam cleaned to minimize
potential for cross contamination.

‘Water samples were collected from each monitoring well just after purging, placed in

appropriate containers supplied by the contract analytical laboratory, labelled, and placed
in a cold ice chest.

Samples were delivered to Med-Tox Associates, Inc, of Pleasant Hill, California, an
analytical laboratory state-certified for the analyses performed.

Analytical results on water samples are summarized in Table 2 and were reported in our

1990 monthly/bimonthly reports. Copies of laboratory reports and chain-of-custody
records are available in Kleinfelder’s files.
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452 Offsite Wells

On 29 November 1990, a Kleinfelder technician purged and sampled two water supply
wells located downgradient from the Industrial Asphalt site. These two wells are
designated as 11P4 and 14A2 on Plate 7.

The wells were purged by opening a tap and running water for about 30 minutes in order to
empty the surge tanks. Approximately 300 gallons of water were purged prior to well
sampling. Water samples were collected into containers supplied by the contract analytical
laboratory.

Copies of chain-of-custody records and laboratory reports are included in Appendix B and
D, respectively.
46  SOIL BORING/WELL SURVEY

A survey of all new monitoring wells at the site and the ten soil borings was completed by
Associated Professions, Inc., of Livermore, California, a licensed land surveyor.

A mean sea level (MSL) benchmark (USGS datum) was used for this survey. Additionally,
horizontal location of each well and boring with respect to the existing previously surveyed
monitoring wells was surveyed at that time.

The results of the survey are presented on Table 3 along with appropriate data for all other
existing onsite wells,

Ground water level measurements along with ground water elevation contour lines and the

estimated average ground water flow direction and the hydraulic gradient were given in our
monthly/bimonthly reports. '
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5 HYDROGEOLOGY

5.1 GEOMORPHOLOGY

The Industrial Asphalt facility is in the Amador Subbasin of the Amador Valley,
approximately 35 miles southeast of San Francisco. As such, it is a portion of the Alameda
Creek watershed which is completely surrounded by hills of the Diablo Range. Most of the
subbasin is used for agriculture and gravel extraction. The site is bordered on the north by
a gravel pit and El Charro Road on the east. Neighboring facilities and structures include
Jamieson Co. to the south and west.

Topographic relief across the 53 El Charro Road site is minor and ground surface
elevations range from approximate elevation 380 feet above mean sea level (AMSL) to
approximate elevation 376 feet AMSL, northeast 10 southwest across the Industrial
Asphalt’s property, a distance of about 900 feet (0.4%).

There are no drainage facilities at the site. Storm water infiltrates into the ground, flows
with the surface gradient, or creates ponds on the ground surface.

The area not covered by structures is not paved and is heavily used for traffic, storage and
automobile parking.

52 REGIONAL HYDROGEOLOGY

The Industrial Asphalt site is located in the northern part of the Alameda County. The
oldest water-bearing formation in the area is the Tassajara Formation. This formation is of
Pliocene age and occurs north of Livermore-Amador Valley and also beneath the central
portion of the valley at depths ranging from 200 feet to 750 feet. Post depositional
deformation has folded and tilted the beds of the Tassajara Formation into a number of
northwest-southeast trending anticlines and synclines. These beds are composed of
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sandstone, siltstone, shale, conglomerate, and limestone. Wells tapping the Tassajara
Formation yield only sufficient water for domestic, stock or limited irrigation purposes.
Ground water contained in this formation is of sodium bicarbonate character of
moderately good quality (Ref. 5).

The next youngest geologic unit in Livermore-Amador Valley is the Livermore Formation,
which is of Plio-Pleistocene age. The formation occurs generally as beds of clayey gravel in
a sandy clay matrix. To the south of the Livermore-Amador Valley, these beds dip toward
the north. They are nearly flat under the valley, and they dip gently to the south along the
north edge of the valley where they lap onto the Tassajara Formation. This formation is a
significant water-bearing formation in the valley area. Yields to wells are adequate for
most irrigation, industrial, or municipal purposes. Like the underlying Tassajara
Formation, ground water in the Livermore Formation is of sodium bicarbonate character
and of good quality (Ref. 5).

The surficial valley-fill materials overlie the Tassajara and Livermore Formations and
range in thickness from a few feet to nearly 400 feet. These alluvial materials are
composed of unconsolidated sand, gravel, silt, and clay, all of Holocene age. Wells located
in these materials yield ground water from both confined and unconfined aquifers. These
materials generally produce an excellent quality sodium, calcium, and magnesium
bicarbonate water. Exceptions are local areas containing significant quantities of chloride
and nitrate ions (Ref. 5).

- The Amador Subbasin is bounded on the east by the middle zone of the Livermore Fault

and on the west by the Pleasanton Fault. The north boundary, east of Santa Rita Road, is
formed by a permeability barrier which has been formed by the interfingering of alluvial
deposits. West of Santa Rita Road, the northern boundary is formed by the Parks Fault.
The south boundary of the subbasin is formed partly by the contact of the water-bearing
Livermore Formation with non-water bearing rocks (Ref. 5).

Amador Subbasin is drained by Arroyo Valle and Arroyo Mocho, the two principal streams
of Livermore-Amador Valley. Minor streams such as Tassajara Creek, Cottonwood Creek,
and Arroyo las Positas also cross the subbasin. All streams drain in a generally westward
direction.

(148)10-1682-06/69-377 20



l{'lktfl'\‘!rl&l[)il;

Much of the ground water produced in the Amador Subbasin is derived from thick water-
bearing zones in the valley-fill material. These aquifers are composed of sandy gravel and
sandy clayey gravel that are up to 150 feet in thickness. Separating the aquifers are
confining beds of silty clay that are up to 50 feet in thickness (Ref. 5).

Regional ground water movement in the valley is generally in a northwesterly and westerly
direction. However, locally, ground water flow direction is in the general direction of the
gravel pits (Ref. 5). The grave!l operations pump large quantities of water from the pits to
facilitate gravel mining, thus creating a large artificial depression in the valley ground water
system. The gravel pit operators also back fill some of the pits with silt and clay to
minimize further recharge and ground water movement in the area.

In most of the valley, vertical flow is minimal because of the many clay layers that tend to
separate parts of the permeable aquifer material. The clay layers are not continuous,
however, and some vertical flow does occur. In much of the southern parts of the Amador
and Mocho H subbasins, the clay layers are less extensive and vertical flow is more
apparent from water-quality measurements (Ref. 6).

Until 1962, most of the water used in the Livermore-Amador Valley was provided by
ground water, with small quantities supplied by local streams. This almost total
dependence on ground water caused a serious overdraft in the valley, with water levels
dropping 100 feet or more in some areas. In order to correct this overdraft situation, water
has been provided from the South Bay aqueduct since 1962. The South Bay aqueduct
water is treated for domestic and industrial uses. Also, water from the aqueduct is released
to Arroyo Mocho and Arroyo Valle for ground water recharge (Ref. 6).

Available data indicate that the yield of the production wells in the Amador Subbasin
ranges from approximately 40 to 2,800 gallons per minute. The specific capacity ranges
from 1.1 gallons per minute per foot of drawdown for a well drilled in the Livermore
Formation to 217 gallons per minute per foot of drawdown for a well drilled in the valley-
fill (alluvial) materials. This corresponds to transmissivities in the range of 75,000 to .
375,000 gallons per day (Ref. 5).

(148)10-1682-06/69-377 21 @




B rteinreLiper

53 LOCAL HYDROGEOLOGY

An evaluation of the subsurface geologic conditions was performed using boring log
information from previously completed field work (1987 through 1989) as well as the work
completed in spring and summer of 1990 (RI investigation). The evaluation is based
primarily on subsurface cross sections developed from these boring Jogs and included in
Plates 8 and 9. Logs of borings are included in Appendix A. Locations of geologic cross-
sections are shown on Plate 7.

Materials encountered in the borings were fairly continuous and correlates relatively well
between the boreholes. Based on these cross sections, it appears the site is underlain from
the surface to depths of as much as 60 feet with what will be referred to in this report as fill
materials (Unit 1, Plate 8 and 9). Generally, the fill material is characterized by brown silty
clay to clayey silt with floating subangular clasts up to two inches in diameter. Typically
this material is underlain by sandy gravel with cobbles and boulders to gravel and cobbles
and boulders with minor amounts of sand. Typically, the clasts range between two and four
inches in diameter. However, numerous clasts which exceeded the inside diameter of the
drill pipe (5 3/8 inch) were encountered in most borings. It is estimated, based on
fragments of these clasts, that some may be larger than six inches in diameter. The
granular material encountered in this zone, as well as the larger clasts appear to be
subrounded to subangular and composed of granitic and metamorphic looking material.
Thin lenses of this gravelly material were also encountered within the brown clayey fill
material; however, they do not appear to be laterally extensive.

Beneath the fill material to a depth of approximately 130 feet below land surface is a
lithologic unit which appears to be predominantly composed of silty gravel with varying
amounts of clay and fine to medium sand (Unit 2, Plates 8 and 9). Lenses of both sandy
gravel and silt 1o clayey silt were encountered within this unit. The contacts between these
lenses of sandy gravel and silt to clayey silt are very gradational, and therefore, were
difficult to define during drilling. Overall, the unit is brown to olive brown with
subrounded clasts which appear to be igneous and metamorphic in origin. As in the fill
materials, some of these clast may be as large as six inches in diameter.

For the most part, the sediments encountered beneath the fill material were moist to
almost wet from a depth of sixty feet to the first production zone noted in the discharge of
the drill rig. This first water bearing zone was encountered at various depths over the site
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from approximately 90 feet to as much as 110 feet below grade. Typically, this zone was
identified by the presence of sand to sandy gravel with little or no silt or clay (Unit 3, Plates
8 and 9). Water production from the cyclone of the drill rig would range from one to three
gallons per minute. This estimation of flow volume was made by timing the filling of a five
gallon plastic bucket from the cyclone. As the boring depth increased, flow would decrease
and cease as the amount of silt or clay increased with depth. In some of the deeper
borings, (e.g., borings SB-5), a second water production zone was encountered at a depth of

approximately 120 feet. In most cases, this second zone (Unit 3, Plates 8 and 9) was

defined only to be a decrease in silt content and with limited water production from the
discharge of the drill rig as observed in the first water production zone. However, at some
of the boring locations (SB-1, SB-9, and MW-14) this second water production zone was
separated from the first water producing zone by the presence of a damp brown silt to
clayey silt (Unit 4, Plates 8 and 9). This lithologic unit was observed to be as much as four
feet thick, However, since this unit was encountered at only three boring locations, the unit
is not believed to be laterally extensive and probably represents localized lenses.

Ground water levels in the Amador Subbasin are variable because of gravel mining
operations utilizing gravel pits and ground water wells, Arroyo Valle and Arroyo Mocho
creeks recharge and boundary effects with other subbasins. In addition, deep irrigation and
domestic wells in the area contribute to the dynamite hydraulic regime of the upper water
bearing zone (Ref. §, 6).

Gravel mining dewatering in the Amador Subbasin, particularly by Kaiser, produced the
lowest ground water levels in the basin during spring of 1990. The current active Kaiser
mining area, located northwest of the Industrial Asphalt site (west of well 11P4), have
essentially removed the upper aquifer to elevation 220 feet or below and refilling the
mined pits with silts and clays washed from the gravel during processing. Ground water
pumped from the mining area was discharged to the Arroyo Valle (Ref. 7).

Gravel mining operations by Lonestar, located south of the Industrial Asphalt site
dewatered the area within the 290 feet contour to below elevation 260 feet (Ref. 7).

Gravel mining operations by the Jamieson Co. located northeast of well 11P4 (Plate 7)
maintained ground water levels below elevation 300 feet. The Jamieson operation pumped
their excess water to recharge pits located near well 13E1 and maintained higher ground
water levels adjacent to the Arroyo Mocho Creek in that area (Ref. 7)
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There is little information available on the deeper aquifer in the Amador Subbasin.
Reference 7 includes a ground water elevation contour map for the deeper aquifer.
Generally, water levels in deeper wells are 10 to 100 feet lower than in the upper zone and
the deeper zone hydraulic gradient is towards northwest and west,

It appears, that local geologic and hydrogeologic conditions are rather consistent with the
regional geology and hydrology. Materials encountered at the site during the RI are of
alluvial origin. Ground water measured at the site has fluctuated considerably since well
installation and ranged from approximately 76 feet in 1987 to approximately 95 feet below
surface in 1989. Table 2 shows depth to water data obtained from the site monitoring
wells.
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6 WELL CANVYASS

Because ground water is the principal medium carrying dissolved chemical constituents
suspected of originating from the source on the site, private and municipal water wells are
the primary receptors for chemicals of concern.

The Alameda County Flood Control and Water Conservation District - Zone 7
(ACFCWCD) files were reviewed to locate ground water wells in the vicinity of the
Industrial Asphalt site.

Plate 6 is a well survey location map showing the approximate locations of wells potentially
withdrawing ground water within a one mile radius of the site. A list of the wells shown on
this map is presented in Table 5. The approximate direction of ground water flow for the
area and the region is also depicted on the map. Regional flow (or hydraulic gradient) is to
the northwest and west (Ref. 7). However, the local hydraulic gradient it to the north and
northeast. Wells located north and northeast of the site are, therefore, downgradient, and
wells located in all other directions of the site are upgradient.

The well inventory includes 23 wells located within a one-mile radius of the Industrial
Asphalt site. Fifteen of these 23 wells are listed as active wells. Of these fifteen active
wells, four are domestic wells, five are irrigation wells, two are monitoring wells and four
are industrial wells.

The wells designated as 14A2, 11P4, 11J1 and 11G1 are the ones which are located closest
to the Industrial Asphalt site. Well 14A2 is a domestic well 220 feet deep and is located
approximately 900 feet northeast from the site (downgradient from the site). Screened
intervals of this well: 135-160 and 170-205 feet (Table 5).

Well 11P4 is a domestic well located approximately 2,100 feet north/northwest from the

site. However, it is likely that in the area of this well, the regional hydraulic gradient
prevails (i.e., to the west) (Ref. 7).
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Wells 14)1 and 14K2 are Lone-Star wells used for industrial water supply. These wells are
located approximately 1750 and 2030 feet, respectively, upgradient from the site.

Well 14G1 is located approximately 950 feet southwest from the site and is 500 feet deep.
This well is also located upgradient from the project site.

There are several municipal water supply wells located in Pleasanton and Livermore. The
closest municipal wells are located approximately 12,800 feet to the west and 9000 feet to
the northeast.

The total volume of ground water extracted from each of these wells (located within a one
mile radius of the site) on an annual basis is unknown. Therefore, any attempt to describe
the hydrogeologic regime in a watershed (water balance) will not be performed at this
time.

It appears that only one well (14A2) may be potentially effected by dissolved chemicals
migrating off the Industrial Asphalt site. The well is owned by Jamieson Co. and is
primarily used for industrial water supply in addition to small quantities used for
drinking/washing purposes.
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7 ANALYTICAL RESULTS

7.1  SOIL SAMPLES

Sixty-three soil samples collected from soil borings were delivered to Chromalab, Inc., in
San Ramon, California. Two soil samples obtained from the excavation bottom were
detivered to Med-Tox Associates, Inc., of Pleasant Hill, California. Both laboratories are
the State of California DHS certified for the chemical analyses requested in this
investigation.

As proposed in the Rl work plan (Ref. 1), all soil samples were analyzed for TPH as diese]
(D)/waste oil (WQO) using EPA Method 3550/8015 and for PCBs using EPA Method 8080.
In addition, one sample taken from the soil boring SB-4 (depth 61 feet) was analyzed for
semi-volatile organics using EPA Method 8270. This soil sample was selected for this
analysis because it was saturated with diesel and was analyzed to evaluate types of
hydrocarbons contained in the released product and proportions (by weight or by volume)
of particular hydrocarbons in the product. However, none of the compounds tested for
(EPA Method 8270) was detected at or above laboratory detection limits.

Table 4 presents a summary of the analytical results obtained from the soil samples.
Complete 1aboratory reports are given in Appendix D.

72  GROUND WATER SAMPLES

As discussed, Industrial Asphalt performed monitoring of the site’s existing wells on a
monthly basis until June 1990. At that time, the monitoring program was rescheduled to
occur every other month. Since commencement of the monitoring program, all collected
ground water samples were analyzed for TPH-D, TPH-WO and PCBs by a state certified
analytical laboratory using EPA Methods 8015 and 8080, respectively.
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Additionally, water samples from all wells, with the exception of MW-1, were analyzed
once for benzene, toluene, xylenes and ethylbenzene (BTXE) using EPA Method 8020.

Analytical data are given in Table 2. Laboratory results for BTXE are not shown in this
table, however, the analyses on water samples indicated no presence of these compounds in
the samples.

Monitoring data, including ground water elevation and gradient, an average water flow
direction, free product thickness and chemical analyses results, have also been given in our
monthly/bimonthly reports.

In addition, two water samples were collected from two domestic wells 11P4 and 11A2
(Plate 6). These two wells have been used for domestic purposes and are located north and
northeast of the Industrial Asphalt site. Laboratory results for the two wells are not shown
in Table 2 since chemical analyses indicated non-detectable concentrations of the target
chemicals in the water samples.
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8 DISTRIBUTION OF CHEMICALS

8.1  SOILS

Based on observations during field activities and analytical results of soil samples collected
during this and previous site assessments, it appears that target chemicals (diesel, waste oil)
in soils have migrated from the source. Impacted soils were found at different depths
(elevations) in borings SB-8, SB-9 and MW-10 to the west, borings MW-11 and MW-14 10
the north, a boring MW-9 10 the east, and a boring SB-3 to the south.

Plate 10 shows inferred outlines of soil contamination (at various depths) at the Industrial
Asphalt site.

The highest concentration of TPH-D/WQO (560 mg/kg) was found in boring SB-1 at a
depth of 21 feet and at the excavation bottom (600 mg/kg). It appears that these
hydrocarbons were present in all soil samples taken from SB-1. However, soils in the
vicinity of SB-1 were already excavated (Chapter 4.2).

Detected concentrations in samples obtained from the other borings (Table 4) ranged from
5 mg/kg to 370 mg/kg.

The distribution of TPH-D/WO may indicate complex geologic conditions beneath the
project site characterized by irregular discontinuous more permeable zones (lenses). These
lenses create preferable pathways for chemicals to migrate in the unsaturated zone (e.g.,
370 mg/kg in SB-4).

The State of California Department of Health Services (DHS) has set a TPH (gasoline,

diesel, waste oil) concentration of 1,000 mg/kg in soils as a hazardous waste classification
criterion (Ref. 8).
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Polychlorinated biphenyls (PCBs) as Aroclor 1260 were found only in two soil samples.
These samples were obtained from depths of 45 feet and 61 feet in borings SB-3 and SB-4,
respectively. Aroclor 1260 was found in both samples at concentrations of 0.110 to 0.120

mg/kg.

The presence of PCBs only in soil samples collected from the vicinity of the former tank
farm indicates relatively low mobility of PCBs and high sorbency of these compounds to the
soils.

U. S. EPA recommends that for spills of low concentration PCBs of more than one pound
in industrial areas, cleanup of soil, sand and gravel up to 25 mg/kg should be required
(Ref. 9). The State of California DHS designates soils with less than 50 mg/kg PCBs as
non-hazardous (Ref. 10).

8.2 GROUND WATER

According to the data in Table 2, dissolved target chemicals including TPH-D/WQO have
been detected in samples collected from all site monitoring/extraction wells except well
MW-16. However, in some wells, detected concentrations of these compounds have been
relatively low and occurred on a sporadic basis (e.g.,, 0.7 mg/] on 25 September 1989, 0.2
mg/1 on 29 May 1990 and 0.1 mg/l on 28 June 1990 in well MW-5). Plate 11 shows
inferred outline of dissolved hydrocarbons plume beneath the Industrial Asphalt site on 22
October 1990.

No detectable levels of PCBs as Aroclor 1260 have ever been detected in wells MW-4,

MW-5, MW-6, MW-7, MW-9, MW-10, MW-11, MW-13, MW-14, MW-15 and MW-16. In

the remaining wells, concentrations of Aroclor 1260 were found as high as 56 g/1 in well
MW-1, 33 g/l in well MW-2 and 62 g/] in well MW-3 on 30 November 1987. The
highest concentration of PCBs in well MW-8 was found to be 5 g/1 in the water sample
taken on 1 June 1989. Title 22, Division 4, Article 11, Section 66699 (c) presents toxicity
criteria for several substances including PCBs. A Soluble Threshold Limit Concentration
(STLC) for PCBs is 5000 g/l (Ref. 10). According to this criterion, ground water beneath
the Industrial Asphalt site impacted by PCBs is considered by the State of California as
non-hazardous material.
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Under the Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) and
Maximum Contaminant Level Goals (MCLG) are established. An MCL of 0.5 g/I was
proposed for PCBs in May 1989 (Ref. 9). The MCLG is zero because PCBs are possible
carcinogens. As a proposed MCL, the 0.5 g/1 level is to be considered in determining the
appropriate cleanup level for potentially drinkable ground water. Therefore, MCLs must
be attained by public water supply.

Analyses of water samples collected from two water supply wells 11P4 and 14A2 located

north and downgradient from the site (Plate 6) indicate the absence of the target
compounds (TPH-D/WO, PCBs) in the samples at or above laboratory detection limits.
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9 PUMPING TEST

A pumping test was conducted to provide estimates of transmissivity and storativity of the
upper water bearing zone. Results of the pumping test were used to estimate maximum
pumping rates from the extraction well, and to predict the extent of the ground water
capture zone during pumping.

9.1 INSTALLATION AND EQUIPMENT

Extraction well MW-13 was used as the pumping well for the pumping test. As discussed
(Chapter 4.3.2) this well was constructed using a 40 ft. long wire-wrapped stainless steel
screen with 0.045-inch slots to maximize flow into the well.

A 4-inch diameter submersible pump (rated 25 gpm @ 130 ft) was installed in the well
MW-13 at a depth of 115 feet, approximately one foot above the well bottom, to pump
water from the water bearing zone. The rate of flow from the pump was regulated by a
valve located in the effluent line adjacent to a piezometer tube. The piezometer tube was
used to measure the water head in the discharge pipe in order to determine the pumping
rate. Pumped waters were discharged to a 21,000 gallon “Baker” tank and stored for later
disposal. The tank was temporarily located near well MW-14,

Water levels in all monitoring/extraction wells were monitored with conductivity based
water level indicators, Additionally, during the pumping test, water levels in monitoring
wells MW-8, MW-14, MW-15, MW-9, MW-16 and MW-6 were monitored with pressure
transducers connected to two dataloggers for automatic data recording. During the
recovery period, wells MW-16 and MW-6 were disconnected and a pressure transducer was
installed in the extraction well MW-13 to record water levels.
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9.2 PRELIMINARY PUMPING TEST

A step-drawdown pumping test was conducted to establish the maximum rate at which
water could be pumped from the well. The flow rate from the pump was adjusted with the
valve, then the water level in the well was monitored over a period of approximately 0.75
hours. The flow rate was again adjusted until stability was reached. Stable conditions were
achieved at a discharge of approximately 2.9 gallons per minute (gpm) at a drawdown to a
depth of approximately 110.81 feet.

9.3 CONSTANT RATE PUMPING

The constant rate pumping test was conducted on 19 and 20 September, 1990. Immediately
prior to the test, depth to ground water was measured in all site wells to provide data on
the potentiometric levels in the wells.

The 24.5 hour pumping test was started at 11:30 a.m. on 19 September 1990. Water level
measurements were made in the pumped well approximately every 30 seconds for the first
10 minutes. Measurements of the 11 wells (MW-4, MW-5, MW-6, MW-7, MW-8, MW-9,
MW-10, MW-13, MW-14, MW-15 and MW-16) were recorded at approximately 10 to 15
minute intervals for five hours. Measurements of all wells at the site were recorded at
approximately 1 to 2 hour intervals throughout the duration of the pumping test.

Measurements of the rate of discharge were periodically made at the top of the "Baker”
tank by measuring the time taken to fill a 5-gallon bucket to confirm the discharge rate as
read from the piezometer tube.

After 4.5 hours into the test, the discharge rate was reduced to 2.6 gpm at the depth of
110.50 feet. However, this rate was again reduced to 2.4 gpm at 6:00 a.m. on 20 September
1990.

The pump was shut off at 12:00 a.m. on 20 September 1990. The final depth recorded in
well MW-13 was 109,30 feet. At that time, recovery data were obtained by recording water
level measurements in monitoring wells. Pressure transducers were removed from wells
MW-6 and MW-16 and one placed in well MW-13. The other pressure transducers
remained in wells MW-8, MW-14, MW-15 and MW-9 during the recovery period. Back up
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measurements as well water level readings in wells without transducers were made with a
conductivity based water level indicator assigned to each well. Between 12:00 am. and
15:35 (3:35 p.m)., five to seven rounds of water level measurements were recorded in all
monitoring wells at the site. Approximately 97% recovery was achieved when the last
measurement was taken.

94 AUTOMATED DATA LOGGING

The in-situ "Hermit" and the Campbell "21X" dataloggers were operated during the entire
pumping test with the intention of recording water level data at 5 minute (maximum)
intervals. Periodic review of the data recorded by the instrument indicated proper
operation during the test and that data was being properly recorded. Data recorded by
both dataloggers were used to evaluate the water bearing zone hydraulic characteristics
including hydraulic conductivity, transmissivity and storativity.

9.5 DATA ANALYSIS

The 24.5 hour (1470 minute) pumping test performed at the Industrial Asphalt site did not
create a sizeable drawdown in the site monitoring wells. Table 6 shows the residual
drawdown in each well. It can be seen, that beside the pumped well (MW-13), the
drawdowns in all monitoring wells are less than 0.60 feet with an average drawdown of 0.30
feet. The analysis of the pumping test data was performed to obtain a range of the
hydraulic conductivity and storativity values of the water bearing zone.

The analysis of the pumping test data from the selected wells was completed using the
AQTESOLYV computer program (Ref. 11). Time drawdown data for the pumping well and
observation wells were analyzed using both the Theis non-equilibrium method and the
Jacob approximation (Ref. 12}.

The recovery data for the pumping well (MW-13) and the selected monitoring wells (MW-

7, MW-9, MW-14 and MW-15) were analyzed using the time-recovery curve data (ie.,
calculated recovery and residual recovery) (Ref. 12).
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Analysis of pumping test data by these methods requires that certain assumptions be made
about the ground water flow system. These assumptions include the following:

- The aquifer is homogeneous and isotropic

- The aquifer thickness is constant and the aquifer is infinite in areal extent

- The pumping well fully penetrates the aquifer

- Water removed from aquifer storage is discharged instantaneously when the
head is lowered

- Prior to pumping, the piezometric surface is nearly horizontal over the area
influenced by the pumping test

- The aquifer does not receive recharge

- All flow within the aquifer is laminar.

Most of the assumptions are isolated to some degree in almost all pumping test situations.
In particular, the assumption that the aquifer is homogeneous, isotropic, and infinite in
areal extent are almost never met in actual field situations. At Industrial Asphalt the water
bearing zone consists largely of sand, gravel and silt deposits. Because the characteristics
of these units varies across the site, the assumptions that the aquifer is homogeneous,
isotropic and infinite in areal extent is isolated to some degree. However, the aquifer
parameter values computed using the Theis and Jacob equations are nonetheless very
useful for estimating hydraulic parameters.

An additional factor that must be considered when analyzing the TIndustrial Asphalt
pumping test data is that the well may not fully penetrate the water bearing zone. The
clayey deposits which separate the various water bearing strata are discontinuous,
indicating that there may be some degree of hydraulic connection between shallow deposits
and deeper deposits located below the depth at which well MW-13 is screened. However,
because of the stratified nature of the deposits, the lateral component of ground water flow
is probably much larger than the vertical component. Therefore, results from the pumping
test analyses by these methods probably provide reasonable values of aquifer parameters
for the screened portion of the deposits.
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An additional assumption is implicit when applying the Jacobs approximation. This
assumption is that the quantity "u" is less than 0.05. The value "u" is equal to:
u = 1.87 3§/ Tt

where:

r distance from the pumping well (feet)
storativity (-)
tranmissivity (gpd/ft)

time since pumping began (days)

§
T
t

If the value of "u" exceeds 0.05, the Jacob approximation is not generally considered valid.
Calculated "u" values for the Industrial Asphalt site wells were less than 0.05 and, therefore,
the Jacob approximation technique could be used. The Theis curve matching is not
affected by this assumption.

For this investigation, both the Theis and Jacob methods of analysis were used for
comparison purposes. The value for "u" was computed as a check of the applicability of the
Jacob method; however, a comparison of transmissivity and storativity values computed
using the two methods probably represents a more reliable measure of the reliability of the
computed hydraulic parameters.

0.6 RESULTS

The maximum drawdown in the pumping well (MW-13) was 15.30 feet after 24.5 hours of
pumping. The maximum drawdown in the site monitoring wells of 0.60 feet was observed
in a monitoring well MW-7, which is located about 220 feet from the pumping well.
Residual drawdowns for all the wells are shown in Table 6. As discussed, drawdown was
observed in all the monitoring wells. A relatively small response in drawdown in the wells,
however, may indicate that the water bearing material is anisotropic, the wells were located
a considerable distance from the pumping well, or that a hydraulic barrier exists which
separates those wells from the aquifer material which supplies water to well MW-13. Such
a barrier may either be a recharge source, such as a buried channel, or a noflow of low-flow
zone, such as a clay deposit. Either type of feature could effectively isolate those wells
from the remainder of the aquifer. However, no evidence was found in plots of the data to
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indicate that a hydraulic barrier actually exists at the site, or whether the observed pattern
of responses was caused by anisotropic conditions.

Appendix E includes the pumping test data collected with pressure transducers and
dataloggers (MW-8, MW-14, MW-15, MW-9, MW-6 and MW-16) or collected manually
with the water level indicators (MW-4, MW-5, MW-7, MW-10).

Data obtained during the recovery period using dataloggers (MW-8, MW-14, MW-15, MW-
9 and MW-13) and obtained manually with the water level indicator (MW-4, MW-5, MW-
6, MW-7, MW-10 and MW-16) are included in Appendix F.

9.6.1 Hydraulic Parameters

Results of the pumping and recovery data analyses are summarized in Table 7. Data fromn
monitoring well MW-6 was not analyzed because of the erratic nature of the collected data.
Transmissivity (T) values computed for the selected.observation wells using Theis equation
range from approximately 1,500 gpd/ft to 4,200 gpd/ft. Values computed using the Jacob
method range from 1,150 gpd/ft to 4,000 gpd/ft.

Transmissivity values calculated from the recovery data using the calculated recovery and
residual recovery methods range from 2,000 gpd/ft to 3,800 gpd/ft for the monitoring wells.

Storativity (S) values computed using the Theis, Jacob and calculated drawdown methods
range from 8E-2 to 9E-4. These values are characteristic of confined to semi-confined
hydraulic conditions (Ref. 12). The residual drawdown curve cannot be used for
determining the S value, even though that curve is valid for calculating the transmissibility
{Ref., 12).

Based on the results of the pumping test as summarized in Table 7, an average value of

transmissivity and storativity for the water bearing zone beneath the Industrial Asphalt site
were estimated, These values are 2,500 gpd/ft (0.00036 m?/sec) and 0.0017, respectively.
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9.6.2 Capture Zone Analysis

The capture zones for the pumping rate under various pumping rate scenarios was
computed using a method described in Reference 13. The equation to compute the
downgradient extent of capture is as follows:

r = O/Znhvne
where:
T = downgradient extent of capture (ft)
Q = pumping rate (ft3/day)
h = the effective saturated thickness of the aquifer zone yielding water to the well
v = Darcy flow velocity (ft/day)
Ne = effective porosity ()

For this analysis, an average aquifer thickness of 20 feet was assumed (based on
information from boring MW-13). The pumping velocity was computed using an average
gradient of 0.035 feet/foot as estimated from field measurements of ground water Jevels.
Using an average transmissivity of 334 ft2/day (2,500 gpd/ft) from the pumping test data
(Chapter 9.6.1) and an assumed effective porosity of 0.3, the pumping velocity was
computed as follows:

v= (i k)/ne=( T)}/(m ne)
v = (0.035 ft/ft 334 ft 7day)/(20ft 0.3)
v = 1.95 ft/day (0.59 m/day)

The pumping velocity and other parameters were then used to estimate the downgradient
extent of the capture zone using the above equation. the maximum width of the capture
zone is estimated using the following equation (Ref. 13):

w = 27r
where:
w = maximum width of the capture zone, ft.
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Table 8 shows computed capture zone configurations for pumping rates of 1 gpm, 1.5 gpm,
2 gpm and 2.6 gpm. The estimated extent of the capture zones are shown on Plate 13.

As shown in Table 8, ground water pumping rate from the extraction well MW-13 would
create a downgradient stagnation point approximately 23 feet from the well and the
maximum width of the capture zone of approximately 145 feet. Note that the stagnation
point (velocity divide) occurs well within the cone of depression caused by pumping. The
relationship is such that the greater the pumping stream, the farther downgradient the
velocity divide occurs (for a given natural flow velocity). Conversely, the greater the
natural flow velocity, the closer the divide comes to the pumping well (for a given pumping
stream) (Ref.13).
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10 BASELINE RISK ASSESSMENT

10.1 SUMMARY

On behalf of Industrial Asphalt, Inc. (IA), Kleinfelder, Inc., completed a screening-level
baseline assessment of risks to human health and the environment due to diesel fuel
hydrocarbons and polychlorinated biphenyls (PCBs) present in the subsurface at the
Industrial Asphalt facility, 52 El Charro Road, Pleasanton, Alameda County, California.
The project site is located in a somewhat rural setting in an unincorporated part of
Alameda County. The site, on Alameda County Assessor’s Parcel #5, Block #1350, Map
#946, is zoned A, which is primarily reserved for agricultural use and which designates a
maximum population density of one residence per 100 acres. No future change for this
zoning classification is currently foreseeable. The primary land use in the immediate
vicinity of the Industrial Asphalt site is gravel mining. The nearest residential
developments are approximately one mile east in the City of Livermore and one and a half
miles west in the City of Pleasanton.

The objective of the baseline assessment was to quantify potential risks to human health
and the environment due to exposure to these chemicals that would occur without
implementing remedial measures, The assessment was conducted as a "screening-level”
assessment, in that the assessment did not encompass the level of detail and effort that
constitute a formal baseline risk assessment. Many conservative (i.e., worst-case)
assumptions were made in this analysis for selecting chemicals on which to base the
assessment (chemicals of interest), for modeling the environmental fate and transport of
the chemicals of interest, and for calculating potential exposure concentrations.

Field and laboratory data from the recent Remedial Investigation (RI) and from previous

subsurface investigations were used to compile the site background, exposure setting, and
physical and chemical characteristics of the site.
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The major steps in the risk screening process were as follows:

Identification of potential hazard - The Industrial site was evaluated for amounts of
diesel fuel chemicals and PCBs in soil and ground water, and whether adverse
impacts to human health and the environment could occur from their presence.
Benzene, naphthalene and PCBs were selected as "chemicals of interest”, i.e., thase
chemicals which are likely to pose the highest risks to human health and the
environmment. It should be noted that the presence of benzene and naphthalene,
typical components of diesel fuel, have only been analyzed for during select
sampling rounds of soil and ground water at the Industrial Asphalt site. Neither
were reported in results of laboratory analyses, but were selected for the risk
assessment due to their documented toxicity and mobility in subsurface
environments. PCBs, not typically associated with diesel fuel, have been reported in
results of laboratory analyses of soil and ground water samples collected at the
Industrial Asphalt facility and were selected for the risk assessment due to their
documented toxicity and long lifetime (persistence) in subsurface environments.

Exposure Assessment - Potential exposure pathways of the three chemicals through
environmental media (soil, water, air) were assessed. The migration of chemicals
through ground water was selected as the highest risk pathway, and a water supply
well at the Jamieson Sand and Gravel Company adjacent to the Industrial Asphalt
site was selected as a key exposure point for possible human receptors. Migration of
chemicals in ground water was modeled using worst-case assumptions to calculate
quantitative, conservative long-term concentrations of each chemical of interest at
the Jamieson well, Model output showed that of the three chemicals, benzene and
napthalene could potentially reach the water supply well at the Jamieson site, i.e.,
no exposure pathway for PCBs was found in this analysis.

Dose-Response Evaluation - Toxicological information on the chemicals of interest
was researched and described. Pertinent health criteria established by California
Department of Health Services (DHS) and United States Environmental Protection
Agency (EPA) were cited.

Risk Characterization - To quantify potential carcinogenic human health effects, the
risk characterization approach promulgated by the EPA Risk Assessment Guidance

for Superfund was used in conjunction with EPA-established oral slope factors to
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assess impacts of human exposure to benzene (Ref. 14, 23). To quantify potential
noncarcinogenic human health effects, the risk characterization approach
promulgated by the DHS Site Mitigation Decision Tree (Ref. 15) was used in
conjunction with DHS-established Applied Action Levels (AALs) to assess impacts
"of human exposure to naphthalene.

This screening-level assessment concluded that no adverse impacts to human health or the
environment are likely to occur as a result of exposure to diesel fuel-related chemicals or
PCBs in the soil and ground water at the Industrial Asphalt site. Potential exposures for
human or environmental receptors to chemicals in ground water are likely to be below any
currently established health criteria or regulatory concern. Furthermore, it is questionable
whether any of the chemicals of interest would reach potential points of exposure, given the
conservative assumptions made in this analysis. |

10.2 INTRODUCTION TO THE SCREENING-LEVEL RISK ASSESSMENT

This screening-level risk assessment does not include the level of detail and effort of a
formal risk assessment, nor does it include steps and procedures such as data evaluation,
statistical methods, evaluation of uncertainties, and setting cleanup goals, that are included
in a typical formal risk assessment. The level of detail and effort in this analysis is intended
to give a relatively rapid and inexpensive method of indicating potential risks to human
health and the environment related to exposure by receptors to chemicals that have
migrated via environmental pathways. The assumptions and simplifications made in such
an analysis are intended to give a conservative estimate of the potential risks, and therefore
should only be used as an indicator of such risks. Actual risks would be most likely lower
than the results of such a screening indicate.

The four major steps in the screening-level assessment are:

(1)  identification of potential hazard, where the site is evaluated for chemicals of
concern and the potential for impacts to human health and the environment

(2) exposure assessment, where potential environmental migration pathways are

evaluated and subsequent concentrations of chemicals of interest at key exposure
points are quantified
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(3)  dose-response evaluation, where toxicological groperties of the chemicals of interest
are described. The response of receptors to the chemicals of interest are described
and available established health criteria are cited

(4)  risk characterization, where exposure concentrations of the chemicals o_f concern are
compared to the dose response or the established relevant health criteria in order to
quantify risk.

The previous background chapter described a release of diesel fuel containing PCBs to the
subsurface at the Industrial Asphalt site. Chapter 10.3 examines the characteristics of
diesel fuel and its components in order to identify a potential hazard due to the release.
Because diese! fuel is a mixture of many chemicals, chemicals of interest were selected on
which to base the risk screening. A conceptual model of the subsurface migration of the
chemicals of interest at the Industrial Asphalt site is also presented.

Chapter 10.4 is the exposure assessment. Potential exposure pathways are evaluated
against features particular to the Industrial Asphalt site. Quantified estimates of the
amounts of diesel fuel in the subsurface at the Industrial Asphalt site are presented in this
chapter. The migrations of the chemicals of interest are quantified and potential exposure
concentrations of the chemicals of interest at a nearby ground water supply well are
calculated.

Chapter 10.5 is the dose-response evaluation which describes the toxicological properties 10
the chemicals of interest. Pertinent health criteria are also described.

Chapter 10.6 presents the risk characterization, where risks to human health and the
environment due to exposure to the chemicals of interest are quantified by comparing the
exposure concentrations to health criteria established by DHS and EPA.

Chapter 10.7 includes a discussion of uncertainties in the analysis, and Chapter 10.8 is a
brief discussion of the calculated risk values.

103 SELECTION OF CHEMICALS OF INTEREST AND CONCEPTUAL MODEL
OF MIGRATION

Releases of diesel fuel containing PCBs have been documented at the Industrial Asphalt
facility. This chapter presents a description of diesel fuel. Chemical and physical
properties of the constituents of diesel are presented and the environmental significance of
selected properties is discussed. The chapter then provides a rationale for selecting
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benzene, naphthalene, and PCBs as chemicals of interest on which the risk screening will
be based, and a qualitative conceptual mode! of the migration of chemicals of interest is

presented.
10.3.1 Description of Diesel Fuel

Diesel fuel is produced by distilling petroleum and is a complex mixture of more than 200
hydrocarbons (Ref. 22,24). The hydrocarbons generally consist of molecules with eight to
fourteen carbon atoms. Eighty per cent of the hydrocarbons distill at temperatures
between 215 and 288 degrees Celsius (300 - 700 degrees Fahrenheit). Diesel fuel is a
brown, slightly viscous fluid and is considerably less volatile than gasoline. Table 9 shows a
typical composition of petroleum hydrocarbon classifications in diesel fuel.

Table 10 shows constituents of diesel fuel and No. 2 fuel oil (which is similar to diesel)
along with their concentration ranges. Also shown are chemical and physical properties
such as Henry's constants, molecular weights, water solubilities, organic carbon and
octanol/water partitioning coefficients, and volatilities. Information on the impacts to
human health and the environment by diesel fuel constituents is generally limited. The two
righthand columns of Table 10 present DHS-established health-based classifications and
environmental-based classifications where available.

10.3.2 Environmenta) Significance of Select Properties

The environmental significance of selected chemical and physical properties of the
constituents of diesel fuel is discussed in this chapter.

Water solubility is an important property of a substance when evaluating environmental
impacts. Chemicals with relatively high solubility are more likely to dissolve into ground
water, and hence are more likely to migrate in the subsurface (see Chapter 10.3.4). The
water solubilities of benzene and naphthalene are high, relative to other diesel
constituents. The solubility for PCBs is relatively low.

Koc (organic carbon partitioning coefficient) and Kow (octanol/water partitioning
coefficient) indicate the tendency of a chemical to adsorb to organic matter or to dissolve

in water. High values of these parameters indicate that a chemical is likely to adsorb to
organic matter and is less likely to dissolve in water, and hence would be less likely to
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migrate in the subsurface. The Kocs or Kows of benzene and naphthalene are relatively
low, where as the K and Ky for PCBs are relatively high.

Vapor pressure is related to the volatility of a chemical, which refers to the ability to
change state (evaporate) from a liquid to gaseous state. The vapor pressures of diesel
constituents indicate that benzene qualifies as a volatile organic chemical (VOC) and could
evaporate at ambient temperatures.

10.3.3 Selection of Chemicals of Interest

The straight chain paraffins, isoparaffins, and cycloparaffins that constitute most of the
hydrocarbons in typical diesel fuel (see Table 9) are generally regarded as immobile in
subsurface environments and are considered to pose less of a serious threat to human
health, relative to aromatic and polyaromatic chemicals (Ref. 8).

Table 10 indicates that benzene, an aromatic compound, has a relatively moderate
concentration range in No. 2 fuel oil, relatively high water solubility, relatively low
partitioning to organic matter, and is an established human carcinogen. Naphthalene,
classified as a polyaromatic hydrocarbon (PAH), has a relatively high concentration range
in diesel fuel and No. 2 fuel oil, relatively moderate water solubility, relatively low
partitioning to organic matter, and is established as a non-carcinogenic toxin to humans. In
addition, benzene and naphthalene have been established by DHS as toxic agents to
freshwater species.

PCBs, which are a group of chlorinated organic chemicals not typically found in diesel fuel,
have been reported in analyses of samples soil, ground water, and free diesel product
collected at the Industrial Asphalt site. Table 10 indicates that PCBs have relatively low
water solubility, relatively high partitioning to organic matter, and are classified by EPA as
probable human carcinogens (Ref. 9). PCBs are noted for their resistance to breakdown by
biological or chemical processes in subsurface environments.

The rationale for selecting benzene, naphthalene, and PCBs as the chemicals of interest on
which to focus the risk screening is summarized:

Though benzene and naphthalene have not been reported in analyses of soil and

ground water at the Industrial Asphalt site, they are typical components of diesel,
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have known toxicological properties, and show potential for mobility through
subsurface environments..

Though PCBs are not typical components of diesel, they have been reported in soil
and ground water samples collected at the Industrial Asphalt site, have known
toxicological properties, and are persistent in subsurface environments.

10.3.4 Conceptual Model of Migration

This chapter provides a qualitative conceptual model of what is generally known about
environmental fate and transport (migration) of chemical compounds such as those found
in the subsurface at the Industrial Asphalt site. Site specific features are incorporated into
the mode! in Chapter 10.3.4b.

10.3.4a General Subsurface Migration Model of Chemicals of Interest

Organic chemicals released into the shallow subsurface will generally move downward
through unsaturated soil by gravity flow. Spreading (dispersion) will occur, due to tortuous
pathways through the soil matrix. Organic liquids are retained in a liquid state (non-
aqueous phase liquid, or NAPL) by capillary forces in the spaces between soil particles and
in an adsorbed state by adsorption to organic material in the soil matrix. If soluble
chemicals reach ground water they will dissolve, and a plume of affected water will develop
in the saturated zone. Plume shape will depend on subsurface characteristics such as
hydrogeology and stratigraphy.

The dissolved chemicals will be transported in the saturated zone by advection, which
refers to the bulk motion of flowing ground water. Dissolved chemicals will spread as they
move with ground water. The spreading process, called dispersion, results from variations
in ground water velocity due to friction, pore geometry, and tortuous pathways through the
soil matrix.

As organic chemicals move through the saturated zone, they may be adsorbed when they
come in contact with organic matter or clay particles. Adsorption tends to retard the
dissolved chemicals in the soil matrix, resulting in reduction of mobility of the chemical.

There is evidence of biotransformation of organic chemicals by microorganisms attached 10
soil surfaces, though chlorinated organics such as PCBs seem less prone to
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biotransformation. Biotransformation will reduce the concentrations of chemicals in the
subsurface.

10.3.4b Conceptual Model] of Fate and Transport of Chemicals of Interest in the
Subsurface at the Industrial Asphalt Site

The environmental phenomena described above could potentially apply to fate and
transport of the chemicals of interest found in the subsurface at the Industrial Asphalt site.
Plate 14 shows a pictorial model of the likely fate and transport of chemicals of interest at
the Industrial Asphalt site.

During the release of diesel fuel into the subsurface, chemicals may have been held 1n four
states or phases in the soil and ground water environment, namely, vapor phase, non-
aqueous phase liquid (NAPL), dissolved phase, and adsorbed phase. The amounts of
diese] fuel chemicals currently held in the vapor phase at the Industrial Asphalt site are
likely to be insignificant due to the facts that (1) fresh diesel fuel has not been released to
the subsurface since 1985; (2) volatile chemicals make up only a small fraction of typical
diesel fuel; and (3) volatile chemicals are likely to have evaporated and dispersed during
the time period subsequent to the release. For the current conditions at the Industrial
Asphalt site, chemicals of interest are assumed to be held in the remaining three phases.

Chemicals of interest at the Industrial Asphalt site held in the NAPL phase in the
unsaturated zone will migrate by dissolution into ground water. Ground water that rises
into the unsaturated zone due to seasonal variations and variations due to nearby well
pumping operations will cause a change of state of chemicals of interest from NAPL to the
dissolved phase.

Chemicals of interest held in the dissolved phase will migrate due to advection and
dispersion. Ground water gradients in the subsurface at the Industrial Asphalt site are
significant. Operations at nearby pumping wells have significant impacts on the subsurface
hydraulics at the Industrial Asphalt site, altering the direction of ground water flow and
increasing the gradient.

The adsorption phenomena previously described may apply in varying degrees to the
chemicals of interest at the Industrial Asphalt site, due to the wide range of Koc and Kow
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values for these substances. Adsorption results in change of state from the NAPL and
dissolved phases to the adsorbed phase. Estimates of retardation effects due to adsorption
are presented in Chapter 10.4.2,

Biotransformation of benzene and naphthalene in subsurface environments has been
documented (Ref. 16). However, estimates of concentration reduction due to
biotransformation were not included in this risk screening analysis in order to make health-
conservative estimates of risk from exposure to these chemicals.

10.4 ASSESSMENT OF EXPOSURE TO CHEMICALS OF INTEREST

Exposure is the contact of a receptor with a chemical. This chapter assesses the potential
exposure by human and other receptors to chemicals of interest present in soil and ground
water at the Industrial Asphalt site. Potential exposure pathways are described and
evaluated against site specific characteristics and data gathered during the RI and previous
environmental investigations. Migration rates of chemicals of interest are quantified, and
chemical concentrations at key potential exposure points are calculated.

10.4.1 Potential Exposure Pathways for Chemicals of Interest

Exposure pathways are the means through which a receptor may come into contact with a
chemical. Exposure pathways are determined by environmental conditions, potential for a
chemical to move from one environmental medium to another (e.g., soil to ground water),
and by behavior of the potentially exposed population (e.g., construction workers, well
drillers, etc.).

Exposure pathways typically have the following elements:

chemical source or chemical release area

release mechanism (e.g., volatilization, ground water seepage)
environmental retention or transport medium (e.g., soil, ground water)
exposure point, where receptors are exposed to chemicals

exposure route, such as ingestion, inhalation, skin contact, etc.
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Potential exposure pathways of the chemicals of interest at the Industrial Asphalt site are
evaluated in the following chapters.

10.4.1a Exposure Pathway by Soil

A potential exposure pathway exists if receptors come into contact with or ingest affected
s0il, or breathe air containing affected dust particles. Most of the Industrial Asphalt site is
paved with asphalt and the majority of affected soils are found at depth below ground
surface. Therefore, there is no significant opportunity of exposure by receptors to the
chemicals of interest due 10 direct contact with soil under normal facility operations. Pica
behavior (ingestion of soil) is not considered a significant exposure pathway due to the
depth of the affected soil and the negligible access to the Industrial Asphalt site. Fugitive
dust emissions from the Industrial Asphalt site would likely not contain affected soil
particles as the affected soils are for the most part below ground surface and would not be
subject to wind action. Exposure to chemicals of interest in soil is considered negligible.

10.4.1b Exposure Pathway by Ground Water

A potential exposure pathway exists if receptors come into contact with or ingest affected
ground water. At the Industrial Asphalt site, there are indications that chemicals of
interest in ground water may move downgradient and offsite. A recent well canvass
conducted by Kleinfelder (Chapter 6) revealed pumping wells within a mile radius of the
Industrial Asphalt site. These wells could also be impacted by offsite migration of
chemicals of interest in ground water, representing potential exposure points to human
receptors. The surface impoundment immediately north of the site is a surface water body
that could be impacted by offsite migration of chemicals of interest in ground water,
representing a potential exposure point to freshwater species.

By preliminary evaluation, there is a potential for exposure of receptors, both human and
freshwater species, to the chemicals of interest which could migrate through ground water
from the Industrial Asphalt site.

10.4.1c Exposure to Vapors

A potential exposure pathway exists if receptors inhale chemical vapors. At the Industrial
Asphalt site, vapor phase chemicals of interest are likely to be insignificant due to

(148)10-1682-06/69-377 49



BH s LernreLDER

previously described site specific factors. Exposure to chemicals of interest in the vapor
phase is considered negligible.

10.4.2 Evaluation of Exposure Points

Exposure points are the locations at which a potential receptor is exposed to chemicals that
have migrated via an environmental medium such as air or water. For this risk screening,
the significant exposure points are those locations where receptors would come into contact
with or ingest chemicals in ground water. The potential exposure points for humans are
water supply wells in the vicinity of the Industrial Asphalt site. A potential exposure point
for aquatic species is the surface impoundment located just north of the Industrial Asphalt
site. These potential exposure points are evaluated in this chapter.

10.4.2a Water Supply Wells

A recent canvass by Kleinfelder indicated that various water supply wells exist in the
vicinity of the Industrial Asphalt site (see Plate 6). Well number 14A2, at the Jamieson
Sand and Gravel Company (Jamieson) property, is of particular interest for this risk
screening in that it is Jocated approximately 900 feet northeast of the Industrial Asphalt site
and the direction of horizontal ground water flow at the Industrial Asphalt site is generally
to the northeast.

Water from the Jamieson well is reportedly used for industrial purposes and also for
drinking by employees. The well reportedly has two screening intervals, from 135 to 160
feet and from 170 to 205 feet below ground surface. Pumping rates and frequency of well
usage have not been reported.

To evaluate potential health effects to human receptors, this risk screening uses the water
supply well at the Jamieson site (14A2) as the worst-case exposure point in that it is the
closest well to the Industrial Asphalt site and that horizontal ground water flow from the
site is towards this well.
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10.4.2b Surface Impoundment

An abandoned gravel pit. now used exclusively for water storage for industrial operations
by Jamieson, borders the Industrial Asphalt site on the north. This storage pond is located
on private property and is inaccessible to the public.

Water from this pond is recycled, i.e., is pumped to a gravel washing facility and returned to
the pit. The Alameda County Flood Control and Water Conservation District, Zone 7,
(Ref. 17) give the following physical data on this mined pit.

Pit Number R4

Original Ground Elevation 380 feet MSL

Nominal Mined Depth 140 feet

Water Surface Elevation 316 feet MSL (spring 1989)
Water Surface Elevation 316 feet MSL (fall 1989)
Pit Area 16 acres

The water surface elevation in this pit, measured October 22, 1990, was 300.0 feet MSL
(Mean Sea Level).

Assuming an average water depth in the pond of 60 feet, the total volume of water within
this 16 acre storage pond would exceed 300 million gallons. Based on our measurements,
the water surface elevation in this pit is normally a minimum of 10 feet higher than water
level elevations measured in monitoring wells at the Industrial Asphalt site.

Although the presence of fine materials from the gravel washing operation will tend to
form a seal on the pit bottom, this impoundment may act as a hydraulic barrier to ground
water flow and prevents migration of chemicals in ground water from the Industrial
Asphalt site to the north. The water body also influences ground water gradients at the
Industrial Asphalt site and recharges ground water zones beneath the site.

Due to the factors described above, the surface impoundment is not considered a potential

exposure point for human or aquatic receptors to chemicals of interest at the Industrial
Asphalt site.
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10.4.3 Quantification of Exposure by Human Receptors to Chemicals of Interest by
Ingestion of Ground Water

This chapter quantifies worst case exposure by human receptors who would drink water at
the supply well at the Jamieson property, approximately 900 feet from the Industrial
Asphalt site. The process for quantifying exposure concentrations included the following
steps:

(1)  the mass amount of diesel presently held in soil and ground water at the Industrnial
Asphalt site was estimated based on analytical results of sampling rounds

(2) it was assumed that this amount of diesel was originally spilled from the location of
the original tank excavation

(3)  the migration of chemicals of interest was modeled by using a simple two-
dimensional analytical model for transport. Model output included chemical
concentrations in ground water at the location of the exposure point, ie., the
Jamieson supply well averaged over a seventy year time period

(4)  ingestion of chemicals in drinking water by human receptors was calculated using an
approach promulgated by EPA (Ref. 14). The approach assumes a maximum
exposure to chemicals in that the seventy year average concentrations of chemicals
in ground water as indicated by the migration model were assumed to be the
concentration at the exposure point (tap), and that the exposure frequency would be
daily over a seventy year exposure duration.

104.3.1 Quantification of Amounts of Diesel in the SubSurface

The most recent and relevant data were reviewed in order to calculate a quantitative
estimate of the amounts of diesel fuel currently present in soil and ground water at the
Industrial Asphalt site, For this analysis, Total Petroleum Hydrocarbons (TPH) reported
as diesel fuel and as waste oil detected in soil and ground water samples by EPA Methods
8015 were grouped together and assumed to be diese! fuel hydrocarbons.

10.4.3.1a Amount of Diesel Fuel in Soil

Average concentrations of TPH in soil for the affected area were calculated. Analytical
results of soil sampling rounds conducted during the RI and previous subsurface
investigations were used to first calculate depth-weighted average concentrations of
chemicals in soil at borehole locations. For example, if a soil sample collected from a
borehole at five foot depth showed a concentration of TPH at 10 parts per million (ppm),
and a soil sample collected from the same borehole at ten foot depth showed a
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concentration of TPH at 20 ppm, the average TPH concentration for the soil interval
between five and ten feet would be 15 ppm. The values obtained for each interval were
then weighted by depth (i.e. percent depth) and averaged for the entire borehole. This
rationale was extended to obtain an average for each soil borehole showing evidence of
affected soil at the Industrial Asphalt site. '

The concentrations calculated at soil boring locations were used to plot areal concentration
isocontours for TPH (Plate 15). An isohyetal approach was used, in that a weighted area
(i.e. percent area) for each contour interval was calculated using a planimeter. The
weighted areas were multiplied by the average of the two surrounding contour line
concentrations. The results were added to obtain a fina) average concentration in the area
of affected soil.

The volume of affected soil was calculated by multiplying the overall affected area by the
greatest depth at which a soil sample indicated presences of TPH. This calculation is a
worst case estimate (overestimate) in that soil samples collected at shallow depths (less
than forty feet) do not indicate the presence of TPH, except for SB-1. For an affected area
of about 114,300 square feet and a depth of 91 feet, the total affected volume is about
385,200 cubic yards.

The total amount of diesel fuel was then estimated using the overall affected volume and
the average concentration. For an affected volume of 385,200 yards, an average diesel fuel
concentration of 33 mg/kg, and a soil bulk density of 2.1 g/cm? the amount of diesel is
20,000 kilograms.

10.4.3.1b Amount of Diesel Fuel in Ground Water

Average concentrations of diesel fuel hydrocarbons in ground water were calculated by
initially plotting areal concentration contours based on analytical laboratory results (Plate
16). An overall average was obtained by using the isohyetal (weighted areal average)
approach previously described.

The amount of TPH in ground water was estimated using the average concentrations. For
an average concentration of 32 mg/l, an affected area of 83,800 square feet, a water
bearing zone thickness of 20 feet, and an overall porosity of 0.35, the amount of diesel fuel
in ground water is estimated to be 0.532 kilograms.
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104.3.2 Migration of Chemicals of Interest

This chapter quantifies the migration of dissolved chemicals in ground water using a
transport model suggested by EPA. The model is described, explanations of model input
parameters using site specific characteristics combined with assumptions are provided, and
model output, i.e., concentrations of chemicals of interest at potential exposure points, is
presented.

10.4.3.2a Description of Analytical Model for Migration in Ground Water

An analytical model from EPA literature (Ref. 18) was used to model the migration of
dissolved chemicals of interest in ground water at the Industrial Asphalt site. The model
was developed to calculate chemical concentrations for a given time and location for an
instantaneous chemical discharge into an aquifer from a fully penetrating line source.
Major assumptions in applying the model are:

the local ground water flow is horizontal, uniform and steady

the released chemicals enter the aquifer over the full saturated thickness of the
aquifer

adsorption of the chemical to the soil matrix is linear and governed by equilibrium

The governing equation of the model is the following:

e(x, y, ) = ((xR Vv t)
bdnn .t (D, D)”’ 4D, 1R,

where

Co = Initial concentration of discharged comammgm (mg/D

Q= volume of contaminant bein dlscharged (m~)

b = aquifer saturated thiclncnvf:ss(g

n = effective porosity (unitless}

t = time (days)

Dy,Dy = dispersion coefficients (mz/day)

Vy = seepage velocity of the regional flow (m/day)

Xy = spatial coordinates (m)

Rg = retardation coefficient for linear adsorption (unitless)
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10.4.3.2b Application of Migration Model to the Industrial Asphalt Site

This chapter describes the application of the model to the Industrial Asphalt site, including
the rationale for quantifying certain variables necessary for model input.

¢o - initial concentration of chemical of interest in diesel

It was assumed that the concentrations of benzene, naphthalene, and PCBs in the fresh
diesel were 50 ppm, 1300 ppm, and 50 ppm, respectively. This assumption is supported by
the published estimates of diesel fuel constituents and, in the case of PCBs, by the reported
results of analyses of samples collected at the site at the time of tank removal.

Q - the volume of discharge

The assumption that 20 cubic meters of diesel were released into the subsurface is
supported by calculations of amounts of diesel that remain in soil and ground water at the
site. The assumption may be non-conservative in that breakdown of diesel was ignored, but
is conservative in assuming that all petroleum hydrocarbons detected in laboratory analyses
are grouped together as diesel. -

b - thickness of the water bearing zone

In the area near the original tank excavation, ground water is approximately at 90 feet
below ground surface. The zone containing this ground water is approximately 20 feet (6
meters) thick and is separated from lower sediments by a clayey gravel or silty layers in the
vicinity of the former tank storage area. The layers apparently act as an aquitard which
retards or impedes vertical movement of ground water between water bearing zones. For
this reason, i.e., to prevent movement of chemicals in a well conduit, the extraction well
depth extended to a total depth of 116 feet, above the assumed depth of silty layers (Unit 4,
Plates 8 and 9)

n. = effective porosity
Effective porosity is a measure of the water yielding capacity of the soil. Effective porosity

has a value less than normal porosity in that some water is retained in interstices largely by
molecular forces such as adhesion and cohesion, and that "dead end” pores exist in the soil
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matrix, through which no flow occurs. An effective porosity of 0.3 was assumed for the
water bearing soil zone at the Industrial Asphalt site. This value falls in the range of values
found in scientific literature of effective porosities for the types of soil encountered at the
site (Ref. 12).

Vy = ground water velocity in the X direction

A recent pumping test conducted by Kleinfelder at the Industrial Asphalt site (Chapter 9)
indicated that for unconfined conditions, the transmissivity (T) equals 0.00036m*/sec. The
most recent ground water monitoring well survey indicated a ground water gradient in the
northeast direction (towards the Jamieson supply well) of 0.035 feet per foot. Assuming an
aquifer thickness of 20 feet, and an effective porosity of 0.3, the seepage velocity was
calculated to be 0.59 m/day (Chapter 9.6.2).

To apply the model at the Industrial Asphalt site, the X direction was chosen to be along
an imaginary line between the former underground storage tank excavation and the
Jamieson supply well. The Y direction is tranverse to the X direction.

Dy, Dy = Dispersion coefficients in the X and Y directions, respectively.

The dispersion coefficient is a function of dispersivity and seepage velocity, usually
expressed in ground water applicationsas D = ax Vz, where a is the dispersivity in meters.
A rough estimate of longitudinal dispersivity (along the direction of flow) is 10% of the
average travel distance. The characteristic average distance is usually chosen as a distance
of particular interest. To apply the model to the Industrial Asphalt site, the characteristic
distance was chosen as the distance from the site of the former underground storage tank
excavation to the Jamieson supply well, i.e., approximately 900 feet or 274 meters.
Transverse dispersivity is typically assumed to be one third the value of the longitudinal
dispersivity. For a seepage velocity of 0.60 meters per day and a characteristic distance of
274 meters, the longitudinal dispersion coefficient is 16 meters?/day and the transverse
dispersion coefficient is 5.5 meters?/day.

R4 = Retardation coefficient

The rate of migration of chemicals in comparison to that of ground water can be
represented by the retardation coefficient, which represents the ratio of ground water
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velocity to chemical velocity. Retardation is a function of hydrophobicity of the chemical,
i.e., how easily the chemical is adsorbed to organic matter, and the fraction of organic
matter in the soil matrix. To calculate retardation coefficients for the three chemicals of
interest, the following equations were used along with published values for Koc (organic
carbon partitioning coefficient):

Kp (partitioning coefficient) = Kge X foc

where

Koe = organic carbon partitioning coefficient

foc = weight fraction of organic carbon in the soil matrix
Rd = 1+ (Kp 3’1;) where

2_?5 = bulk density of soil

n = porosity

For a ¢ of 0.001 (typical for Bay area soils), a ?ﬁ, of 2.1 g/cm?, and a porosity of 0.35, Ry
values for benzene, naphthalene and PCBs were calculated at 1.5, 9.6, and 3180,
respectively, A value of 100 was used for the Rq of PCBs, as a higher value results in
model output showing no concentrations of PCBs at the location of interest.

Table 11 shows the model input data cards for the three chemicals of interest.
104.3.3 Exposure Point Concentrations

Model output for the three chemicals of interest is shown in Appendix G. The
concentrations are in milligrams per liter (mg/1) or parts per million (ppm) at a
downgradient location corresponding to the Jamieson site supply well. The relative
immobility of PCBs is shown in that no PCBs are detected at the Jamieson well, even when
inputting a retardation factor of 100, which is an order of magnitude lower than the
estimated value of 3180.

Concentrations at the exposure point were averaged over a seventy year period, as the
health impacts of benzene and napthalene are due to chronic (i.e., lifetime) exposures.
The seventy year averaged concentrations for benzene and napthalene are 0.00020 mg/1
and 0.0051 mg/l, respectively.
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10.5 DOSE-RESPONSE EVALUATION

This chapter qualitatively describes the toxicological properties of the three chemicals of
interest at the Industrial Asphalt site and quantitatively characterizes the relationship
between chemical dose and incidence of adverse health effects by citing and describing
health criteria established by EPA and DHS for the chemicals of interest. Sax (Ref. 19)
and the IRIS data base (Ref. 20) were used as references for most of the toxicological

information presented in this chapter. A glossary of toxicological acronyms and terms is

included.

10.5.1 Glossary of Toxicological Terms

AAL - Applied Action Level set by DHS specific for chemical, exposure media (air, solil,
water), and receptor (aquatic organisms, humans). See Chapter 10.5.3b for explanation of
AAls.

carcinogenic - causing production of malignant tumors {cancer).

edema - an excessive accumulation of fluid in body tissues.

epidemiological - referring to studies of diseases.

hematuria - the presence of blood in the urine.

intraperitoneal - administration into the abdominal cavity.

mutagen - causes heritable changes in DNA.

neoplastingenesis - production of benign tumors.

oral slope factor - see Chapter 10.5.3a for explanation of oral slope factors.

subcutaneous - administration beneath the skin,
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effect and a toxic action on the liver. PCBs are toxic by ingestion. Systemic effects of
poisoning include nausea, loss of weight, jaundice, edema and abdominal pain.

10.5.3 Health Criteria for Chemicals of Interest

Chapter 10.4 described and quantified potential exposure concentrations of benzene and
napthalene in ground water at a distance from the Industrial Asphalt site correlating to the
location of the Jamieson supply well. Potential health impacts may exist for humans
drinking water from the well. Table 12 shows the health criteria established by DHS and
EPA which can be used to assess risks refated to exposure of chemicals of concern in water
by human receptors. The origin and significance of these health criteria are described in
the following paragraphs.

10.5.3a Oral Slope Factors

EPA has established oral slope factors for certain chemicals. Oral slope factors are health-
based criteria set forth in the Integrated Risk Information System (IRIS) data base (Ref.
20) and are used in conjunction with CERCLA (Superfund) guidance from EPA to assess
potential cancer risks due to long-term (chronic) exposure to chemicals in the environment.
Health criteria are included in IRIS only after a comprehensive review of toxicity data by
groups of EPA scientists. Oral slope factors are typically the result of applying a low-dose
extrapolation procedure to results of scientifically valid epidemiological studies to results of
laboratory experiments on animals. The slope factor is presented as the risk per milligram
of chemical per kilogram of receptor body weight per day.

The oral slope factor for benzene in Table 12 is specific for carcinogenic effects to human
receptors due to longterm oral exposure by ingestion of benzene in water. Chapter 10.6,
Risk Characterization, will quantify the cancer risk due to potential exposure by ingestion
of benzene in water from the Jamieson well.

10.5.3b AALs

DHS has established AALs for certain chemicals. AALs are health-based criteria and are
used in conjunction with the risk appraisal mechanism in the California Site Mitigation
Decision Tree (Ref. 15) to assess the potential of risks due to exposure to chemicals in the
environment. DHS uses a conventional methodology in conjunction with EPA and

(148)10-1682-06/69-377 60




BX <LEINFELDER

National Academy of Sciences procedures for assessing toxicological data. For non-
carcinogenic health effects, a threshold for an adverse effect is assumed in that AALs are
set, with a margin of safety, at the maximum exposure concentration which does not
produce an adverse effect. Uncertainties are factored into the criteria to ensure a margin
of protection for the biological receptor.

The AAL for napthalene shown in Table 12 is specific for non-carcinogenic health effects
to human receptors due to long-term exposure by ingestion of water. Chapter 10.6, Risk
Characterization, will assess the possible noncarcinogenic health risk due to potential
exposure by ingestion of napthalene in water from the Jamieson well.

10.6 RISK CHARACTERIZATION

This chapter uses established health criteria from EPA and DHS with recommended risk
appraisal procedures from EPA and DHS to assess the potential impacts to human health
as a result of possible exposure to chemicals of interest which may have migrated from the
Industrial Asphalt site. Specifically, risks will be assessed for potential receptors who ingest
benzene and mapthalene in water from the Jamieson supply well, Potential exposure
concentrations of benzene and napthalene in water at the Jamieson supply well were
assumed to be the concentrations averaged over seventy years derived from the transport
model output (Appendix G).

10.6.1 Potential Carcinogenic Effects

To calculate worst-case potential carcinogenic risks to human receptors due to ingestion of
benzene, it was assumed that daily ingestion would take place daily over a seventy year
lifetime. To calculate potential intakes of benzene in drinking water, equation 10.1 from
the EPA Human Health Evaluation Manual (Ref. 14) was used. The equation is as
follows:

_ CWxIRx EFx ED
Intake (mg/kg-day) = BW x AT
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where

CW = Chemical concentration in water, assumed to be the maximum concentration as
calculated in the transport model

IR = Ingestion rate, assumed to be 2 liters/day (approximately 0.5 gallons per day)

EF = Pathway specific value, assumed to be yearly (i.e., ground water flows continuously
to the well)

ED = Exposure duration, assumed to be 70 years
BW = Body weight, assumed to be 70 kilograms (154 pounds)

AT = Pathway-specific period of exposure or averaging time, assumed to be equal to the
product ot 70 years times 365 days/year

Assuming that the 70-year average concentration of benzene in drinking water is 0.00020
mg/l, the equation gives an intake of benzene at 0.0000059 milligrams of benzene per
kilogram of receptor body weight per day.

To quantify the potential carcinogenic risk due to this intake, equation below from EPA
was used. The equation is as follows:

Risk =1 — exp(-CDI x SF)

where:

Risk = a unitless probability of an individual developing cancer
exp = the exponential

CDI = chronic daily intake averaged over 70 years in mg/kg-day
SF = slope factor in (mg/kg-day)-!

Using the intake of benzene at 0.0000059 mg/kg-day and a slope factor of 0.029 (mg/kg-
day), the cancer risk due to potential ingestion of benzene in drinking water from well
14A2 at the Jamieson site is 2 in 10,000,000 (2 x 10-7).

10.6.2 Potential Noncarcinogenic Effects
To quantify potential noncarcinogenic human health effects due to ingestion of napthalene,
the risk appraisal method promulgated by DHS was used in conjunction with DHS-

established AALs to assess impacts of human exposure to naphthalene. The method
evaluates whether receptors are at risk by comparing exposure point concentrations
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directly with the AAL specific for the chemical, exposed receptor, exposure medium, and
health effect. Any calculated ratio of exposure concentration/AAL exceeding unity (one)
implies that the receptor is at significant risk of an adverse health impact.

The ratio of the calculated long-term exposure concentration of napthalene (0.0051 mg/1)
and the AAL for napthalene in water (0.02 mg/1) is equal to 0.26. As this ratio is less than
unity, no significant risk of an adverse health impact is indicated.

10.7 'UNCERTAINTIES

This chapter is a brief discussion of the uncertainties involved in this screening-level risk
assessment. No attempt is made here to quantitatively assess the effects of uncertainties on
the calculated risk numbers,

10.7.1 Uncertainties in Identifying Potential Hazards

Uncertainties in identifying potential hazards exist. The precise extent of petroleum
hydrocarbons in the subsurface has not been fully characterized. Worst case assumptions
were made for drawing areal concentration contours, in that if a borehole from which
samples showed non-detectable hydrocarbon concentrations was located in a region
generally affected with hydrocarbons (based on the results of analyses of samples collected
from surrounding boreholes), the non-affected borehole was ignored. Also, the amount of
total petroleum hydrocarbons detected as diesel fuel and waste oil by EPA Method 8015 in
subsurface sampling rounds at the Industrial Asphalt site was assumed to be diesel.

Benzene and napthalene were selected as chemicals of interest though they have not been
detected in subsurface sampling rounds at the project site. Benzene and napthalene are
typical components of diesel fuel. The chemicals could be present in the subsurface at
concentrations below the limits of the analytical procedure. The chemicals could be
present in other locations or depths at the site. Another possibility is that these substances
have migrated away from the site or undergone biotransformation.
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10.7.2 Uncertainties in Exposure Assessment

This chapter examines selected assumptions that were used in the modeling process and
the exposure assessment.

The transport model used in this analysis was selected to give worst case concentrations at
the key exposure point. Many assumptions were made in selecting values of variables in
the model input. Site specific data were incorporated where available. For those variables
where few site data were available, reasonable worst-case values were used by drawing on
empirical experience or data from scientific literature. A formal discussion and statistical
evaluation of uncertainties of variables is beyond the scope of this screening-level
assessment.

The assumption that the concentrations calculated by the transport model are equal to
concentrations in water from supply well 14A2 at the Jamieson property is a worst-case
assumption. The model assumes that an instantaneous discharge of diesel occurred and
that the discharge was distributed to the bottom of the water bearing zone such that the
resultant concentration in the water bearing zone is uniform with depth at the point of
discharge. In actual fact, the water bearing zone at the site was likely 50 feet or more
below the point of release of diesel (i.e., a leaking pipe approximately ten feet below
ground surface). Additionally, the discharge of diesel was likely to have occurred over 2
significant time period, perhaps six months to a year.

The transport model was run assuming uniform, steady horizontal flow in a homogeneous
water bearing zone 20 feet thick located above an aquitard layer approximately 116 feet
below ground surface. The actual areal and vertical extents of the aquitard are unknown.
The screened intervals of well 14A2 at the Jamieson site are 135 to 160 feet below grade
and 170 to 205 feet below grade. If the aquitard observed at the site extends to the
Jamieson site, it would serve as a barrier to flow of constituents in the upper water bearing
zone to the screened water bearing zone below.

The transport model was run assuming that no decay or degradation of benzene or
napthalene would occur, though biodegradation of benzene and naphthalene in ground
water has been observed and documented (Ref. 21). The estimated half life of benzene in
ground water at a landfill in Ontario, Canada, was estimated to range from 1.5 years to 11
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years (Ibid). The effects of dilution of chemicals of interest in the zone of influence of the
Jamieson supply well were ignored.

Worst-case assumptions were made in calculating chemical intakes at the Jamieson well, in
that daily exposure was assumed over a seventy year duration. These parameters are likely
to be overestimates when applied to workers at the Jamieson site.

10.7.3 Uncertainties of Health Criteria (Dose-Response Evaluation)
10.7.3a Benzene

Benzene is classified as a human carcinogen by EPA with a weight-of-evidence
classification of A. This classification means that evidence exists that benzene is a
carcinogen both in human epidemiological studies and in animal laboratory tests.

Generally, the oral slope factor is an upper-bound estimate of the probability of a response
per unit intake of a chemical over a lifetime. The slope factor is used to estimate an upper-
bound lifetime probability of an individual developing cancer as a result of exposure to a
particular concentration of a chemical.

10.7.3b Napthalene

Napthalene is classified by DHS as a noncarcinogenic chemical which can cause blood
serum aberrations due to long-term (chronic exposure). The AAL for human exposure to
napthalene in water was extrapolated from animal studies and uncertainty factors were
utilized by DHS in establishing the AAL for human receptors.

10.8 DISCUSSION OF CALCULATED RISKS

A brief discussion of the calculated risks in light of the uncertainties is included in this
chapter.
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10.8.1 Discussion of Risk of Carcinogenic Health Impacts

The risk characterization approach promulgated by EPA indicated a cancer risk of 2 x 107
(2 in 10,000,000) to potential receptors due to possible ingestion of benzene in drinking
water at the Jamieson site. The approach included the use of EPA-established oral slope
factor for benzene.

As described previously, slope factors directly convert the estimated daily intakes by a
receptor to a chemical, averaged over a lifetime of exposure, to incremental risk of an
individual developing cancer. The slope factor for benzene used here represents the upper
95th percentile confidence limit of the probability of response based on experimental
animal data, and resulting carcinogenic risk estimates will generally be an upper-bound
estimate.

EPA often cites the "one-in-a-million” (1 x 10-6) cancer risk as a standard risk level of
concern to use in setting health criteria and cleanup goals at impacted sites. However,
higher risks are sometimes deemed acceptable, and the recent Toxicity Characteristic
Leaching Potential ruling from EPA used a 1 x 10-5 level of concern for Group A
carcinogens such as benzene (Ref. 20).

The calculated cancer risk of 2 x 10-7 is below the one-in-a-million risk level of concern
cited by EPA. Even so, this calculated risk is likely to be an overestimate since worst-case
assumptions were used in this risk screening process and in setting the slope factor for
benzene.

10.8.2 Discussion of Risk of Noncarcinogenic Health Impacts

The risk appraisai approach promulgated by DHS indicated an insignificant risk of adverse
noncarcinogenic health impacts to potential receptors due to possible ingestion of
napthalene in water at the Jamieson site. The approach used the DHS-established AAL
for napthalene in water.

As previously described, an AAL is "a criterion which delineates a concentration of a
substance in a media which, when exceeded, is determined to present a significant risk of
an adverse impact to a biological receptor” (Ref. 15). The seventy year averaged
concentration of napthalene at the Jamieson well does not exceed the AAL, indicating that
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no significant health impact to possible receptors exists. The fact that model output
suggests that the napthalene concentration at the supply well may exceed the AAL at some
point in time is not considered significant, in that; (1) many worst-case assumptions were
made in the modeling the transport process; (2) napthalene has not been detected in soil or
ground water samples during environmental investigations at the Industrial Asphalt site;
(3) the ratio of the maximum exposure seen at the exposure point calculated by the model
to the AAL is less than 2; and (4) the AAL for napthalene was derived for chronic (i.e.,
long-term or lifetime) exposure.
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TABLE |

WELL CONSTRUCTION DATA

Total Top of Screen Well Slot Screen/Casing  Top of Type of Depth of Completion
Well Depth! Casing? Interval® Diameter* Size Material®  Filter Pack®  Filter Pack ~ Well SeaP Date
No. (iv) (ft) (ft} (inch) {inch) (ft) {ft)
MW-1 88 379.41 58-88 2 0.020 PVC/PVC 56 #3 53 JUNE 1987
MW-2 90 379.80 65-90 4 0.020 PVC/PVC 62 #3 59 JULY 1987
MW-3 %0 378.54 65-90 4 0.020 PVC/PVC 62 #3 59 JULY 1987
MW-4 95 376.26 5595 4 0.020 PVC/PVC 52 #3 48 MARCH 1988
MW-5 110 382.55 57107 4 0.020 PVC/PVC 53 #3 49 MARCH 1988
MW-6 109 379.15 69-109 4 0.020 PVC/PVC 64 2/12 61 JUNE 1988
MW-7 109 378.94 69-109 4 0.020 PVC/PVC 64 #3 61 JUNE 1988
MW.8 109 378.56 69-109 4 0.020 PVC/PVC 64 2/12 61 JUNE 1988
MW-9 108 37740 78-108 4 0.020 PVC/PVC 754 2/12 70 JULY 1989
MW-10 111 378.04 g1-111 4 0.020 PVC/PVC 782 2/12 73 JULY 1989
MW-116 75 379.02 55-75 2 0.040 PVC/PVC 53 LA 51 JULY 1989
MW-137 116 380.21 76-116 6 0.045 Ss/pPVC 64 MA 62 AUGUST 1990
MW-14 114.5 380.09 99.5-114.5 4 0.020 PVC/PVC 96.5 M 94 JUNE 1990}
MW-15 137 378.12 97-117 4 0.020 PVC/PVC 94 M 91 JUNE 1990
MW-16 110 379.65 90-110 4 0.020 PVC/PVC 86.5 M 835 JUNE 1990
NOTES:
1 Total depth of borehole below ground surface
2 Elevation in feet above mean sea level (USGS Datum)
3 Depth below ground surface
4 Nominal casing/screen diameter
5 PVC - Polyvinyl Chloride plastic (Schedule 40), SS - stainless stecl
6 Well abandoned on 8 August 1990
7 Extraction well
MA  Medinm aquarium sand
#2M  No. 2 Monterey sand
#3 No. 3 Monterey sand
LA Lonestar aguarium sand



TABLE 2
MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPHas
Watert! Elevation(® Thickness as Diesel = Waste Qil  PCBs
Well Date (ft) (ft) (ft) (mg/1) (mg/1) (ue/l)
MW-1 06-11-87 75.0 304.41 NE NT NT NT
(TD=88")  07-09-87 759 303.51 <0.1 NT NT NT
08-06-87 79.1 30031 32 350 NT 5.7
09-29-87 79.3 300.11 1.84 510(3) NT 2(3)
10-30-87 78.23 301.18 0.95 78003 NT 22(3)
11-30-87 77.68 301.73 1.10 18001 NT 563
12-21-87 79.53 299.88 2.52 55 NT 1
01-25-88 77.88 301.53 1.63 96 NT ND
02-25-88 79.46 299.95 2.49 120 NT ND
03-18-88 81.61 297.80 2.93 36 NT ND
04-27-88 81.10 298.31 2.26 23 NT ND
05-20-88 82.97 296.44 2.29 NT{6} NT{®) NT{®)
06-22-88 83.48 295.93 0.93 NT NT NT
07-26-88 85.78 293.63 0.99 NT NT NT
08-11-88C)  84.55 294.86 0.05 NT NT NT
08-15-88¢%)  87.90 291.51 0.05 NT NT NT
08-26-88 84,80 204.61 0.05 NT NT NT
10-04-88 84 34 204,57 0.11 NT NT NT
10-28-88 84.94 294,47 0.04 NT NT NT
12.22-88 8492 294.49 TRACE NT NT NT
01-26-89 DRY NA NE NT NT NT
03-02-89 84.74 294.67 NE NT NT NT
04-07-89 DRY NA NE NT NT NT
05-08-89 DRY NA NE NT NT NT
06-01-89 DRY NA NE NT NT NT
07-05-8% DRY NA NE NT NT NT
08-15-89 DRY NA NE NT NT NT
09-25-89 68.56 310.85 0.04 130 37 1.6
10-17-89 DRY NA NE NT NT NT
11-28-89 DRY NA NE NT NT NT
12-27-89 DRY NA NE NT NT NT
01-22-90 DRY NA NE NT NT NT
02-21-90 DRY NA NE NT NT NT
03-21-90 DRY NA NE NT NT NT
05-01-90 86.92 292.49 SHEEN NT NT NT
05-29-90 86.33 293.08 SHEEN NT NT NT
06-28-90 86.25 293.15 SHEEN NT NT NT
08-20-90 DRY NA NE NT NT NT
10-22-90 87.48 291.93 SHEEN NT NT NT




TABLE 2 {(continucd)

MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPH as
Water(D) Elevation® Thickness  as Diesel Waste Oil  PCBs
Well Date (fr) (f) (ft) (mg/1) {mg/) {eg/D
MW-2 08-06-87 NE NA 140 NT NT NT
(TD=90")  09-29-87 NE NA 12.05 NT NT NT
10-30-87 82.67 297.04 534 11003 NT 143
11-30-87 84.12 20568 7.79 1100 NT 3303)
12-21-87 84.28 295.52 7.31 27 NT 2
01-25-88 84.26 295.54 8.07 150 NT ND
02-25-88 84.2% 295.59 7.28 15 NT ND
03-18-88 86.18 293.62 7.56 3.6 NT ND
04-27-88 85.57 294.23 5.64 6.1 NT ND
05-20-88 88.48 291.32 6.93 NT(® NT© NT(®
06-22-88 87.30 292.50 452 NT NT NT
07-26-83 NE NA 5024 NT NT NT
08-11-880) 8870 291.10 1.40 NT NT NT
08-15-88(5)  88.05 291.75 0.35 NT NT NT
08-26-88 88.35 291.45 0.10 NT NT NT
10-04-88 89.46 290.34 0.03 NT NT NT
11-28-88 NE NA NE NT NT NT
12-22-88 89.10 290.70 NE NT NT NT
01-26-89 87.83 291.97 SHEEN NT NT NT
03-02-89 87.55 29225 0.02 NT NT NT
04-07-89 86.68 293.12 0.01 NT NT NT
05-08-89 DRY NA NE NT NT NT
06-01-89 DRY NA NE NT NT NT
07-05-89 DRY NA NE NT NT NT
08-15-89 DRY NA NE NT NT NT
09-25-89 71.39 308.41 SHEEN 100 43 35
10-17-89 DRY NA NE NT NT NT
11-28-89 DRY NA NE NT NT NT
12-27-89 DRY NA NE NT NT NT
01-22-90 DRY NA NE NT NT NT
02-21-90 DRY NA NE NT NT NT
03-21-90 DRY NA NE NT NT NT
05-01-90 86.52 293.28 SHEEN 300 150 2.6
05-29-90 85.98 293.82 SHEEN 65 29 0.6
06-28-90 85.35 29445 SHEEN NT NT NT
08-20-90 DRY NA NE NT NT NT
10-22-90 87.32 292.48 SHEEN 190 110 4




TABLE 2 (continued)
MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPH as
Water(l Elevation(®) Thickness  as Diecsel Waste Oil  PCBs
Well Date {fy (1) (ft) (mg/1) (mg/1) (reg/l)
MW-3 08-06-87 75.00 303.54 NE 0.6 NT ND
(TD=90")  09-29-87 78.77 299,77 1.84 76 NT 27
10-30-87 78.44 300.10 2.11 11001 NT 24(3)
11-30-87 77.76 300.78 222 3403 NT 620)
12-21-87 77.88 300.66 1.68 46 NT 2
01-25-88 76.88 301.66 1.21 27 NT ND
02-25-88 77.80 300.74 1.60 6 NT ND
03-18-88 80.50 298.04 2.59 3.8 NT ND
04-27-88 79.40 299.14 132 4.5 NT ND
05-20-88 81.48 297.06 173 14 NT 4.7
06-22-88 3214 296.40 0.53 44 NT 43
07-26-88 84.36 294.18 0.54 NT(®) NT(©) NT(6)
08-11-88(%)  86.45 292.09 0.50 NT NT NT
08-15-88%)  86.74 291 .80 0.44 NT NT NT
08-26-88 87.18 29136 0.28 NT NT NT
10-04-88 88.72 289.82 0.30 NT NT NT
10-28-88 89.49 289.05 0.29 NT NT NT
12-22-88 84.74 293,80 0.02 NT NT NT
01-26-89 86.57 29197 SHEEN NT NT NT
03-02-89 86.26 292728 0.02 NT NT NT
04-07-89 85.31 293.23 SHEEN NT NT NT
05-08-89 8835 290,19 SHEEN NT NT NT
06-01-89 89.67 288.87 SHEEN NT NT NT
07-05-89 89.52 289.02 SHEEN NT NT NT
08-15-89 DRY NA NE NT NT NT
09-25-89 7030 307.24 SHEEN 120 58 3.6
10-17-89 DRY NA NE NT NT NT
11-28-89 DRY NA NE NT NT NT
12-27-89 DRY NA NE NT NT NT
01-22-90 DRY NA NE NT NT NT
02-21-90 DRY NA NE NT NT NT
03-21-90 DRY NA NE NT NT NT
05-01-90 84.15 294.39 SHEEN 63 42 0.9
05-29-90 83.59 294,95 SHEEN 13 6.1 ND
06-28-90 82.78 295.76 SHEEN 520 330 10
08-20-90 NC NA NA NT NT NT
10-22-90 84.72 293.82 SHEEN 34 24 2




TABLE 2 (continued)
MONITORING PARAMETERS

INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPH as
Water(l) Elevation® Thickness  as Diesel Waste Qil-  PCBs
Well Date (f) (ft) (ft) (mg/1) (mg/h) (pe/h)
MW.-4 04-08-88 76.59 299.67 NE ND NT ND
(TD=95) 04-27-88 75.96 300.30 NE NT NT NT
05-20-88 7771 208.55 NE ND NT NT
06-22-88 79.41 296.85 NE ND NT ND
07-26-88 81.74 294,52 NE ND NT ND
08-11-880)  83.80 29246 NE NT NT NT
08-15-8805)  84.06 292.20 NE NT NT - NT
08-26-88 84.62 201.64 NE ND NT ND
10-04-88 86.16 290.10 NE ND NT ND
10-28-88 87.02 289.24 NE 0.46 NT ND
12-22-88 85.42 290.84 NE 0.6 NT ND
01-26-89 84.20 292.06 NE ND NT ND
03-02-89 84.06 292.20 NE ND ND ND
04-07-89 83.22 293.04 NE ND ND ND
05-08-89 86.18 290.08 NE NT NT NT
06-01-89 87.78 288.48 NE ND ND ND
07-05-89 89.86 286.40 NE ND ND ND
08-15-89 90.68 285.58 NE ND ND ND
09-25-89 69.68 306.58 NE 2.7 ND ND
10-17-89 %9.69 286.57 NE ND 0.7 ND
11-28-89 92.01 284.25 NE ND ND ND
12-27-89 93.50 282.76 NE ND ND ND
01-22-90 91.54 284.72 NE ND ND ND
02-21-90 88.04 288.22 NE ND ND ND
03-21-90 89.02 287.24 NE ND ND ND
05-01-90 8268 293.58 NE ND ND ND
05-29-90 82.17 294.09 NE ND 04 ND
06-28-90 81.65 294.61 NE ND ND ND
08-20-90 87.37 288.89 NE ND ND ND
10-22-90 83.51 292,75 NE ND ND ND




TABLE 2 (continued)

MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depth to Walter Product TPH TPH as |
Water(l) Elevation(®) Thickness  as Diesel ~ Waste Qil  PCBs
Well Date (fy) (ft) (fr) (mg/T) (mg/T) (ug/l)
MW-5 04-08-88 86.76 295.79 NE ND NT ND
(td=110")  04-27-88 82.34 30021 NE NT NT NT
05-20-88 84.38 298.17 NE ND NT ND
07-26-88 88.84 293.71 NE ND NT ND
08-11-88C5)  91.70 290.85 NE NT NT NT
08-15-881® 91,94 290.61 NE NT NT NT
08-26-88 92.88 289.67 NE ND NT ND
10-04-88 95.65 286.90 NE ND NT ND
10-28-88 97.32 285.23 NE ND NT ND
12-22-88 90.64 29191 NE ND NT ND
01-26-89 91.29 201.26 NE ND NT ND
03-02-89 88.58 293.97 NE ND ND ND
04-07-89 87.95 294,60 NE ND ND ND
05-08-89 91,56 200.99 NE NT NT NT
06-01-89 94.85 287.70 NE ND ND ND
07-05-89 96.91 285.64 NE ND ND ND
08-15-89 98.93 283.62 NE ND ND ND
(19-25-89 66.51 316.04 NE 0.7 ND ND
10-17-89 98.83 283.72 NE ND ND ND
11-28-89 98.09 284.46 NE ND ND ND
12-27-89 98.09 284.46 NE ND ND ND
12-27-89 > 100 <282.55 NE ND ND ND
01-21-90 101.97 280.58 NE ND ND ND
02-21-90 86.53 296.02 NE ND ND ND
03-21-90 99.34 28321 NE ND ND ND
05-01-90 99.21 28334 NE ND ND ND
05-29-90 93.70 288 85 NE ND 0.2 ND
06-28-90 106.05 276.50 NE 0.1 ND - ND
08-20-90 106.79 275.76 NE ND ND ND
10-22-10 103.43 279.12 NE ND ND ND




TABLE 2 (continued)
MONITORING PARAMETERS

INDUSTRIAL ASPHALT
Ground
Pepth o Water Product TPH TPH as
Water(D Elevation(® Thickness  as Diescl Waste Qil-  PCBs
Well Date (ft) (f) (1) {mg/1) (mg/1) (1g/1)
MW-6 06-22-88 82.11 297.04 NE 17 NT ND
(TD=109") 07-01-88 82.38 296.77 SHEEN ND NT ND
07-26-88 84.37 294.78 SHEEN ND NT ND
08-11-88(5)  86.46 292.69 SHEEN NT NT NT
08-15-88(3)  86.78 29237 SHEEN NT NT NT
08-26-88 87.35 291.80 SHEEN ND NT ND
10-04-88 88.90 290.25 NE ND NT ND
10-28-88 89.72 289.43 NE ND NT ND
12-22-88 87.94 201.21 NE 93 NT ND
01-26-89 86.95 292.20 NE ND NT ND
03-02-8¢ 8591 29324 NE ND ND ND
04-07-89 85.57 293,58 NE ND ND ND
05-08-89 88.60 290,55 NE NT NT NT
06-01-89 90.30 288 85 NE ND ND ND
07-05-89 92.35 286.80 NE ND ND ND
08-15-89 93.28 285.87 NE ND ND ND
09-25-89 70.24 308.91 NE ND 0.6 ND
10-17-89 91.98 28717 NE ND ND ND
11-28-89 9422 284.93 NE ND ND ND
12-27-89 95.90 283.25 NE ND ND ND
01-22-90 94.00 285.15 NE ND ND ND
02-21-90 88.99 290.16 NE 05 ND ND
03-21-%0 91.13 288102 NE ND ND ND
05-01-90 84.42 204.73 NE ND ND ND
05-29-90 8384 29531 NE ND ND ND
06-28-90 83.05 296.10 NE ND ND ND
08-20-90 89.05 290.10 NE ND ND ND

10-22-90 84.80 294.35 NE ND ND ND




TABLE 2 {continued)

MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPH as
Water(1) Elevation(® Thickness  as Diesel Waste Qil  PCBs
Well Date (ft) (ft) () (mg/1) (mg/1) (g/h)
MW-7 06-22-8% 82.20 296.74 NE 140 NT ND
(TD=109") 07-01-88 82.60 296.34 SHEEN 17 NT ND
07-26-88 84.65 29429 SHEEN "ND NT ND
08-11-8815)  86.94 292,00 SHEEN NT NT NT
08-15-880)  87.27 29167 NE NT NT NT
08-26-88 88.02 290.92 SHEEN ND NT ND
10-04-88 84.80 294.14 NE ND NT ND
10-28-88 9%0.76 288.18 NE 14 NT ND
12-22-88 88.05 290.89 NE 1.0 NT ND
01-26-89 87.21 291.73 NE ND NT ND
03-02-89 86.49 292.45 NE 2 9 ND
04-07-89 84.97 203.97 NE 4 ND ND
05-08-89 88,39 290.55 NE NT NT NT
06-01-89 91.56 287.38 NE ND ND ND
07-05-89 92.75 286.19 NE 1.6 ND ND
08-15-89 94,28 284.66 NE 0.5 ND ND
09-25-89 67.40 311.54 SHEEN 2 09 ND
10-17-89 93.40 285.54 NE 1.2 ND ND
11-28-89 94,90 284.04 NE 0.6 ND ND
12-27-89 98.42 280.52 NE ND ND ND
01-22-90 9632 28262 NE ND ND ND
02-21-90 85.40 203.54 NE 47 23 ND
03-21-90 93.23 285.71 NE 01 ND ND
05-01-90 88.32 290.62 NE ND ND ND
05-29-90 83.90 295.04 NE 1.1 0.4 ND
06-28-90 86.84 292,10 NE ND ND ND
08-20-90 91.88 287.06 NE ND ND ND
10-22-90 88.43 290.51 NE ND ND ND
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TABLE 2 (continued)
MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depthtoc  Water Product TPH TPH as
Water(l)  Elevation® Thickness  as Diesel ~ Waste Oil  PCBs
Well Date {fy () (ft) (mg/1) (mg/1) (He/)
MW-8 06-22-88 81.70 206.86 NE NT NT NT
(TD=109") 07-01-88 82.00 296.56 SHEEN ND NT ND
07-26-88 86.19 292.37 2.44 87 NT ND
08-11-88() 87.22 291.34 1.27 NT NT NT
08-15-88(5)  87.02 291,54 2.12 NT NT NT
08-26-88 §7.40 291.16 0.75 ND 'NT 12
10-04-88 88.93 289.63 043 NT(® NT NT(
10-28-88 89.71 288.85 0.37 NT NT NT
12-22-88 87.70 290.86 0.13 NT NT NT
01-26-89 86.52 292.04 SHEEN NT NT NT
03-02-89 86.30 20226 0.01 NT NT NT
04-07-89 86.41 292.15 0.01 NT NT NT
05-08-89 88.45 290,11 - 0.01 NT NT NT
06-01-89 90.29 288.27 0.02 81 ND 5
07-05-89 9222 286.34 0.03 8.8 42 ND
08-15-89 93.08 285.48 SHEEN 12 6 0.9
09-25-89 84.18(8) 294.38(8) SHEEN 33 2 ND
10-17-90 92,04 286.52 SHEEN 17 6.7 0.7
11-28-89 94,40 284.16 NE ND ND ND
12-27-89 9597 282.59 NE 0.4 ND ND
01-22-90 94.03 284.53 NE 6.6 6.1 0.6
02-21-90 89.92 288 .64 SHEEN 130 ND 6.3
03-21-90 9135 287.21 NE ND ND ND
05-01-90 84.96 293.60 SHEEN 0.39 0.2 ND
05-29-90 84.38 294.18 SHEEN 31 20 16
06-28-90 83.77 294,79 NE 0.06 ND ND
08-20-90 89.64 288.92 SHEEN ND ND ND
10-22-90 85.75 29281 SHEEN 0.7 0.5 ND




TABLE 2 (continued)
MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPH as
Water()  Elevation® Thickness  as Diesel ~ Waste Qi PCBs

well Date (f) (f) (f) (mg/)  (mg/) (g
MW-9 08-15-89 92.95 284.45 NE ND ND ND
(TD=108") 09-25-89 64.12 313.28 SHEEN 0.3 ND ND

10-17-89 92.72 284.68 NE NT NT NT

11-28-89 NC NA NT NT NT NT

12-27-89 97.17 280.23 NE ND ND ND

01-22-90 NC NA NA NT NT NT

02-21-90 NC NA NA NT NT NT

03-21-90 9295 284.45 NE ND ND ND

05-01-90 89.75 287.65 NE ND ND ND

05-29-90 NC NA NA NT NT NT

06-28-90 90.65 286.75 NE 0.6 ND ND

08-20-90 95.28 282.12 NE 0.1 ND ND

10-22-90 91.22 286.18 NE 02 ND ND




TABLE 2 (continued)
MONITORING PARAMETERS

INDUSTRIAL ASPHALT
Ground
Depth to Water Product TPH TPH as
Waterl(1}  Elevation® Thickness  as Diesel Waste Oil  PCBs
Well Date (ft) ) (ft) (mg/1) (mg/1) (kg/1)
MW-10 08-15-89 92.40 285.64 NE ND ND ND
(TD=111") 09-25-89 70.62 307.42 NE ND ND ND
10-17-89 91.14 286.90 NE ND ND ND
11-28-89 93,35 284.69 NE ND ND ND
12-27-89 94,70 283.34 NE ND ND ND
01-22-90 92.86 285.18 NE ND ND ND
02-21-90 89.30 288.74 NE 0.5 ND ND
03-21-90 90.36 287.68 NE ND ND ND
05-01-% 83.82 20422 NE ND ND ND
05-29-90 8331 294.73 NE ND 0.2 ND
06-28-90 82.62 205.42 NE ND ND ND
08-20-90 88.55 289.49 NE 0.1 ND ND
10-22-99 84.53 293.51 NE ND ND ND
MWw-1112  (08-15-89 DRY NA NE NT NT NT
(TD-75)  09-25-89 71.35 307.67 SHEEN 58 ND ND
10-17-89 DRY NA NE NT NT NT
11-28-89 DRY NA NE NT NT NT
12-27-89 DRY NA NE NT NT NT
01-22-90 DRY NA NE NT NT NT
02-21-90 DRY NA NE NT NT NT
03-21-90 DRY NA NE NT NT NT
05-01-90 DRY NA NE NT NT NT
05-29-90 DRY NA NE NT NT NT
06-28-90 DRY NA NE NT NT NT
08-20-90 NA NA NA NA NA NA
10-22-90 NA NA NA NA NA NA
MW-1311  08-20-90 91.19 NS NE 0.3 ND ND
(TD=116") 10-22-90 87.43 292.78 SHEEN 02 ND ND
MW-14 06-28-90 NC NA NE ND ND ND
(TD=114.5") 08-20-90 91.39 288.70 NE ND 0.6 ND
10-22-90 87.50 292.59 NE ND ND ND




TABLE 2 (continued)
MONITORING PARAMETERS
INDUSTRIAL ASPHALT
Ground
Depthto  Water Product TPH TPH as _
Waterl(1)  Elevation(?) Thickness  as Diesel =~ Waste Oil.  PCBs
Well Date (1) () () (mg/l)  (mg/)  (ue/D
MW-15 06-28-90 86.62 291.50 NE 0.4 ND ND
TD=117) (08-20-90 91.85 286.27 NE 0.6 ND ND
10-22-90 88.20 289.92 NE 0.1 ND ND
MW-16 06-28-90 83.05 296.00 NE ND ND ND
(TD=110") 08-20-90 #9.71 289.94 NE ND ND ND
10-22-90 85.52 294.13 NE ND ND ND
$G 09-25-89  1.10) 3011000 NA NA NA NA
10-17-89  0.400) 30040000 NA NA NA NA
11-28-8¢  1.50() 3015000 NA NA NA NA
12-27-8¢ 160 3106009 NA NA NA NA
01-22-90 0659 30065100 NA NA NA NA
022190  0.11) 300.11(10  NA NA NA NA
03-21-90  -2.879 2971300 NA NA NA NA
05-01-90 1.30(9) 30130010 NA NA NA NA
05-29-90 048 3004810 NA NA NA NA
06-28-90 -2.80(% 297.20010) NA NA NA NA
08-20-90  -0.75™ 299.2500)  NA NA NA NA
102290  0.00() 300.00019  NA NA NA NA
NOTES:
(1) Below top of casing
(2) Feet Above Mean Sca level (USGS Datum)
3) These samples may have been contaminated; analytical results may therefore be suspect.
4) Minimum thickness of product based on no water encountered within total depth of well.
) Pre- and post- well skimming demonstration; approximately two gallons of product skimmed from wells MW-2 and MW-§ on
08-11-88
(6) Sampling of ground water in wells MW-1, MW-2, MW.3, and MW-8 terminated due to the presence of free product in these wells
(7) "Weathered diesel” (includes higher molecular weight hydrocarbons that those typically contained in a diesel fuet)
(%) Measurement taken on Seple'mber 18, 1989
{9 Reading on the staff gauge
(i0) Surface water elevation in the pit (USGS Datum)
an Extraction well
12 Well abandoned on 8 August 1950
TPH Total Petroieum Hydrocarbons
PCBs Polychlorinated Biphenyls {as Aroclor 1260)
NE Not Encountered
ND Not Detected at or above laboratory detection limits
NA Not Applicable
5G Staff Gaupe
NC Not Accessible
NS Not Surveyed
D Total Depth



TABLE 3
SOIL BORING/WELL COORDINATES
INDUSTRIAL ASPHALT
Boring/Wecll No. NI E! z?
MW-1 2,369.874 1,337.315 379.4103
MW-2 2,414.248 1,204.657 379.800°
MW-3 2,260.736 1,200.250 378.5403
MW-4 2,373.626 823.788 376.260°
MW-5 2,500.294 1,709.679 382.550°
MW-6 2,243.173 1,309.269 379.1503
MW-7 2,300.504 1,520.508 378.940°
MW-8 2,404 606 1,118.216 378.560°
MW-9 2,444 330 1,528.650 377.4003
MW-10 2,309.490 1,048.850 378.0403
MW-118 2,403.640 1,141.250 379.0203
MW-137 NS NS 380.21°
MW-14 2,414.128 1,215.807 3800903
MW-15 2,464.895 1,347.050 378.1203
MW-16 2,266,950 1,202.165 379.650°
SG? NS NS 300.00*
SB-1 2,377.885 1,284.137 380.410°
SB-2 2,350.656 1,325.085 379.020°
SB-3 2,332,869 1,229.740 379.260°
SB-4 2,372.307 1,226.800 380.300°
SB-5 2,507.581 1,566.071 379.030°
SB-6 2,364.396 1,549.339 378.660°
SB-7 2,289.138 1,418.772 379.080°
SB-8 2,333.715 1,041,101 378.910°
SB-9 2,383.927 086.203 377.760°
SB-10 2,265.668 879.633 378.020°
NQTES:
1 Coordinates are on assumed datum
2 Elevation in feet above mean sea level (USGS datum)
3 Elevation of the top of a PVC casing
4 Elevation of the "O" mark on the staff gage
5 Elevation of the ground surface
6 Well abandoned on 8 August 1990
7 Extraction well
8 Staff gage
9 Surveyed by Kleinfelder, Inc.
MW  Monitoring well
SB Soil boring
NS Not surveyed




TABLE 4
I SOIL SAMPLES - SUMMARY OF ANALYTICAL RESULTS
INDUSTRIAL ASPHALT
I Soil Sample Depth! TPH-D? TPH-WO? PCBs*
l Boring No. (f) (mg/kg) (mg/kg) {ug/ke)
$B-1 43075 21 23 560 ND
43076 31 490 ND ND
l 43077 41 6.4 ND ND
43078 51 20 ND ND
430796 64 79 ND ND
I 43080 7 46 ND ND
43082 86 11 ND ND
SB-2 43032 41 ND ND ND
I 43033 50 ND ND ND
43034 70 ND ND ND
43035 80 ND ND ND
l 44482 91 ND ND ND
SB-3 43036 21 ND ND ND
I 43037 35 ND ND ND
43038 41 ND ND ND
430395 45 130 ND 120
44485 71 ND ND ND
I 44486 81 22 ND ND
44487 91 7.8 ND ND
l SB-4 44022 32 ND ND ND
43023 41 ND ND ND
I 43024 51 ND ND ND
43026>7 61 370 ND 110
430285 72 ND ND ND
44480 81 ND ND ND
l 44481 91 ND ND ND
SB-5 43105 7n ND ND ND
I 43107 A1 ND ND ND
43109 61 ND ND ND
431116 23 ND ND ND
I SB-6 43098 21 ND ND ND
430996 31 ND ND ND
431016 62 ND ND ND
I 43103 81 ND ND ND
43104 91 ND ND ND




TABLE 4 (Continued)
SOIL SAMPLES - SUMMARY OF ANALYTICAL RESULTS
INDUSTRIAL ASPHALT
Soil Sample Depth! TPH-D? TPH-WO? PCBs?
Boring No. (ft) (mg/kg) (mg/kg) (1g/ke)
SB-7 43113 21 ND ND ND
43115 41 ND ND ND
43117° 62 ND ND ND
43119 81 ND ND ND
$B-8 43050 21 ND ND ND
43002 41 ND ND ND
43094 61 ND ND ND
43096 76 62 ND ND
43097 81 11 ND ND
SB-9 43083 21 ND ND ND
43084% 42 ND ND ND
430860 58 5 ND ND
43088 76 23 ND ND
43089 86 ND ND ND
SB-10 43120 31 ND ND ND
431216 42 ND ND ND
43123 61 ND ND ND
43125 81 ND ND ND
MW-14 43126 21 ND ND ND
43127 41 ND ND ND
43129 71 18 ND ND
43130 81 13 ND ND
43131 91 14 ND ND
MW-15 431336 60 ND ND ND
431350 80 ND ND ND
MW-16 431388 42 ND ND ND
431398 60 ND ND ND
431406 82 ND ND ND
SCS 44947 14 ND#$ ND? NDW
44948 16 208 600° ND10




NOTES:

ket D00 =) O R e

vy 2
ag8°

Depth below ground surface

Laboratory detection limit - 5 mg/kg

Laboratory detection limit - 50 mg/kg

Laboratory detection limit - 10 ug/kg

Composite sample from continuous sampler

Grab sample from discharge cyclone

EPA Method 8270 performed on this sample. All constituents reported as ND
Laboratory detection limit - 10 mg/kg

Laboratory detection limit - 20 mg/kg

Laboratory detection limit - 50 pg/kg

Nol detected at or above laboratory detection limits
Sail closure sample from the excavation bottom.




TABLE 5

WELL INVENTORY DATA

Well Township Us.t:(s)2 Total Perforation Distance from
Nol Range Depth3 Interval® LA, Site
Section (ft) (f) _ {1t
11H1 3S/1E/11 Irrigation 303 223-231,262-295 5250(N)
11P4 35/1E/11 Domestic 150 UN 2100 (NNW)
12001 3S/1E/12 Not Used 98 UN 5250 (NE)
1233 3S/1E/12 Monitoring 95 UN 5100 (NE)
12P5 3S/1E/12 Irrigation 346 262-290,315-326, 4700(NE)
336-346

13E1 38/1E/13 Monitoring 97 92-97 2500(E)
13G1 38/1E/13 Not Used 33 UN 950(E)
13K1 38/1E/13 Not Used 750 180-200,220-260, 5000(SE)

300-340,330-420,

46(-500,640-660
13K2 38/1E/13 Not Used 600 UN 4900(SE)
13P1 35/1E/13 Not Used 652 UN 5500(SE)
14A2 3S/1E/14 Domestic 220 135-160,170-205 S00(NE)
1411 3S/1E/14 Industrial 654 110-122,158-170 1750(SSE)

182-194,200-206 '
14K2 3$/1E/14 Industrial 508 120-181,187-245, 260-281 2050(S)
14P1 3S/1E/14 Not Used 48 UN 4500(SW)
14G1 38/1E/14 Industrial 500 150-300,350-500 Q30(SWW)
14F3 3S/1E/14 Industrial 535 200-250,250-533 1400{SWW)
1513 3S/1E/15 Domestic 196 154-184 4700{SWW)
23D3 3S/1E/23 Domestic 288 UN 4800(SW)
23D2 38/1E/23  Not Used(?) 157 UN S000(5W)
23C1 35/1E/23 Not Used UN UN 4650(SSW)
23C2 3S/1E/23 Irrigation 280 UN 4950(85W)
23B2 3$/1E/23 Irrigation UN UN 4900(8)
23H1 38/1E/23 Irrigation 200 UN 5280(8)
Notes:

This list is compiled from the Alameda County Flood Control and Water Conservation District - Zone 7 files.
Accuracy of this information has not been verified in the ficld. Specific well construction details and lacation should
be confirmed by direct observation.

UN Unknown

1 Well numbers are based on well numbering system used by ACFCWCDd - Zone 7

2 Primary uses of water, as designated by owner, driller or ACFCWCD - Zone 7 personnel

3 Depth below grade (land surface datum) of completed well, as reported by driller or agency staff

4 Interval in which well casing is perforated in feet below land surface; in some wells this may be the interval

between the bottom of the solid casing and the maximum depth.



TABLE 6
RESIDUAL DRAWDOWN
INDUSTRIAL ASPHALT
DTW at the DTW at the '
Well Start of Test End of Test Drawdown
No. (ft) (ft) (ft)
4 90.00 90.10 0.10
5 108.75 109.02 0.27
6 91.70 01.97 0.27
7 95.65 06.25 0.60
8 92.21 9241 0.20
9 97.43 97.86 0.43
10 01.18 91.39 0.21
13 94.00 109.30 15.30
14 93.98 94.35 0.37
15 94.54 95.05 0.51
16 97.35 92.55 0.20

Note:

DTW Depth to water below the measuring point.



TABLE 7

PUMPING TEST RESULTS
INDUSTRIAL ASPHALT

TRANSMISSIVITY (gpd/I()

STORATIVITY (-)

well Distance From Recovery Recovery
No. Pumping Well Theis Jacob Calculated Residual Theis Jacob Calculated | Residual
(Tt)
MW-4 500 1,500 2,500 NC NC 1E-3 7E-4 NC NA
MW-5 400 2,900 2,200 NC NC SE-4 4E-4 NC NA
MW-6 140 NC NC NC NC NC NC NC NA
MW-7 220 NC 1,150 NC NC NC TE-4 NC NA
MW-§ 210 3,000 2,200 NC 2,000 3E-3 4E-3 NC NA
MW-9 220 1,450 1,750 NC 2,250 1E-3 1E-3 NC NA
MW-10 290 4200 4,000 NC NC 9E-4 8E-4 NC NA
MW-13 0 NC 170 60 70 NC NC 8E-2 NA
MW-14 115 NC NC 3,800 3,800 NC NC 2E-3 NA
MW-15 90 NC NC 2,000 2,5(K) NC NC 6E-4 NA
MW-16 170 NC 2,650 NC NC NC 5E-3 NC NA
Notes:
NA Not Applicable
NC Not Calculated



TABLE 8 1
CAPTURE ZONE SIZES(})

INDUSTRIAL ASPHALT
Pumping Distance Maximum Width
Rate (gpm) To Stagnati?n of Capture Zone

Point (feet)® (feet)
1.0 9 56
1.5 13 82
2.0 18 113
2.6 23 145
Notes:
1. For well MW-13 as pumping well. Assumptions: T=2,500 gpd/ft, m=20 ft, i=0.035
feet/foot.

2. Downgradient extent of Capture Zone.
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TABLE 9

TYPICAL COMPOSITION OF DIESEL FUEL BY
HYDROCARBON CLASSIFICATIONS

INDUSTRIAL ASPHALT

Compound ' Weight Per Cent
Straight-chain Paraffins and Isoparaffins 37-43
Cycloparaffins:

mono- 23

di- 8

tri- 2

Total Cycloparaffins 26-33
Aromatics:

(substituted benzenes and polyaromatic hydrocarbons (PAHs))

alkybenzenes 9

indans and tetralins 5
dinaphthenobenzenes 1
alkylnapthalenes 6
biphenyls, etc. 2
fluorenes, napthalenes, etc. 1-3
tricyclic aromatics 1

benzene 47 parts per million

Total Aromatics 23-28
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TABLE 10

Constiteents of Diesel Fuel and Ne, 2 Fuel Oil

Concentralion Cancentralion DHS-1istblished
Range In Ranpe In Molecular Waler Vapor Henry's Law [X15-Established Classification by
Diesel* Wo. 2 Fuel Oil Weight Salubitity Pressure Congtant Koo Classification by Environmental
{’hemical CASRN (ppm) {ppm) {grams/mole) {mp/D) {mm Hg) (atm-m~/mole) (ml/g) Log Kow Health Effects**** Gtfect****
Yolatlle Organics
Nenzene 71432 - 682 8 18x10° 9.5 %10 sox 107 £ 21 Carcinogen TFoxic 1o Fresh
s Water Specics
lithylbenzene 100-414 - L00-8060 104 15x 10 70 64 x 107 1100 32 Developmenlal Toxin NE
Toluene 108-88-3 - 100-500 ) sax 10t 28x 10! 64 %107 0 27 Developmental Toxin Toxic o Fresh
N Water Species
Nylene*® 1330-20-7 - 100-800 106 28x10 Lox 10t 0% 1073 40 i3 Pevelopmentat Toxin Toxic to Fresh

Water Species

Pobycyclic Aromatic Hydeocarbens

Benzo{a)pyrene 0-32-8 0.00007 0.001-06 2 Lax e saxi0? 16x10¢ 5500000 6.1 Caranogen NE

Benzanthracene 56-55-3 - 0.001-1.2 228 S7x10 22x 10'8 L2x1e® 20000 56 NE NE

Chrysene 218019 - 14 08 18x 107 sax10? Lox 0 1380006 56 NE NE

Cresol 1319-77-3 -- a3 108 3tx10 24 x 107 Lox16™ SO0 20 ~E NE

Methylnaphthalene 1321944 - 5700-9100 - - - -- - - NE NE

2-Methylnaphthalene 91-57-6 - 6,700 142 - - - - - NE NE

Naphthalene 01-20-3 il ] 2730 . 128 s0xtof " Imm at 53° - - i3 Noncarcinogenic FAH Toxic to Fresh
Water Species

Phenanthrene 85.01-8 - 1500 178 Lo anx 10 Lox 0t 13000 45 Noncarcinogenic PAH Toxic to Fresh
Waler Species

Phenol 10895-2 - 68 o4 3% 10* sax10! £5x107 142 15 NE NE

{Quinoline 91.22.5 - 9.2 129 60 x 19° 1 mm ac 60°C - - 20 NE NE

Polychlorinated 1336.36-3 - - z8 3ix102 77x 1073 1x0? $30000 60 Probable Carcinagen®***4 NE

Biphenylseas

NOTES:

CASRN Chemical Abstract Service Repistry Number K = arganic carbon partitioning coelficient

ND Not Delected Kgw = ortanol/waler partitioning coefficient

NE Not Estatlished

PAH Poltyaromatic Hydrocarbon

ppm Parts per million

. From Ref. 8

.. Entries [or Xylene are for mixtures of three isomers

- Polychlorinated biphenyls are not a typical component of diesel or fuel oil. They are included here because they have been detected at 20 ppm in samples of diesel fuel product at the Industrial Asphalt site

e Hased on Applisd Action Level list, June 1950

bbb Based on EPA toxicity data



TABLE 11
MODEL INPUT DATA FOR THREE CHEMICALS OF INTEREST
INDUSTRIAL ASPHALT .

Parameter Units Benzene Naphthalene PCBs
Co mg/l 50 1300 50
Q m3 20 20 20
b m 6.1 6.1 6.1
e unitless 0.2 0.2 0.2
Dy, Dy m?/day 16.4, 5.5 16.4,5.5 16.4, 5.5
Vy m/day 0.60 0.60 0.60
X, y m 274.0 274.0 2740
Rg umnitless 1.5 9.6 100*
NOTE:
* A value of 100 was used for the Ry of PCBs, as a higher value results in model

output showing no concentrations of PCBs at the location of interest.



TABLE 12

HEALTH CRITERIA FOR ASSESSING RISK OF EXPOSURE

TO CHEMICALS OF INTEREST AT

INDUSTRIAL ASPHALT

Oral Slope

AAL for Human

AAL for Fresh

Chermical Factor Receptors Water Receptors
benzene 0.029 mg/kg/day NU 0.001 ppm
fluoranthene : NE 0.020 mg/1

naphthalene NE 0.020 mg/I 0.60 ppm
NOTES:

NE Not Established.

NU Not Used in this risk screening
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UNIT

LEGEND LITHOLOGIES
A A' Cross-section designation cL Clays and clayey soils
ML Siits and silty sails
MwW-2 Manitoring well or .
boring nurmber 8C, SM, 5P, SW Sands and sandy soils

Sail sampls intsrval with concentration GC GM, GP, GW Gravels and gravelly sods

Interval of discolored sail observed in

the field at the time of soil sampling — 10 foet

Screened interval of the well

No Vertical Exaggeration

-

=3 A Stabilized water leval

= {date measured) .

= 10 feot
E ¥ Watar ieval ancountered while drilling [

=

0

NOTE: All contacts ara approximats.

STRATIGRAPHY

FILL - The fill material has been divided into two subunits; an upper clayey silt unit and a lower sandy gravel unit. The upper unit is
characterized as brown clayey silt with floating subangular to subrounded clasts which vary in size from 0.25 10 2 inches in diameter.
The lower subunit is composed of primarily gravel to sandy gravel with little or no silt or clay. Numerous clasts up to six inches in
diameter are common. Clasts are generally subrounded to subangular and igneous or metamorphic in origin.

SANDY to CLAYEY SILTY GRAVEL tc GRAVELLY SANDY CLAYEY SILT - mostly gravel with varying amounts of fine sand, silt, and
clay. Unit is generally olive brown in color except where petroleum hydrocarbons have discolored the soil to gray to greenish gray.
Cobbles up to 6 inches in diameter are common. Clasts in the gravel and cobbles range are typically subrounded to subangular, The
unit grades both laterally and vertically with no discrete bedding contacts.

SANDY GRAVEL to GRAVELLY SAND - mostly gravel with varying amounts of fine to coarse grained sand. Sand content ranges fron
less than & percent to as much as 50 percent. Cobbles are typical of this unit and can be as largs as 6 inches in diameter and are
subrounded to subangular. The sandy matrix is typically olive brown.

SILT - mostly nonplastic to low plasticity silt with minor clay, light yellowish brown with thin beds of darker brown. QOccasional fioating
gravel-size clasts. Contacts between this unit and sandy gravel units appear sharp Contacts between this unit and ity to clayey grav:
units tend to be gradational.

KLEINFELDER

PLATE

GEOLOGIC CROSS-SECTIONS D—D', E—E',
F—F', G—G' AND H—H'

INDUSTRIAL ASPHALT




SB-10 (ND)e
\.

LEGEND
HMW-1
HMW-13
Asa’

-
38-2
(62/76)

MONITORING WELL
EXTRACTION WELL
STAFF GAGE
S0IL. BORING

HIGHEST DETECTED TFH-D OR
TPH-WO CONGENTRATION
{mgkaYDEPTH (fest)

NOT DETECTED
NOT TESTED

INFERRED EXTENT OF SOIL
CONTAMINATION

TOTAL PETROLEUM
HYDROCARBONS-DIESEL

TOTAL PETROLEUM
HYDROCARBONS-WASTE OIL

*SBSIND) & pw.s (NT) a
S
¢ o
e - b SR an I 0
R RS _;.f%f e
...................... , _1 (NT} ,’,,_“’3“ E
S
]
BASE MAP SOURCE: 0 150
Wells surveyed by Associatod Professions ine. and Kteintsider, inc, I
Site detalis rom 1887 photo (No. HAP-759), Pacific Asrial Survays. Approximate Scale (fast)
INFERRED EXTENT OF SOIL PLATE
Bl KLEINFELDER  |CONTAMINATION
INDUSTRIAL ASPHALT 10
DRAFTED BY: L. Sue patE: 12.12.90 | PLEASANTON, CALIFORNIA
cHECKED BY: K. Josionek DATE: _12:14-60 _|PROJECT No. 10-1682-06




& MW-5 (ND} E}
O
o
2
<
5
i
LEGEND
4MW-t  MONITORING WELL
#-MW-13  EXTRACTION WELL
AsSG STAFF GAGE
(©.1) TPH-D OR TPH-WQ
CONCENTRATION {mgA)
(ND} NOT DETECTED BASE MAP BOURCE: 0 150
‘Waells surveyed by Associated Professions no, and Kleinfelder, Ine, O
(N1 NOT TESTED Sttu detalls from 1857 phote (Ne. HAP.753), Paific Aoria) Survays. Approximate Scale (feet)
INFERRED EXTENT OF INFERRED EXTENT OF DISSOLVED PLATE
MPAGTED GRAUND WATER LEINEE R |HYDROCARBONS — 22 OCTOBER 1980
K NFELDE
TPHD  TOTAL PETROLEUM
HYDROCARBONS-DIESEL INDUSTRIAL ASPHALT 1 1
TPHWG  TOTAL PETROLEUM DRAFTED BY: L. Sue pATE: 12-12.00 |PLEASANTON, CALIFORNIA
HYDROCARBONS-WASTEGIL | opeckep gy: K. Jesionek DATE; 12-14-90 |pmouseT no, 10-1682-06




S
0
o
2
<
S
o
LEGEND
HMW- MONITORING WELL
$MW-13  EXTRACTION WELL
A sa STAFF GAGE
MAXIMUM OBSERVED BASE MAP SOURCE: . .
o o e o oy A0proxmat Sl (ot
om0.20 DRAWDOWN CONTOUR (feet MAXIMUM OBSERVED DRAWDOWN PLATE
- GROUND WATER FLOW k KLEINFELDER DURING PUMPING TEST
’ DIRECTION INDUSTRIAL ASPHALT 1 2
DRAFTED BY: |, Sue DATE: 12-28-80 P LEASANTON, CALIFORNIA .
CHECKED BY: K. .Jeslonek DATE: 12-28-30 |PROJECT NO. 10-1682-06




e heaEEEEEEEEEEEEEEEHEHEHH””EEEE>>EEEEEE”EEEE”“”EE>EEEEEEHEEEEEEEE=EGHEGHEGEEEHSHEHESESSSESSESGSG;©SEE
A

AN
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2
<
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i
LEGEND
&MW-1  MONITORING WELL
$MW-13  EXTRACTION WELL
Asa STAFF GAGE
0 150
’ gg%g%%‘:‘“ﬁa FLOW :ﬁ 5WWB1 Associatod Profsasions Ing, and Kisitekdat,In, Approximate Scale (feat)
Sita details fram 1887 photo (No. HAP-753), Paddfic Aarial Survays,
CAPTURE ZONE CONTOUR ESTIMATED GROUND WATER PLATE
wos = (2.8 galons por minute) lﬂ KLEINFELDER |CAPTURE ZONE, Q=26 gpm
INDUSTRIAL ASPHALT 13
DRAFTED BY: L. Sue pATE: 12.28.90 | PLEASANTON, CALIFORNIA
CHECKED BY: K. Jesionek DATE: 12-28-90 {proJecT no. 10-1682-06




e A e D ——————————————

{4 900 »[ ‘

Industrial Asphalt Site

_:_0::.0,‘ WS" 14A2
T [Jamieson Company
R Supply Wallj
Ground Surface Elavation (approx
Unsaturated Zone 80
v Water Table Efevation
“““““ - e = - varies dus 10 seasonal
and pumping effects

Saturated Zons GROUND WATER FLOW DIRECTION
H Depths of
M screanad inlervals
M are 135160 and
LEGEND B 170-205 feot
H balow gradn
% WATER TABLE
AFFECTED SOIL
AFFECTED SOIL AND
GROUND WATER
N FORMER LOGATION OF CONCEPTUAL SUBSURFACE MODEL PLATE
UNDERGROUND STORAGE m KLEINFELDER
TANKS
INDUSTRIAL ASPHALT 14
NOT TO SCALE DRAFTED BY: L. Sue DATE: 12.20-00 | PLEASANTON, CALIFORNIA
NOTE:
Elevations are in feat, relative to mean sea leval (MSL). Y CHECKED BY: R. Lindfors DATE: 12-20.90 |prouecT No. 10-16882-06




! 1 't
\ : !
+ Sloped Area X
.hs : \\ P a
S
o
—— o
7777 40720~ 105KND
= O
LEGEND
TPH CONGENTRATION
0 CONTOUR (ppmj) IN SOIL . 5o
H] [mass  amm eew ]
m APPROXIMATE LOGATION OF wmﬁ:fmf phato {No. HAP-753}, Pacilic Aerial Survays, Approximate Scale (feet)
i FORMER UNDERGROUND
STORAGE TANKS INFERRED TPH CONCENTRATION PLATE
o TOTAL PETHOLEUM lﬂ KLEINFELDER [|ISOCONTOURSINSOIL
HYDROCARBONS INDUSTRIAL ASPHALT 15
ND NOT DETECTED DRAFTED BY: L, Sue pate: 12.08.00 | PLEASANTON, CALIFORNIA
CHECKED &Y: R. Lindfors DATE: 12-28-90 |pRousecT no,  10-1682-06




Pond
x!
i 1 8 7.;, ) N
1 y Py :
Sloped Area f.\ -_
H : %
O
i
Q
c
S
S
o
LEGEND
TPH CONCENTRATION
/-5 CONTOUR (ppm} IN GROUND
WATER S ASE MAP SOURGE: L’
yllj APPROXIMATE LOCATION OF Skt detalls from 1987 phots (No. HAP-753), Peoific Actia) Survays. Approximate Scals (fast)
{//4  FORMER UNDERGROUND
STORAGE TANKS INFERRED TPH CONCENTRATION PLATE
H  TOTALPETOLEUN I KLEINFELDER  [[SOCONTOURSIN GROUND WATER
HYDROCARBONS INDUSTRIAL ASPHALT 1 6
ND NOT DETECTED DRAFTED BY: L. Sue DATE: 12-20.00 |PLEASANTON, CALIFORNIA
CHECKED BY: R. Lindfors DATE. 12-21-90 |proJsect no. 10-1682-06




REMEDIAL INVESTIGATION (RI)
REPORT
INDUSTRIAL ASPHALT
PLEASANTON, CALIFORNIA

APPENDIX A -G

28 December 1990



Standard penetration spht spoon sample

Modified California (Porter) sample

Shelby tube sample

UNIFIED SOIL CLASSIFICATION SYSTEM
MAJOR DVISIONS LTR DESCRIPTION MAJOR DNVISIONS LTR DESCRIPTION
Gw | Welgraced graveis or gravel sang msures. e Inorganic silts A_ndvuyi'm sands , rock tiour,
BRAVE or e fnes - ML | sty or clayey fine sands or clayey sifis with
L SILTS shght plasticity.
Poorly-graded gravels or gravel sand ture kitie
: GP y-g g arg sand muxiure
G or no lines AND inorganic clays of low to medium plasticry,
GRAVELLY CLAYS cL | gravely clays, sandy clays sity clays, lean
G M | Sy graves gravel-sand-sit muures clays
S0OILS LL <50
Organic sils and organic sii-days of low
COARSE G C | Claysy gravels. gravel-sand-clay mixtures FINE oL plasticty
GRAINED GRAINED
soLs SAND 5w | Well-graded sands or gravelly sands Imie o no sHiis SILTS MH | Inorganic sits. mcaceous o diatomaceous
fines fine or sity sois, slastic sins.
AND AND
sp Pooity -graded sands or gravelly sands ltlie o no cH . i .
SANDY romes CLAYS Inorganic days of high plasticity, fat clays
SouLs SM | Sity sands sand and sit mutwes LL>50 OH | organic clays of medium to high plasticty
S C | Clayey sands and cay matures HiGRLY ORGANIC 50ILS Pt | Peat and other highly organic sods
Blank casing

Screened casing

Cement grout

B B L

Bentonite

NN

Water level observed in boring

Stabilized water level Sand pack or gravel pack

CJ B

NFWE No tree water encountered Elcotoredizel
NOSC No odor, scent, or fluid cut
OVA Organic Vapo! Analyze
PID Total organic vapors (parts per million) measured by a
photoionization device
NOTES  Biow counts represent the number of blows of 3 140-poune "o~ e faling 20 inches *eqJired 10 dnve a sampler through the last 12 inches of an

18-inch penetration

The ines separaing Srala on the 10gs represent approxndate ol
10 Ne CoNLNUITy Ol SOIl Slrata between DONNGS  LOOS 1ePer e "y ST

nganes ¢ty The 20i.a fransiion may be gradual, No warranty is providec as
$eCLON ODsE", =3 al Ihe boning location on the date of drilling only.

Aelerences 10 pIastic’y O CONESIvE SONS are Dase0 CF Lui '3, e LE D UDSENALONS 72 no! on quaniialve field or laboratory tests. Qualitatve
soil plasticily 1s Nolen sOiely 10 &0 in SITalgraping Correls: o7 672 & not intendec 101 gediecnnical characlenzation of soils.

|\

PLATE

A-1

BORING LOG LEGEND

KLEINFELDER
INDUSTRIAL ASPHALT

PROJECT NO 10-1682-06

PLEASANTON. CALIFORNIA




KLEINFELDER

=

BORING AND MONITORING-WELL DATA SHEET

fProject Boring
I WS
N T682-06 '
Total Depth |Shoel SB-1
1165 _feel 1 of §

Well Location

Location
ner & Mailing Information [Township/Range/Section \ how coordinates or distances from
3S/1E/11 surveyed reference point.

Industrial Asphalt
§2 El Charro Road
Pleasanton, CA

Other Identfiers

EIE Locaton (if different)

Drilling Operations

#Dnling Company Deuier/Crew w
_ | Rob/Mac, Braden

Rig Make/Model Task Stant (Date, Time) Finish (Date, Time)

Drill Tech D&40 ==

Bil& Sze Bdnch diam., Drilling 6-4-90 6-6-90

10-inch Crow-end Bit i

Hammer Data Wi, Drop Eampletch
\_ 750 pounds 30 inches | Development J
Well Development and Construction
4 Monumentation Development info. Well Design Size & Type Top Bottom )
Rel. P1. Description Surfsce Casing

See Table 3 Casing

Elevations Well Screen

F;E;m':r:‘ Sround Gravel Pack

Bentonite
Markings
Cancrete 5% Bentonite 0 feet 116.5 fey
Field Hydrologic Operations
feather Date Time Water ~Other Observabons N\
Level

Recent Rainfall? imgaton?

Nearby Wells Pumping?

Ditches? Utility Courses?

Remarks

'é

v,

N

Date: _g.4.90 JF

Revision Date:




B kLeiNFELDER

LOG OF BORING

(Project

Boring Y

Number

10-1682.-06/69 _

Total Depth Sheet SB-1
\116.5 feet 20t 5 J

reading/background

= d GM fine
14 = brownish liquid mixture
167 a 100 24

24—— . . L L

* {diamaeter
26 = "

pry

3+

\
|
'
'
"
'
]
[}
]
]
1
1
1
1
{

- SILTY SANDY GRAVEL- olive (5 5/6), moist,

to medium sand, fine to medium gravel, 10% silt,

20 — —
o s A 2 -
GP |GRAVEL- moist to wet, no sand or silt, angular to
e subanguiar to 3/4 inch diameter, brown liquid
present

GM |SILTY o CLAYEY GRAVEL- olive (5Y 5/4), moist,
- >:‘ fine grain silty clay mixed with gravel 1o 1/2 inch

) c
= & € = 2
g AR -
g | sempe B8 |3 <23 s ¢
& Number (812 |2 I3 E1S Description Remarks 28
Grab SP |SAND- light olive brown (2.5 5/4), damp, medium | NOSC S5O0
= with occasional fine grave! to 1 inches in diameter, ot a0 a4
subrounded to subangular DOOCK
2 _‘ ubang b & A p*a.‘

very strong odor

strong odor

— ﬁ“‘.“

0g — - {thin veins of discolored soi, slight odor moderats odor i
- G SP | SAND- gray (5 4/0), dry. fine 1o coarse, ORI
subrounded :.:.:.:.:.

Lgo e B ‘...*T. n?h‘

ﬁuiynaled Eurpnu(:) of Log

Site Characterization

\.
Note: Logs are to be used only for designated purposa(s).

6-4-90

Date:

71190 |




¢ Project Boring '\
Y <LeiNFELDER = —— R
Number
10-1682-06/69
Total Depth Shest SB-1
LOG OF BORING \_116.5 feet 3of5 .
4 = ™
5
- A4S & g
_g_? B if E
= 2| & _.§
£ | sampo [B]5 |8 [<E|8 <
& Number |21 & |5 28|98 Description Remarks z8
SP | SAND- as above : :.:.t..
T wore 2 | 2 GP | SANDY GRAVEL- gray (SY 51). dry. fine to coarse |moderate odor RO
32 = sand, madium o coarse gravel with cobbles to 3 alatatat
inches in diameter SR

1
| IEN |

SILTY o siightly CLAYEY GRAVEL- very dark
gray (5Y 3/1), moist, subrounded gravel to 4 inches
in diamater, asphalt-like material in coarse fraction

very strong odor

o sampi R
26— ” AN
- atatatalt
38 — Grab 50 a:a“.:; 4
40 — .ﬂ h“ﬁ-‘ﬂd
’n‘ ‘a‘u‘r
T s i 100 | 21 very strang odor RS
} “- A A
42— R
44 Grab stong odor LRI
46 Ml o | no recovery L atatala!
48 =1 t.:.:. .:.
- E AR
50 sy ‘.:‘:‘:l:d
43078 s | 2 strong odor KR
52— R
54— s
56 e ; 2 0:4 a A:!
» | SILTY w siightly CLAYEY GRAVEL- very dark strong odor Laaa
— | prayish brown (2.5Y 3/2), moist, asphalt-like i A
material present in finer material, rounded clasts e
58— 4 inches in diamater [araanars
- slight increase in sand content 5% 1 10% .":“: : :
LSO —_— :.: :..f;;
fDesignated Purpose(s) of Log fLogged by “Date: Plate |
L Site Characterization Dratted by Date:
prirts R A-2
Note: L o be used only for desi 'E'“"
: Logs are only for designated purpose(s). K. Jesionek J




Boring \
B kLeiNFELDER No.
Sheet $B-1
LOG OF BORING 116.5 feet 4 of 5 J
r - Y
- 2
" g2 | |.B £
§ — g o § 8 g
£ | Sample E 8 § E‘% 4 =g
2 Number (2| 2 | % 8 g 8 Description Remarks 28
s GM [SILTY to slightly CLAYEY GRAVEL- as above
- no recavery
]
62 =i Grat increasing clay content asphalt-like material strong odor
absent
B4 =t
‘;E:: || strong odor
1
66— - o
68 — sampler cama up wet- very little recovery due to
cobble which are larger than 2.5 inches in
= {ciamaeter. Producing 1 to 2 gpm of water from
zone 70 o 72 fee!. Water has no apparent odor
70— [ GP [SANDY GRAVEL: olive (5Y 5/4), wet, rounded to | water production
- subrounded, dasts to 3 inches in diamater stopped
ear R ° | %
72 No apparent
- petroleum odor
74— Grab
GP/ |SANDY GRAVEL- as above NOSC
- SP
76 43080 » |2 GP/ [SANDY 1o SILTY GRAVEL- olive (5Y 5/4), moist 1o |siight odor
- GM |wet, medium to coarse sand, fine to coarse gravel
|10 3 inches in diameter
73 o
1 om [ SM [SILTY SAND- oive gray (2.5Y 472), moist 1 we,
80— medium © coarse, subrounded to subangular
’—l
7 no recovery
go— S o |
43081 moderate odor
84 =
86 Drive - 100 | 28 SM [SILTY SAND- kight olive brown (2.5 Y 5/4), possible slight odor
- 43082 moist, fine 1 coarse grained with occasional
cobbles
88
50—
esignated Purpose(s) of Log Date:
64-90
Site Characterization Date:
7-11-90

Note: Logs are to be used only for designated purpose(s).




Boring
B kLeiNFELDER No.
10-1682-06/69
Total Depth Sheet SB-1
LOG OF BORING 116.5 feet 5 of 5 ,
F - h
- g
= gl e ~2 s
E: AR E
= a
£ Sample -§' 8 E 2 = £
2 Number |21 2 2 |3 E 2 Description Remarks 28
=L SM | SILTY SAND- as above EERA
B - o ¢ water production = 1 gpm :::.::::::
Qft Grab [l e e i e b R
GM |SILTY to SANDY GRAVELLY SAND- olive brown Rl SO
- (2.5Y 4/4), wet, fine to medium grained, fine to s ]
coarse gravel, round to subrounded; 5% to 10% iy
84— silt, 5% 1o 10% sand, 70% gravei; cccasional R,
cobbles to & inches in diameter PN
= :1 Water production from RO
‘ discharge has stopped MR iy
95| w0 | 25 SO
) “t v A .A“A‘a
o a” A A
‘n‘a‘d.ﬁ‘ﬂ
98_' w .:.A‘: : ~
- AR,
Farataren]
100~ SLICICICH
appatent saturated zone ]
Gmb A n:ﬁ:‘:
oz} Rieiey
= [alamara’s
Grab IR
104 RO
n | SO
1 ™ .‘.A L.
106 gas JR 7 | © silt content increasing e e h ]
e A A A &
:n:n:‘:-.l
105~ SRR
I A & A A
- hﬂ .“ ‘a. L
P“ﬁ-h.‘
110 — b
i i ol Ry
" o 3 e ‘_. "“
112~ - very litie sand, sik content increasing to 40% SO
I A A A &
1a— presenene]
ML |Siightly CLAYEY SILT- kight yellowish brown Base of water Zone AR
-1 o M (2.5Y 5/4) with strong brown (7.5YR 4/6), damp, Patatata”
— soma floating gravel
1161 70 | 2
118
120
(Dasignated Purpose(s) of Log
L Site Characterization

Note: Logs are to be used only for designated purpose(s).




roject :
B KL EINFELDER G~ Boring
N Deres2.06 -
Total Depth Sheet $8-2
1015 feel 1 of 5
BORING AND MONITORING-WELL DATA SHEET
Location Well Location
ner & Mailing Information [T ownship/Range/Section \ how coordinatas or distances from
Industrial Asphalt 3S/M1E/M1 surveyed reference point.
52 El Charro Road Kot [derigfiges
Pleasanton, CA
ksﬂe Location (if different)
Drilling Operations
fDriling Company Driler/Crew
: 'S GamyMarig
P MakaMade! Task Start (Date, Time) Finish (Date, Time)
Drill Tech D640 ——
Bit & Sze B-inch diam., Drilling 3.1-90 5.31-00
10-inch Crow-end Bit i
Hammer Data Wit. Drop Camplelen
140 pounds 30 inches [ Development )
Well Development and Construction
: Monumentation Development info. Well Design Size & Type Top Boﬂom“
Rel. P1. Description s
Surface Casing
See Table 3 Casing
Elevations Well Screen
Tjeair'u: SR Gravel Pack
- Bentonite
Markings
Concrete 5% Bentonite 0 feet 101.5 feet /
Field Hydrologic Operations
fWeatner Date Time Water ~Other Ubservations N\
Level
Aecent Raintall? irrigation?
Nearby Wells Pumping?
Ditches? Utility Courses?
o

Remarks

(Groul with cement/bentonite mixture: boring redrilled 5-31-80 by Water Development Corporation using a Drill-Tech Dk-40 (Air) rig with 10-inch A

with Crow-end bit.

\

Date: _g-4.90 JF

Revision Date:



KA KLEINFELDER

LOG OF BORING

(Project

[_industrial Asphalt

Boringﬂ\
No.

Number
10-1682-06/69

Total Depth
\_101.5 feet

Sheet
20of5

§B-2

a © N
=
- ]
= E; ) B s
[} - = % E s =
o pe
= S ge §
£ Sample o — gl v T
a E| g <sg| © L ® 5
& Number |31 2 |3 B E|9 Description Remarks =8
SP [SAND- brown (10YR 5/3), fine coarse gravel, NOSC .:- ..:.*.‘
= broundad to subrounded clasts, 20% gravel Wealtiatted
=3 A‘ﬁ‘ .ﬂ‘
2— ]
p“‘d.“‘.‘
— PN
4_ :o:‘:-‘¢‘4
ah oA a4
v A A A &
e E Q‘d
CL [SILTY CLAY- dark brown (10YR 3/3) dry, siiff, [atamalard
. ate plastcity CYCICILIR
6 43029 100 | 12 radeste sl :,,..‘,.“. )
- n‘a. a‘ .a-.
- & A & A
ﬁ“ “ ‘.‘
8 — —‘a‘a‘.‘n.‘
“‘.“..“J
— v & A -
e A A. ‘t‘
- A A A A
10—— - a“.*‘ )
= “.“-“‘
. ﬁ‘%‘l‘l.ﬁi‘
n.‘ ‘ﬁ.ﬁ -
1277 Catarats"
-~ -~ h N
- :#:A:A“ -
_ NOSC Lo at et
14 “.'..ﬁ ﬁ‘d
*A.O.A“Ad
- v & A -
el :.-:.:“‘.:.‘
16 100 18 '.‘A‘ﬁ“.‘l
- .:.. ..:.:.:
““.. - A
} }: :.‘.:. .:4
nand Q-Q‘A.A.Aq
- A A A A
:..“.‘a:.:.
A= T
b A A A A
) - & A & A
100 1% o “n )
20— WVELLY CLAY- dark brown (10YR 2/3), damp, A
%, moderate plasticity, 5% gravel ;‘._.‘.‘.‘
- A
R - & & A
b A& A A
- - A A
ba A& A A& A
24 = GP [SANDY GRAVEL- dark brown (10YR ¥/3), NOSC atatatas
damp, very coarse sand, subrounded clasts, ..:.‘.:..:-:
= 0 | @ 0% to 40% sand O
so/s* 0 a0
26 = A
ﬁ.“ - A A
- n“‘.‘.\‘n‘
- A A A A
P“.:d ﬁ:d
28] IR
ad .:.“.:..:.-4
n‘.\.a“‘ﬁ‘
s A& & -
30— SRt
N o

fDesignated Purpose(s) of Log

Site Characterization

Note: Logs are to be used only for designated purposa(s).

Logged by

Date.
5-31-90

| Dratted by Date:
ng Z7-11-
Supervised by 20 A_3
K. Jesionek _J




Boring '\

B KLEINFELDER

LOG OF BORING

Total Depth Sheat SB-2
101.5 feet 3 of 5 Yy,

Sample
Number

Depth (fest)
mple Type
Recovery (%)
OVA (ppm)
reading/background
Uscs
(]
Construction

Blows/Ft.

Description Remarks =

7]

P |SANDY GRAVEL- dark brown (10YR 3/3), dry, i
ol medium to coarse sand, 10% o 20% sand MWl
43031 50 -

(7% ]
NN
gy
L3
»
»
>
»

R B T ettt ettt

34— GP |SILTY SANDY GRAVEL- dark brown (10YR &3), | NOSC [a7alalala
damp, subangular clasts to 3/4 inches in diameter farasae @
i w

. -
50/4 A A A A
s oa

-
no clasts P

50/3° R ATK . R

p—
i no recovery a%a"a"a"

so— moist to damp atalalala

100 {708 atatatatal
a"a"a

ATA .
no recovery atatatala

3

L 3 1
*

| ]
*

»
»

» 3
¥

58 no cutting retums e
iy
LGO = it

(Designated Purpose(s) of Log [Loggec by — Date: Plate |
| Friedman 5-31-90
Site Characterization Drafted by Date:
\. |_J. Leong 7-11:90 A-3
i Supervised by
Note: Logs are to be used only for designated purpose(s). \ K. Jesionek »




I kLeINFELDER

LOG OF BORING

10-1682-06/69

Total Depth
101.5 feet

Sheet
4 of 5

Borina
No.

S§B-2

W

Sample
Number

Depth (feet)
Recovery (%)
OVA (ppm)
reading/background

Blows/Ft.

Description

Remarks

nstruction

2| uscs

§

|
':[ Sample Type

i
1T
5

1.

I W]
:
:

B80=7 035

13 24

L1
B —

CL |GRAVELLY CLAY- olive (5Y 4/4), moist, minor
t of silt and sand is clay matr

SILTY SANDY GRAVEL: brown (10YR 5/3), with
indication of clay lenses, discoloration (?)

SILTY & CLAYEY SANDY GRAVEL- brown (10YR
§/3), with yellowish brown clay stringers
100 | sovs" (10YR 5/4), greenish gray discoloration, very moist

- some large clasts to & inchaes in diameter

No recovery

No recovery

TO= 81 fest of hole
compieted 3/1/80

NOSC, no discoloration

fDesignated Purposa(s) of Log

Site Characterization

Note: Logs are to be used only for designated purpose(s).

[ Dratted by

fLogged by
jedman

Date:
5-31-90

|_J, Leong

Date:
7-11-90

Supervised by

\ K. Jesionek
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(Project Boring )
IR KLEINFELDER - e
Number
10-1682-06/69
Total Depth Sheet SB-2
LOG OF BORING \_101.5 feet 5 of 5 y,
o = a
s 8
= gl 2 PRl _§
8 AR § ] g
—_— g 2
£ Sample % § < § 8 = -
2 Number |21 2 |2 138]|3 Description Remarks =8
— S | SILTY SAND with GRAVEL- olive (S5Y 56), very NOSC, no discoloration ":.:.:.:.:.
- moist o wet, medium 1o coarse gravel, 10% gravel | W DTW to first water BT,
B _ e = approximately 911002 |oatala’s]
92— feet [anaralals
y " &P GRAVEL o coicr change, wet, rounded 1o NOSC R
o subrounded 1o 2 inch diameler, litte 1 no fines RO
gh w b e c e r e s s c e s e - s EmaEmE - - h‘ﬁ‘O. ‘.‘
GM |SILTY 1o SANDY GRAVEL- moist io wet T
b [ 54 [SILTY 10 GRAVELLY SAND- moist 10 wet, medium S tarata]
g6 % o coarse subangular 1o subrounded Patta
decreasing moisture content
og—t Grab
100
44483 SM |increasing silt content
- o |17
1021
1047
106
108
110
112
114
116
118 |
(120

esignated Purpose(s) of Log

Site Characterization

Drafted by
oNg

fLogged by
) |_J, Friedman

Note: Logs are to be used only for designated purpose(s).

parvised by
\ K. Jesionek




# Project Bori
B KLEINFELDER 0 t Now
N - t682.06 '
Total Depth \ Shire:f & R
\, 1315 fee 0
BORING AND MONITORING-WELL DATA SHEET
Location Well Location
ner & Mailing Information Township/Range/Section \ Show coordinates or distances from N
Industrial Asphalt = U?SIIL E/1f1 surveyed reference point.
52 E| Charro Road 6t identiers
Pleasanton, CA
k‘iite Location (if difierent)
J
Drilling Operations
fﬁrilling Company Dritler/Crew
‘ y Garry/Mario
Rig Maksdodu Task Start (Date, Time) Finish (Date, Time)
Drill Tech D640 —
Bit& Size 8-nch diam., Drilling 2.28-90 5-30-90
10-inch Crow-end Bit i
Hammer Data Wit. Orop Compiban
750 pounds 30 inches | Development )
Well Development and Construction
( Monumentation Development Info. Well Design Size & Type Top Bmtomﬂ\
Ref. Pt. Description Sitase Casin
See Table 3 Casing
Elevations Well Screen
%‘:{u‘: foars Gravel Pack
Markings Bentanite
' Concrete 5% bentonite 0 131.5 fee}/
Field Hydrologic Operations
ﬂ%amer Date Time Water Other Observations \
Level

Recent Rainfall? lrrigation?

Nearby Wells Pumping?

Ditches? Utility Courses?

Remarks

(Drilling refusal at 73.5 feet, did not go through dislocation zone. Redrilled on 5-29-90 by Water Development Corporation, using Drilt Tech Dk 40 )

10-inch Crow-end bit.

.

Date: _g-4-50 JF

Revision Date:




IXH KLEINFELDER

10-1682-06/69

Total Depth Sheat

LOG OF BORING 1315 feet gate
é k=]
~
= gl -
2 -l 2 |- E_ 8
= 2] 2 2%
a o (=] > B v P
& Number |31 7 |5 2198 Description Remarks
GP [GRAVEL with SAND- brown (10YR 5/3),
- Hamp, rounded clasts
-
4 r—
6 —
8 !
10 PRSI
50
127 NOSC
14—
167 20 | 14
18— 100
ML |CLAYEY SILT- dark yellowish brown {10YR 3/6),
- damp, hard
20 — occasional floating coarse sand
=1 100 | 46
00 ey 43021 [ CL YSILTY CLAY- dark yellowish brown (10YR 36),
1 inch floasing clast
e GM |SILTY GRAVEL-3 mch thick lens
24 — 100 CL |SILTY CLAY fine sand, fine gravel to 2 inches
diameter, rounded to subrounded, fioating gravel
ot at 23.75 feet
26—
= 50 increasing clast size to 5 inches diameter
28 = GP |SANDY GRAVEL- dark brown (10YR 3/3), damp,
medium sand, rounded to subrounded clasts;
- estimated 60% to 70% large clasts, 40% to 30%
coarse sand
L30
(Designated Purpose(s) of Log _ fLogged by Date:
|_J), Friedman $-30-90
Site Characterization Drafted by Date:
‘ _S,‘JJ_._I.gong 7-11-90
. . pervised by
Note: Logs are to be used only for designated purpose(s). L K. Jesionek




("Project Boring
BXH KLEINFELDER il Asohal D
Number
10-1682-06/69
Total Depth Sheet SB4
LOG OF BORING 131.5 feet 3 of 6 J
4 2
c
= 2
= -4 - s
2 =1 > | |ER S
2 =8 (& |82 8
£ | sample [EIB | |<£| 8 = £
2 Number |21 2 |2 28|82 Description Remarks =3
506 GP | SANDY GRAVEL- as above i *.-:..:...:.
& 508 L & Q.Q‘-\.
“ " . A .A“.“
B no recovery — rock in tip ,:.‘.*...‘.‘
43022 gp |GRAVELLY SAND- dark brown (10YR &/3), damp, afatates
- 100 rounded to subrounded igneous clasts; estimate atatatata
20% to 10% large clasts, 80% o 80% sand S ]
34— 70 GRAVELLY SAND- dark brown (10YR 3), damp, IR
- 10% to 20% dasts 5 inches, fine to medium sand aa"a"a"a]
| Iwithsomesit __ _ _ _ _ _ o _____ BSOSO
361 GM |SILTY GRAVEL- dark brown (10YR 3/3), very ataay
. moist to wet, rounded dasts, very fine sand, :4.:..:.:.:
— €0 increasing silt content to 50% RO
38 S A:G‘A:A.&
28 : :n:ﬁ.ﬂ:ﬁ-
40— 43023 ro\* “s“‘n a
" 60 |50% Satatata”
.A““‘ ~ 4
42 = I R Aa m n sl
50 GP | SANDY GRAVEL- dark brown (10YR 3/3), wat, NOSC Mt
. rounded to subrounded clasts, 5% sitt Tasataad
447 KA A
467 [ Gc | CLAYEY SANDY GRAVEL yellowish brown (10YR. anaaans
- 80 5/4), wet; estimate 10% to 20% clay, 10% o 20% :.: :.:.:.
GM \sand. 50% to 60% gravel RO
487 SILTY SANDY GRAVEL- dark brown (10YR 3), Ty
- estimate 10% to 20% silt, 20% to 30% gravelly TR
sand, 50% o 60% ﬂri\‘ei FhaS It
50— Attt ]
50 1 35 GM |SILTY to SANDY GRAVEL- dark brown (10YR 3/3), atatatala
- 430 503 GP |wet, increase in fines o 50% LI
52 = GC |CLAYEY SANDY GRAVEL- yellowish brown (10YR anananara
5/4), wet Sy
e 50 Satatatat
56 | At 56.25 feet first indication of soil; no change in | petroleum odor TR
o lithology discoloration ‘“:‘:“: X
58— 0 GG/ |SILTY to CLAYEY GRAVEL- color change from [: SIOON
GM | to greenish gray , rounded clasts to & inches in L. Moty
— .{diameter, contact defined by color change '.:.:."‘..‘.
s feenrsies
, 60 fin e
(Designated Purpose(s) of Log Logged by Date: Plate |
; g J. Friedman 5-30-90
Site Characterization Dratted by Date:
| J, Leong _7-11-90 A-b5
; Supervised b
Note: Logs are to be used only for designated purpose(s). \ Kp?}esionei w




roject Boring
B KLEINFELDER = o
Numbar
10-1682-06/69
Total Depth Sheet SB-4

LOG OF BORING \_131.5 feet 4 of 6 )

Sample
Number

Depth (fest)
Sample Type
Recovery (%)
OVA (ppm)
reading/background
Uscs
Construction

Blows/Ft.

Well

Description Remarks

1 SILTY to CLAYEY GRAVEL- as above Sample 43026 composited |/, ~
= Z'F:; i from core barrel B g s

no recovery L

s very difficult drilling from 60 |.7a"a"a"4

= = " boolor change o brown (10YR 5/3) at 63 feat, 0 65 feet (.1 footminute) 1%, *."."]

I slight odor s .-"a:.

GM ISILTY to slighty CLAYEY GRAVEL- very moist strong odor in gresnish Satatata]

s 5 gray zone :a‘o\‘n‘a.n

R 63% ation zone, 4 inches thick Fatatata

' E SILTY GRAVEL- greenish gray, brown LTI

ting, discoloration along less clayey area, at Satata"a

to 67 feet I

3
]
g2

66— |

70 027 GP/ [SILTY to SANDY GRAVEL- brown (10YR 5/3),  [slightodor Satatatal]
GM Hamp s gt

— CL_EILTY CLAY- light olive brown (2.5Y 54), maist, | slight petroleum AA AN
4a28 \moderuteplasﬁeity /odor oy Tk

Grab i
SILTY o CLAYEY GRAVEL- yellowish brown a s ]

74 . {10YR 5/4) with green discoloration, moist to wet, At aa
: - {rounded to subrounded clasts, low plasticity DCICIEC

moderate odaor ey
100

I..‘l
(+)]
L
2
,"‘
N
s
L N )
oy
2rals

787 3 1SAND- medium 10 coarse, rounded 1o subrounded | moderate odor O

'SAND- olive brown (2.5Y 4/4), moist, very fine moderats odor et

sf

%0} == ed o subrounded clasts aaTaTa s

Grab

80— Tl
- cL DY ta GRAVELLY CLAY- olive (5Y 4/3), moist, et
ILTY GRAVEL. olive (5Y 4/3), rounded to _— SN
E ubrounded clasts to 6 inches in diameter T
B6 ™|
- Grab fncreasing in gravel size AR
— P
88 i OO

[u. .-

90— WA A"

‘e

(Designated Purpose(s) of Log fLogged by Date: Plate |
. o J. Friedman 5-30-90
L Site Characterization Drafted by Date:

ong 7-11-:90 A-5
Supervised b
Note: Logs are to be used only for designated purpose(s). LKpj:; Bk ei y




{Project Boring
k KLEINFELDER | Industrial Asphalt No.
Number
10-1682-06/69
Total Depth Sheet SB4
LOG OF BORING 1315 feet 5 of 6 J
f ° h
5
. gl |§
@
o |
= ole & é % o é
2 Sample | § § <5| 0O . 35
& Number (8| 2 |5 B 4 Description Remarks =8
GM JSELTY GRAVEL- as above oA ia.w s
& A A A A
w48y 2 |2 SM [SILTY SAND- olive (Y 4/3), moist, medium 1o NOSC AR
92— Grab oarse ":“*: :‘:
g A
(‘lﬁ “‘ﬂ‘ﬁ A‘.ﬂ
94— First water production N L*.*a%."%
= A P P e at 94.5 feet = b An-:a:s:
GP [SANDY GRAVEL- olive gray (5Y 4/2), wet, medium | Producing 1 to 2 gpm from [, 4%, "~ ]
ag— Lo and, fine gravel to 4 inch in diameter, rounded to | discharge Aotk ]
Grab Fubruundad NOSC :A:-:a:ﬁ:a
= A o .:..:..:
ag—t GM [SILTY to SANDY GRAVEL- light alive brown [(aaanad
_ Grab (2.5Y5/4), very wat y.:..“.:. ..:
Hecreasing silt and fine sand content .:.:.:.: :
100 - e e e T e e e FRICRICY
= GP JGRAVEL- 10% to 20% sand e
. | R :J_: :. -4
Grab L0 a"a"a ]
102 IO
B T e Approximate bottom of first ..“..‘.:..:.:
104— Grab CL [SANDY to GRAVELLY CLAY- olive brown (2.5Y producing zone 95 10 104 | & & » + ]
4/4), moist, fine to coarse sand, moderate ft.=9 M g
- plasticity, gravel clast to 5 inches in diamater :.:.:.:.:a
A A A A& A
106 plp e
- Grab :‘: :. o
| Etayind
1057 R
T e AR
110 appears to be :‘: :“..‘:"
= producing water SO
v A A A A
11— o= KA
Grab RN,
114= K G
. iy
Pﬁ‘d‘“ - -
16— AR
118 HEE
! Grab :..:.:‘ P
L“ZU_ ParSea
(Designated Purposa(s) of Log fLogged by Date: Plate
) i n 5-30-90
Site Characterization Drafted by Date:
J. Leong 7-11-90 A-5
. . Supervised by
Note: Logs are 1o be used only for designated purpose(s). K. Jesionek )




(Project Borin,
B <LeiNFELDER A g’ )
Number
10-1682-06/69
Total Depth Shest SsSB4
LOG OF BORING \131.5 feet 6 of 6 _J/
f -
N i
;.-; § é -—-_% =§
-l | |E8 3]
: 212 15 |85, £
£ Sample |E] 8 | & |< g 3 3t
2 Number 1212 |3 |3 8|3 Description Remarks 28
GP | GRAVEL- olive brown (2.5 4/4), very wet, Second water bearing *:4:'\:*:*
- rounded to subroundaed clasts to 2 inches zone at 120 feet -; *atatata"s
Gnb diameter; estimate 5% to 10% coarse sand N TN
128
124—
1 G
126~ |
128 -
- — Loccdesmm s s s masin s s it
m GM | SILTY SANDY GRAVEL- same as above, wel,
130 W | e increasing silt content
132
1347
1360 |
138
140
142
144—
146~
148
150
fDesignated Purpose(s) of Log fLogged by Date:
; § L Friedman 5-30-90
Site Characterization Drafted by Date:
J. Leong 7-11-90
ised b
Note: Logs are to be used only for designated purpose(s). Lszpj::i:ne{:
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Z
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m
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/ Project i Boring
™m0 -
Total Depth |Sh?a1 . i
\ 131 feet Q
BORING AND MONITORING-WELL DATA SHEET
Location Well Location
fﬁwner & Mailing Information [Township/Range/Secton \ Show coordinates or distances from N
Industrial Asphalt 3S/1E/1 surveyed reference point.
52 El Chamo Road Other |dentifiers
Pleasanton, CA
Site Lacation (if different)
. J
Drilling Operations
fDriliing Company Driller/Crew N
Ly y Bill Braden/Felix
Aig Make/Model Task Start (Date, Time) Finish (Date, Time)
Drill Tech D840 —
Bil & Size Drilling 6-13-90 6-14-90
10-inch Crow-end Bit ;
Hammer Data Wi. Drop Compieton
k 740 pounds 30 inches |Development )
Well Development and Construction
( Monumentation Development Info. Well Design Size & Type Top Bottom '}
Rel. P1. Description Surface Casing
See Table 3 Casing
Elevations Well Screen
F[ijeai[.upzm. e Gravel Pack
e Bentonite
Concrete 5% Bentonite Ofeet |131.0feet/
Field Hydrologic Operations
fFWeather Date Tine Water Other Observations \
Level

Recent Rainfall? Irrigation?

Nearpby Wells Pumping?

Ditches? Utility Courses?

Remarks
( A
Plate
A-6
. _J
Date: 6-4-90 JF Revision Date: _




BXH kLeinFELDER (il Asghal e )
Number
10-1682-06/69
Total Depth Sheet SB-5
LOG OF BORING \131 feet 2018 /
4 = )
5
- B 4 g
- T —
E 21§ |2 |52 g
= =% E=3
£ Sample 2 8 ZE 0w -2
2 El S <s| 9 o S 3
8 Number |31 2 12 I3 8|9 Description Remarks 28
ML | Slightly CLAYEY SILT- dark yellowish brown SO
e Grab {10YR ¥/6), dry, coarse sand 1o fine gravel, e a A
rounded to subrounded floating clasts S
2— \“l Q‘A‘G-
‘ﬁ‘ﬁ‘*‘ﬁ‘i
‘G*h‘-ﬁ & 4
4— AT
\:o\ ﬁ:‘:“
*A‘nAA ﬁ.f
6— ataata
. atatatat,
8—— . A n‘ .g.
\‘0 A‘A“-
— \“d. A* ‘.u‘
L3 -~ A
o] o R
SRR
‘ﬁ‘ ﬁ‘ : :
12_ \‘ﬁ ﬁ‘ ‘A.
il \‘& ‘-. ‘A‘
R
14— \“n A‘ ‘«'
L ﬁ‘ ‘4‘
- . & .‘..A'
LR R
16— ™ | 2 maniae,
o color change to dark brown (10YR 3/3) :":‘:*:“:'
L] o
18— atalata
" A A A A
ki s
. A A -
20 — ‘l\‘ﬂ‘ﬂ“‘d
VR
B P
43105 a0 | 28 :.."' :. .:,
22— atatatals
-~ - a4
= \A.n‘ﬁ A“:
0 ait
NN
- R
261 ﬂ s | aa LA,
- .:. ..:...:‘:
very gradational contact ‘,.:..:.:4.:.
28 CL |SILTY CLAY- dark brown (10YR 3/3), dry, low AraTatala
- plasticity, subrounded to subangular clasts 10 1/2 tigia s
inches, coarse sand 1o fine gravel ‘.:.:..:.:‘
30 ey
(Designated Purpose(s) of Log fLogged by Date: Plate
] o J, Friedman 6-14-90
Site Characterization Drafted by Date:
J. Leong 7-11-90 A-6
Note: Logs are to be used only for designated PRIy
- Log y signated purpose(s). \_K. Jesionek _J




f Project
B kLeiNFELDER -
Number
10-1682-06/69
Total Depth Sheet
LOG OF BORING \J131 feet 306
4 -
- 5
- gl S
2 = = | [ER
2 —
= 212 1% g % w
3 Sample ¢ 8 £ |< 5|09
K3 Number [S1 2 |2 I3 8|9 Description Remarks
CL |SILTY CLAY- as above
| 42106 [N 100 | %
32 —
34—
—
367 M oo | 2 [ ML |CLAYEY SILT- dark brown (10YR 3/3), dry, floating
- clasts
38—
40— p
— - 100 | 24 slight increase in clast content 10%
427
44—
7 |
467 Ml o | 2
48 very gradational contact
B [ CL |SILTY CLAY- very dark brown (10YR 22).dy, | nosC
50 — | moderate plasticity, very coarse sand, occasional
l: tioating clasts
43108 i 70y e
52 i
54—
]
567 h 7 |27
58—
\50 1 "ML [CLAYEY SICT- asbeow T T ]
(Designated Purpose(s) of Log Loggec by Date:
. i 6-14-90
Site Characterization Drafted by Date:
_&‘LJ,_Leong 7-11-90
3 . pervisad by
Note: Logs are to be used only for designated purpose(s). \ K. Jesionek




Bl kLeiNFELDER

ﬁrojacl .

Boring )

L No.
Number
10-1682-06/69
Total Depth Sheet SB-5
LOG OF BORING \131 feet .4 J
i k-] Y
= 2
. = = c
3 LR = g
= el e | 15 %
& Number 12|12 |2 |3 8|9 Description Remarks =8
ML [CLAYEY SILT- very dark grayish brown (10YR NOSC ‘0:-:‘:1.::4

g

| 4
&
8
|l
&
&

4/2), damp, floating clasts to 1/2 inch in diameler

base of dayey fill material?

|
| BN
8

L]

a0 MR 2 | 2

diamater

Grab

|
| Bl

Grab
82 — 43111

- Grab

Tl a2
Lgo— s

GM [SILTY to slightly SANDY GRAVEL- dark yeliowish
brown (10YR 4/4), moist, subrounded to rounded,
clasts to 4 inches in diameter, some cobbles

color change to olive brown (2.5Y 4/4), very moist,
subrounded to rounded cobbles to 6 inches in

very moist to wet, dasts to 1/2 inch in diameter

No Recovery

No attempt to sample- 100
many large cobbles

Designated Purpose(s) of Log

Site Characterization

\,

Note: Logs are to be used only for designated purpose(s).

fLogged by ~Date:
: 6-14-90
Dratted by Date:
J, Leong 7-11-90
Supervised by
\ K. Jesionek




roject Boring
mKLElNFELDER | industrial Asphalt Nc,.j
Number
|_10-1682-06/69
Total Depth Sheet SB-5
LOG OF BORING \l131 feet 5ol J
f © 3
5
- sle| |8 :
g | E |2 |82
e Q.
-— w0 = @
3 Sample g 8 2 <% O o T E
¥ ] Number |31 2 13 I38|% Description Remarks 28
GM [SILTY GRAVEL: as above [amararar
92— ":“‘“:":
94— :A: :..".:.
1 Prnanen,
961 ..:.:a:‘:.\:
= Fn‘n“a n‘i
98— .:.:.:.:...:
2 ﬁ‘ﬁ‘ﬁ‘
100 Grab n:ﬁ:n:n:n:
v A A A oA
|
1021 [aremnnne
1047 L e
106— KRB
1081 PR
- Gmb DOX
s first water at 110feet - [ a e n 0]
" GP | GRAVEL- very wet, minor sand (10%), dast :
- subrounded to subangular to 3 inches diameter
12—
114—
116 |
1181
Grab [ GM/ [ SILTY SAND with fine GRAVEL- oliva brown water production ceases
(120 o= SM |(2.5Y6/6), wet
(Designated Purpose(s) of ogged by Date:
ig rpose(s) of Log ‘rr < e O
Site Characterization Dratted by Date:
| J, Leong 7-11-90
. Supervised by
Note: Logs are to be used only for designated purpose(s). \ K. Jesionek




{ Project Boring )
B cLeiNFELDER et st o
Number
10-1682-06/69
Total Depth Sheet SB-5
LOG OF BORING \_131 feet 6 of 6 Y,
[ ] A
= gI€ | |8 5
3 -l | |ES®
@ -
= 2% |3 |85 2
£ Sampleg'ﬁ £ [<£|8 3 e
2 Number [S12 |23 [3£(Y Description Remarks =38
Grab GM | SILTY SAND with fine GRAVEL- as above aaaaa
- SM a a ﬁ.ﬁAA
122— RN
ot
124 moist to wet ::::::::::
-1 G “atatata]
second water bearing A A
zone at 127 feet; difficult :-:-:.:A:.
126~ to remove cuttings. atatata"a]
— Stoppad to take drive % A‘AAQ.A*A‘
GP | GRAVEL- little or no fines, coarse foundation from | sample and = .:..:.:.:.‘
128 127 1o 130 fest which may cause drill rig losing try and dear drill pipe aaa A
circulation s
—— ‘ﬁ*“.“.
130— Satatana”
100 | 26 R
132
134
136
136
140
142—
144
146
148
150
fDesignated Purpose(s) of Log fLogged by Date: Plate |
; i ). Friedman
Site Characterization Drafted by Date:
| L Leong 7-11-90 A-6
. 5 pervised by
Note: Logs are to be used only for designated purpose(s). \ K. Jesionek y
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BORING AND MONITORING-WELL DATA SHEET

Location

roject

Industrial Asphalt

Boring

Number
10-1682-06

No.
SB-6

Total Depth

Sheet
\_ 112 feet 1

of 5

Well Location

er & Mailing Information

Industrial Asphalt
52 El Charro Road
Pleasanton, CA

3SM1EM

Township/Range/Section

<

Other Identifiars

Ele Location (if different)

Show coordinates or distances from

surveyed reference point.

~

Drilling Operations

fDriling Company

Driller/Crew

Bill Braden/Felix

Rig Make/Mode!
Drill Tech DE40

Task

Start (Date, Time)

Finish (Date, Time)

Bit & Size
10-inch Crow-end Bit

Drilling

6-12-90

6-13-90

Hammer Data Wi

! Drop
740 pounds

Completion

30 inches

Development

Well Development and Construction

4 Monumentation

Development Info.

Well Design

Size & Type

Top

Bottomﬂ\

Ref. Pt. Description

See Table 3

Elevations

Ref. P1. Groung

Datum

Markings

Surface Casing

Casing

Well Screen

Gravel Pack

Bentonite

Concrete

5% Bentonite

0 feet

112 teet J/

Field Hydrologic Operations

fW_eamer

Date Time

Water

Level

Other Observations

~

Recent Rainfall? lrrigation?

Nearby Wells Pumping?

Ditches? Utility Courses?

Remarks

(

\.

Date: _g.4.00 JF

Revision Date:




Bl KLeINFELDER (il Asobal o
[ Number ’
10-1682-06/69
Total Dapth Sheet SB-6
LOG OF BORING \.112 feel 205 ~
4 = )
[ =4
- 2
2 g & 5
H >l = |- |ES 5
= 2l g € 85 £
£ | Sample [E18 |2 |<£| 3 3£
Number 2| 2 |2 =S| @ Description Remarks 238
m |0 &) 2
GP |SANDY GRAVEL- probably fil material gravel L a
— angular to subangular 1/2 1o 3/4 inch in diameter; Pty
50% sand, 50% graval *atatata
- pa— Grab [ a """
:..:.:. -4
7 Farataas
4— R
-4 o hooutord
I
—ai] hn“n‘n‘n &
6 "...‘.:..:.:4
= p‘ﬂ‘ﬁ‘ﬁ ﬁq
s ““‘A A‘
“_- A A A A
88— e
AR
o SO
ﬁ*. A‘A‘ﬁ‘
10— "o ataa"
A aw AAEAS
12— [
= A -.AA* 1
- a a4
SO0
14” I ‘n‘ﬁ -~ -
- - i : :« .:..
- CL |SILTY CLAY- dark yellowish brown (10YR 3/6), SR
16 = H damp, moderate plasticity, occasional floating P ottt
100 123 rounded coarse sand grains, no apparent Palta et
s bedding [a5ana%a0
18 = [ very gradagional seniagt. _ _ . _ o _ .-~ SO
‘ e a ety
- K [araralald
’ A A A A A
20_ r’ A A A‘n" A
] g | Stighty CLAYEY SILT- dark yellowish brown [ :4:.“.2
= »m {10YR 36}, dry, abundant floating rounded to ISR
43098 100 | 26 subrounded clasts to 1/2 imch in diameter L]
=2 GP | SANDY GRAVEL- with cobbles up to 6 inches [«oame
in diameter, grayish brown (10YR 5/2), dry M Fuiaity
24 — L marl
- — ,:..:.:..:.:
26 s IR
— P"‘*.‘“‘ -~ 4
bﬂpﬁ.‘ A"l
e }A a oA A 4
28 RO
e hﬁ“p-l A“'
Fﬁ‘ﬂ.‘ ﬁ‘l
. A A A A
(30 RS
fDesignated Purpose(s) of Log fLogged by Date: Plate |
i 6-13-90
Site Characterization Drafted by Date:
| J, Leong 7-11-90 A 7
Note: Logs are to be used only for desi i i
ote: Logs are used only for designated purpose(s). L K. Jesionek y




B KLEINFELDER

LOG OF BORING

{ Project

Number
10-1682-06/69

Boring )
No.

Total Depth
\ 112 feet

Sheet
3of &

SB-6

Sample
Number

Sample Type
Recovery (%)

Depth (fest)

Blows/Ft.
OVA (ppm)

reading/ackground

uscs

Description

Remarks

nstruction

23

I
i |
3

8
| N

43099
Grab

5
|

| BB N NN
- 4

1
§
| HN

50— 43100

54—

567

| HN

587

80—

&

(2]
o

Limited recovery, fractured rock clasts with sand

color change to olive brown (2.5Y 4/4)

cobbles

TILTY ©o SANDY GHAVEL: okive brown (2.5Y 4/4),
dry, clests rounded to subrounded, less than 5%
sand, 20% to 30% silt, 0% to 60% gravel of

slight decrease in gravel component to 50%

fDesignated Purpose(s) of Log

L Site Characterization

Note: Logs are to be used only for designated purpose(s).

K. Jesionek




B kLeiNFELDER (“oiattal psoba B0,
"Yo-1e82-06/69
Total Depth Sheet SB-6

LOG OF BORING \.112_feet 4 of 5

.

y

=
c
— 3
= B B g
2 12 |= |ES8 ko
< el 8 & 125, £
] -0
2 Number 1212 13 I3 5|3 Description Remarks 24
[ GM | SILTY GRAVEL- as above .::::::-»:»
. : S
62——- Grab k‘a &:Q:AA
b A A &
e ‘3‘01 \ﬂ‘ﬁ‘ﬁAﬁ‘ﬁ
h A “ “‘
64 S — \*ﬁ‘ﬁ:“:ﬁ:
h & & & &
h ﬁ“ﬁ‘ﬁnﬁ‘

very moist to wet at 68 feet

o
o]
o
7
P8 ]
L L
*
LR BN
¥ r D
>
SR TS
s 33

(=]
T
3
| 38
¥
> 5
*
»
3

70 = 43102 JO

i
[+3]
[
-
2haty?
+73 s
S
3
e
3 3 B

very moist g S R )

aA oA
78 k“A‘nAﬁAﬁ.

80 et B ‘o:a:n‘ann

A A A A A

e “4“ “~ A

43103 25 | ao _ JEIOICH

82 e ‘A‘A‘n\‘ﬁ‘#
St g

= '.4‘.“‘ a A

A‘QAA - A

84— [a7ama%a"s

-~ - A A

- ~‘*A‘.‘AAR

h“ ‘ﬁ a~ oA

86— 0 | i e bttty e e ol e e gl Skt Ete et i

GMW | SILTY to slightly CLAYEY GRAVEL- with [a2aratarn

- ML cobbies, olive brown (2.5Y4/4), damp o moist, [t

. - A -l

clasts rounded to subrounded, finer matrix very ».:,QAA.:..‘

887 moist, silt/gravel mixture approximately 50-50 poaa
b & & & A

= e

ol PR

fDesignated Purpose(s) of Log fLogged by Date: Plate |
L Friedman 6-13-90
L Site Characterization Drafted by Date:

J. Le -11-90
Supew?;r:aqd by e A'7

K Jesionek V.

Note: Logs are to be used only for designated purpose(s).




Boring
IXE kLeiNFELDER Asohal Pt
10-1682-06/69
Total Depth Sheet SB-6
LOG OF BORING 112 leot 5ol s /
2 © N
(=
- i
= &l .- §
@ : =
2 | 5 |& |E2 3
£ el 2 % 2% B
£ | Same |E[B |E |<£|3 52
& Number |31 2 12 13513 Description Remarks =38
GM |[SILTY to SANDY GRAVEL- olive brown (2.5Y amama"a
- 43104 4/4), moist, with cobbles to 5 inches in diameter KRR
60 | a4 TP
g Pﬁ‘ﬁ.ﬁ‘ﬁ -~
h. &‘ﬁ“ -~
- A
94— e
= ]
96 45 GM | SILTY to SANDY GRAVEL- with cobbles, olive " arama]
- brown (2.5Y 4/4), moist, with cobbles o e ]
R
gk ’ﬁbﬁﬁ:‘:ﬁ'
) P‘ ‘.An‘ :
L R
= Same- olive brown, silty gravel to 109 feet ot at o]
o SotuegC Ay
10— [a%alalals
104 P [a7atama S
- ERrER -
:-:.:‘.ﬁ.\ P
106 SO
1081 ]
T ow Fasi A
Grab fatatatatd
110 Large cobbles up to 6 inches in diameter, moist to Flest wratar st 110K, AV O :*‘a:-
- wet, slight increase in sand content irst water I R
1 to 2 gpm of water [ aal a4
112 produced SR
114
1161
118
1207
fDesignated Purposa(s) of Log r!._oggef! by Bgt::s o0 Plate |
Site Characterization Dratted by Date:
, ng 7-11-90
. ) Supervised by A'7
Note: Logs are to be used only for designated purpose(s). L K Jesionek 3
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BORING AND MONITORING-WELL DATA SHEET

Location

ﬁrqojecl

Boring
Na.

SB-7

Number
10-1682-06

Total Depth
112 _feet

Sheet
1 of 5§

Well Location

ner & Mailing Information

Industrial Asphalt
52 El Charro Road
Pleasanton, CA

Township/Range/Section
3SMENT

\

Other Identifiers

how coordinates or distances from
surveyed reference point.

Gﬂe Location (if different)

Drilling Operations

fDriling Company

Driller/Crew
Billy Braden/Felix

fig Make/Model
Drill Tech D640

Task

Start (Date, Time)

Finish (Date, Time)

Bit & Size
10-inch Crow-end Bit

Driling

6-15-90

6-16-90

Completion

Hammer Data Drop

Wit.
740 pounds 30 inches

Development

Well Development and Construction

Monumentation

Development into.

Well Design

Size & Type

Top Bottom )

Ref. P1. Description

See Table 3

Elevations

Rel. Pt. Ground

Datum

Markings

Surface Casing

Casing

Well Screen

Gravel Pack

Bentonite

Concrete

5% Bentonite

0 feet

112 feet J/

Field Hydrologic Operations

fWeather

Date Time

Water
Level

Other Observatons

Recent Raintall? lrrigation?

Nearby Wells Pumping?

Ditches? Utility Courses?

Remarks

7

\_

Date: _g.4.90 JF

Revision Date:




B KLeINFELDER ( ial Asghat o )

Number
10-1682-06/69
Total Depth Sheet SB-7

LOG OF BORING \112 feet 205 J

W

Sample

Number Description Remarks =

Depth (fest)
Sample Type
Recovery (%)
OVA (ppm)
reading/background
uscs

Blows/Ft.

p |Fill- GRAVEL and SAND NOSC PATETAR

[

8 — . .:..: :.:
* R A AN

e - A:A:G:»:

. A A A A

10 = GP | Same fill material, appears o be composed of black s:‘:.:‘:.:
volcanic looking material (coke from asphalt plant?) R I ICI

p— s a“‘o\‘

= ‘A‘A‘A.O -
14__ L . . ' :o\‘ :a o“
sample collected of veicanic looking material Tt My
— Grab __1 ~n‘-“a.a\‘¢
. 9 Shightly SILTY CLAY- strong brown (7.5YR 4/6) ~*.:;".“..:
167 cL |damp .:....:..:..‘
- A A A A
— Gm \‘ﬁ Q‘A‘ﬂ‘
‘A“A‘i.n‘l
1 B s ‘:A:‘:ﬁ‘.:
floating clast in clay, clast range in size from coarse :.:.:.:.:.
= | gand to gravel (3/4 inch in diameter), angular & IR
20 — subrounded, (probably fill) \‘A‘Q.A‘A:
4 CL |SILTY CLAY with floating clast, strong brown (7.5 IO
- YR 4/6), angular to subrounded clasts to 3/4 inch in Wity
43112 60 18 : ahh A A
22—t H diameter salaTals]
Fine GRAVEL- no sand, subrounded to Enerwa
- o subangular 1/2 to 34 inch in diameter :.:.:.:.:4
a & & a A
24— S
- incraase in clast size to 4 to 5 inches in diameter, no attempt to take sample ‘.“:“:‘:‘:
subrounded, granite dasts “atata"atd
26— Tatata"atd
\‘ﬁ.A.&‘ﬁq
== « A A A A
a A s s A
SILTY to SANDY GRAVEL- with cobbles, dark :..:..:‘:.:4
28— grayish brown, (2.5Y 3/2), damp; sand: medium o e
. GM | coarse, subangular; fine to coarse gravel to 3/4 A ]
inch in diameter; estimate 40% to 50% silt, 5% to Salatala]
LSO — 10%, cobbles subrounded 1 to 5 inches in diameter _ DL
5% 10 10% atatats]
fDesignated Purpose(s) of Log (Logged by Date: Plate |
, .. Friedman 6-16-90
Site Characterization Drafted by Date:
J. Leong 7-11-90 -
Note: L o be used only for desi Supervised by A-8
e: Logs are used only for designated purpose(s). \ K. Jesionek y




IR «LEINFELDER =— B ™)

Number
10-1682-06/69
Total Depth Sheet SB-7

LOG OF BORING \.112 feet 3 of 5

nstruction

Sample
Number

Depth (fest)
Sample Type
Recovery (%)
Blows/Ft.

OVA (ppm)
reading/background
uUscs

Description Remarks 28

GM | SILTY GRAVEL- as above ata"a %

43114
32 — Grab N

b Sampling not attempted dug [, s, ..~
100 ito presence of cobbles e
36 1od LM

Grab gamp oA

43115

42 = decreasing sand content to 10%, cobble size
decrease to 3 inches in diameter, very damp

W]
-4
b4
.
»»
et

5
|
N1
o

4 cm color change 10 olive brown (2.5Y 4/4), XN
very damp a"

- A A A
g ‘3‘15 n ‘.‘ﬁ““‘
very damp SN

Grab

—

52 o -
atatalata

-
== h o A A A
% -
e aTan
el
ataata
54— Pl
P
o Fahlaragry
- | large cobbles >6 inches in diameter, sand contant Bk AL
; PR
ot increases to 30% Tl
araataa
] PP
56 [1] P
L A A A& A
R
= L &4 A & A
- - A .
SpiigRargen
- h A A
r“hﬁ
58 PP
i - A -
ata"a"a"s
h A A A
- o om A A A
e
- A A A A
atata

(50 ] e

fDesignated Purpose(s) of Log Date: Plate ki

g 6-16-90
Site Characterization Date:
7-11-90 -
] Supervised by A 8
Note: Logs are to be used only for designated purpose(s). K. Juisnek )




Boring '\

B kLeEINFELDER 5

10-1682-06/69
Total Depth Sheet SB-7

112 feet 4 of 5 )

LOG OF BORING

8 b+l
[=
_ : A
s gl 3 5
% > — =
3 |2 | = E_ &
= 212 1% |188] 2
& Number |S12 12 135(% Description Remarks 28
GM | SANDY o SILTY GRAVEL- with cobbles, clast A AA A

size 1/4 to over 5 inches in diametar e A

Grab
62 =i 423117

o
L
L
* >
* 3
L
3 3

=

A A A A A
- -
h A A A A
64_ s A A A A
A A A A A
A A A A
A A A A&
o -
aAAa A n S
-
A A A A A
. A -
sa— A A A A A
LA A A A
A A A A A

e e -
A A A A A
- a a
A A A A& A
& a oA
68— A A A A A
Y
Ak A A A

a A

—_ A A A A A
A A -

70—

|
| Al
=]
>
’#
H]
»
"

43118 ; ; e aTaTa

— increasing cobble content A A A A A

72 atat,
Calala

—

_| ki No sample attempted-- ':*.."..‘. ..
cobbies ok A
76 gl M

| e
ﬁ“*‘ A"A
a~ A A A A
78— “A“ﬁ L]
W A A A
ol g in
— ﬁ‘ﬁ - ﬁ.ﬁ
.ﬁ:‘-‘ﬁ‘d‘ld
Grab -
80 | lA‘ﬁ““‘.A
atat e
‘.‘l &S A A
= -~ -
43119 50 | 26 anaTatal
A A A A
82 e .‘Aﬂn‘a.ﬁ‘
L“ -~ ﬁ‘d

= A A A
atatatas
-ﬁAﬁ -~ Anﬁ
84 RO

& A A A
-— ‘A‘.nA ﬁ-ﬁ
% “
O gl
gg— ©°* _+” | Slightly SILTY SANDY GRAVEL- moist to wet; ATt
' GP | estimate 10% to 20% sand, 70% to 80% graval Salala
= subrounded to subangular tatatatat
Nkt

A

— Sy
88 Satatata
— R A ‘l*l
.AAQ‘A‘A A
Lt

[ 50— K B My

(Designated Purposa(s) of Log Logged by Date: Plate 1
. o |_J, Friedman £-16-90
Site Characterization Dratted by Date:
J, Leong 7-11-90 A_8
. : Supervised by
Note: Logs are to be used only for designated purpose(s). \ K. Jesionek y




| (Project Boring "}
B KLEINFELDER (“nsial Asabalt No.
Number
10-1682-06/69
Total Depth Sheat SB-7
LOG OF BORING \L12 feet bl J/
7 o ™
=3
= RIE | |3 §
@ 1> |- |EE
< AR S 2
= Sample g Il 8 =g
[=% E § I < R =] Q . ]
X Number (212 |38 B S]9 Description Remarks
Grab SILTY SAND- light yellowish brown (2 5Y &4) , DTW 90 to 81 ft. !?- ¢
= Su {very wet, fine 1o coarse sand, subrounded 10 B
subangular
92— Production to 1 gpm
94—
96— |
f—t Grab
. Gab SILTY CLAYEY GRAVEL to GRAVELLY CLAY-
- g‘-:‘ olive brown (2.5Y 4/8), moist
100 . Grab
10—
] cL |GRAVELLY CLAY. okve brown (2.5Y 4/4), moist,
04— poor plasticity; estmate 10% to 20% subrounded
1 grave!
106
T ae Top of 2nd water
1081 production zone h 4
SILTY SAND- olive brown (2.5Y 4/4), very moist to =
o SM wat, medium to coarse
110 ISAND with GRAVEL- very wet,very coarse sand,
Imadium to coarse gravel litte or no sand fraction
= i 15 G fpetween clasts;subrounded to subangular
112—
114
11671
1181
120
(Designated Purpose(s) of Log fLogged by Date:
; L Friedman 6-16-90
L Site Characterization Drafted by Date:
| J, Leong 7-11-90
; Supervised by
Note: Logs are to be used only for designated purpose(s). L K. Jesionek
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BORING AND MONITORING-WELL DATA SHEET

Location

roject i
(" halt Roring
N t6s2.06 -
Total Depth Sheet Se-8

95 feet i of 5

Well Location

neér & Mailing Information

Industrial Asphalt
52 El Charro Road
Pieasanton, CA

70wnship/ﬁangaf5ecthon
3SAHE/MT

Qther Identifiers

ele Location (if ditferant)

Show coordinates or distances from

surveyed reference point.

Drilling Operations

#Driling Company Driller/Crew X
_ y Bill/Braden, Felix

Rig Maka/Model Task Start (Date, Time) Finish (Date, Time)

Drill Tech D640 —

Bit & Size Drilling 6-11-90 6-12-90

10-inch Crow-end Bit 3

Hammer Data Wi. ] Camplstion
\ 740 pounds 30 inches | Development )
Well Development and Construction
- Monumentation Development Info. Well Design Size & Type Top Bonnm\
Ret. Pt. Description Surface Casing

See Table 3 Casing

Elevations Well Screen

T:)ea'iupnl{ Ll Gravel Pack

Tre Bentonite

Concrete 5% bentonite 0 95 feet J
Field Hydrologic Operations
fWeather Date Time Water Other Observations ™\
Level

Recent Rainfall? Irrigation?

Nearby Wells Pumping?

Ditches? Utility Courses? J
Remarks
~ ™

Plate

. .

Date: _g.4.90 JF

Revision Date:




B KkLeEINFELDER e g
"101682-06/69
Total Depth Sheet $B-8

LOG OF BORING \.25 feet 208 )

N
.

Sample
Number

Sample Type
Recovery (%)
Blows/Ft.

Description Remarks 2

reading/background

OVA (ppm)
F| uscs

Depth (feet)

SILT- olive brown (2.5Y 4/4}, dry b .‘.‘.f

10— ML | SILT- olive brown (2.5Y 4/4), dry, rounded to XX
subrounded clasts to 1/2 inch diameter, with fine ..:.“.. Py
gravel a a"a"a 4

12 — p\‘n‘ﬁ A a

14— bn A A A A

[ -
-
@™
L
» 3
L S 4
>
» ¥
» 2
> ¥
[l

167

18— atatatat
v A A A A

E

SILT- diive brown (2.5Y 4/4), dry, slight indication PN
of laminated bedding ey

|
I
(]
k]
¥
»
*
»
 J
3>
>
3

— SILTY GRAVEL- olive brown (2.5Y 4/.4), dry, anatatas
GM pravel 1/2 inch in diameter, subrounded, minor [ 2 4.5 a4
amounts of sand Fiaifar e

|
]
L3
3
» ¥
3
L
*
»
*
Y

GRAVEL 1o COBBLES- clasts 1/2 to 6 inches in ..:.‘,. ey

28 = aP diamater, subrounded to subangular :‘:‘:‘:_:‘

[ 30—

esignated Purposel(s) of Log [Logged by Date: Plate |
|_J, Friedman 6-12-90
Site Characterization Drafted by Date:
| Leong 7-11-90 A-9
Note: L o be used only for designated (oo gy
ote: Logs are used only for designated purpose(s). L K. Jesionek y




B xLeiNFELDER i —_— o)

Number
10-1682-06/69
Total Depth Sheet SB-8

LOG OF BORING \.25 foet 305 )

nstruction

Sample
Number |9

reading/background

Recovery (%)
uscs
ell

Depth (feet)
OVA (ppm)

Blows/Ft.

Description Remarks =38

(7]

P |SANDY GRAVEL with COBBLES- light olive ERGI
-t 43091 brown (2.5Y 5/4), dry, fine o medium sand, fine b et
100 § 3 ’gravnl. coarse (1/4 0 1/2 inch in diameter) :“.:.:. -
cobbles 4 inches in diameder clasts rounded to I
subrounded L R

SILTY to SANDY GRAVEL- olive brown (2.5Y 4/4), TatataTa”
= GM [damp, subrounded clasts to 4 inches in diameter; P
estimate 20% o 30% silt, 5% to 10% fine sand, [a7a%a%a"s
40% to 50% QTSVB‘ .-n.&.aﬁan

SILTY SAND with GRAVEL- olive brown i X
(2.5Y4/4), damp (7o a4 a

F-9

(=]
]
g &
| HE
8
B
)’b.
* >
3

5
|

N1

b3

®

:»

:

damp A A A A

-~ -
a A om A
70 35 LA A A A

a- A A ﬁ‘a
-~ -~
a less than 5% increase in sand | A
30

587 wtatatata

-
A A A A A

LGO — A‘A‘n*p“n
2T

fDesignated Purposa(s) of Log flogged by Date: Plate |
. o g J. Friedman 6-12-90
L Site Characterization Drafted by Date:

J, Leong 7-11-90 A-9
Supervised b
Note: Logs are to be used only for designated purpose(s). L Kpjr;:?:nei 3




{Project Boring '\
B KLEINFELDER il Asghall P
Number 3
10-1682-06/69
Total Depth Sheet SB-8
LOG OF BORING \25_feet E8- J
f - n
§
- 2| € 4 :
3 = 3 £
2 E‘ c |62 S
- =%
S 42} — 0
ﬁ Samph E § g < g 5] . -
a Number c |3 8 H B Description Remarks =8
GM | SILTY o SANDY GRAVEL with COBBLES- olive aTaTaaa
= brown (2.5Y 4/4), dry, 10% o 15% fine fo medium R G
43004 T | 28 sand, 20% 1o 30% silt, 40% o 50% gravel, fine to SO
62 =t coarse gravel clasts up to 5 inches in diamaete LTI
N ML [CLAYEY SILT- light olive brown (2.5Y 53), damp Bl
64— G Very SILTY GRAVEL- olive brown (2.5Y 4/4), LI
GM | it R
- q ‘G.A"\‘ﬂ
66— - 0 35 :*: :‘:.:
— n‘a G‘A:ﬂ
68— RO
— n:n‘a a:m
70— m RO
43095 LTCIRI
— - o | 57 GM | moist to wet :.: : :.:
72 = A:“A:A:A
o ‘ﬁ.A*—.AN
A
74— Q*A‘A‘A “~
First indication of o aid R
= E " "{ SANDY to SILTY GRAVEL- dark gray (10YR 4/1),  fdiscoloration IR
— -{in dark yellowish brown (10YR 4/0), liquid asphalt  ldark gray represents RGN
7d o n {8 {in sandy portion foiesel odor Sl BTyl
78~ KR
~ e
80— H e
idiscolored, moderate At
43097 100 | 51 ostor :‘: :"‘:“:
82— atatatr ]
Ent Rt
84 = Atatatad
86 - » o maoist to wet INOSC *:* ‘:‘:“
- no discoloration :..: :..:.:
88— KRR
[ 90— |First water at 90 1. "2 DRSO
fDesignated Purpose(s) of Log fLogged by Date: Plate |
: : J. Friedman 6-12-90
Site Characterization Drafted by Date:
|_J. Leong 7-11-90 A-9
Note: L be used only for designated FUnacd by
ote: Logs are to be u only for designated purpose(s). \ K. Jesionek




(Project Boring '\
B xLeiNFELDER A 4
Number
10-1682-06/69
Total Depth Sheel SB-8
LOG OF BORING \25_feet 5 of 5 J
f o E
[ =
—_ 2 ”
- g|2 | |8 £
=] b~ = | = EQ 3
: 518 (5 |85, :
.g. SamPla E 8 g ot g O % K
& Number |£1 2 |18 I35|2 Description Remarks =8
GP |GRAVEL & COBBLES- littie or o fines Producing ~1 gpm :::»::::::
P.“.:.‘.:..
-} - OO
SILTY GRAVEL- very wel gl g p
94~ GM [(aoararar
Grab an a4 A
86|
98—
100
10—
104
106
108
110
112
114
11671
118
20 y
fDesignated Purpose(s) of Log fLogged by “Date: Plate |
), Friedman 6-12-90
Site Characterization Drafted by Date:
J, Leong 7-11-90 A-9
’ » Supervised by
Note: Logs are to be used only for designated purpose(s). \ K. Jesionek )




B KLEINFELDER

BORING AND MONITORING-WELL DATA SHEET

(Project Boring
N T682-06 e
Total Depth Sheet BE-9

el 1 of 6

Location Well Location
fﬁnar & Mailing Information ~ | Township/Range/Section w Show coordinates or distances from w
Industrial Asphalt 3SMEM1 surveyed reference point.
§2 El Charro Road Other Identifiers
Pleasanton, CA
Site Locaton (if different)
J
Drilling Operations
fUrilling Company Drilier/Crew N
y Castro Pineda/louis Ponce
Rig Make/Model Task Start (Date, Time) Finish (Date, Time)
Drill Tech D840 =
Bit & Size Drilling 6-7-90 6-8-90
10-inch Crow-end Bit Comp{eﬂon
Hammer Data Wit. Drop
740 pounds 30 inches { Development )
Well Development and Construction
( Monumentation Development infa. Well Design Size & Type Top Bottom )
Ref. P1. Description -, Casing
See Table 3 Casing
Elevations Well Screen
Ref. Pt Ground
Datum Gravel Pack
Markings Bentonite
\ Concrete 5% Bentonite 0 feet 121.5 1eetjj
Field Hydrologic Operations
¢Weather Date Time Water Other Observations
Level

Recent Rainfall? Irrigation?

Nearby Wells Pumping?

Ditches? Ulility Coursas?

Remarks

(

\.

Date: _g.4.90 JF Revision Date:




B KLEINFELDER (P Bising )
" 0-1682-08/69
Total Depth Sheet SB-9

LOG OF BORING \J21.5 feet 2 of 6 y

)
v

Sample
Number

Recovery (%)

Sample Type

Blows/FL.

reading/background

OVA (ppm)
Uscs

Depth (fest)

Description Remarks 2

SILT with minar gravel and sand- brown (7.5YR R
- 5/4), dry SO

z
~

10—

A & aoa A
v A A -
A A a s A
- v A& A A A
a a A N A

s & o~
o A A A4

12— v & A
a & o

s &~ A
a & a
v & A -

= b A A A A
*ﬁ - A‘.J

Al
14 » .A‘A .‘4
.p.‘ﬁ“. ﬁ“
- . A A A A
— ML | SILT- minor amount of sand, brown (7 .5YR 5/4), P
] df)" s & & & o\‘
16_ ﬁ‘ﬁ‘ﬁ‘ﬁ.&
- m 17 ‘A‘n‘n.ﬁﬂi
= - - A A
‘G‘ “ A‘!

L2 s

- & A A
18 e
s A A -
. n“A‘. ~
A A A A A

20 " A A A A
ﬂ-ﬁ‘“ﬁ n‘n‘
- At
a A A A #
43083 100 | 36 OO
22— Grab pe GRAVEL o COBBLE- little or no fines, clasts to 3 “‘.:...“.".-
. - . s A -~ A
inches in diameter, subrounded to subangular, [ a o
- appears to be granite Lt ataan]
-~ a“ & "
L
24 *%ﬁ *h - :
n‘ﬁ Aﬁ ‘ﬁ
- [a"ala"a"
..“.:..‘ R '
— aa
26 % ST
R ‘ﬁ - ~
- SO00G
-~ -
’—‘A“A‘ !
287 e
Lratatata
_ [ rararals
Grab NOSC i Pty
P bl
B

fDesignated Purpose(s) of Log fLogged by Date: Plate
. 3. 2% J, Friedman _6-8-90
L Site Characterization Drafted by Date:

J, Leong 7-11-90 A"1 0
Note: Logs are to be used only for designated purpase(s). Lipj:;ﬁ:i -




Project Boring '\
BXH KLeEINFELDER i bo
Number
10-1682-06/69
Total Depth Sheet SB-9
LOG OF BORING \_121.5 feet 3 of 6 )
4 - )
- 3
£ o] 5 | i% g
£ | sample |28 <5l 8 =2
o 2 |lo 5% - T
& Number 1217 |5 1B82]9 Description Remarks
GP/ | GRAVEL and COBBLES- as above
s
- ! GM
K
32 —
341 am
36 E 0
- Grab G | SILTY 1o SANDY GRAVEL- plive brown (2.5Y 4/4), | NOSC
damp, 60% fine to medium gravel, 10% to 20%
38— sand, 10% to 25% silt
40 s -
T 48 ; i
4= Grab
44
46 E 00 | = cobble to 6 inches in diameter NOSC
48—
50—
=1 43085 damp to moist, dlast decreasing in size NOSC
30 | 20
52—
-  Grab
-
— Grab finer material is moist to wet, may have slight siit
increase in sand
S nNo recove
o 43085 [ | v
Grab
0
55— |
it very moist to wet
(60—
f Designated Purpose(s) of Log fLogged by Date:
i n 6-8-90
Site Characterization Drafted by Date:
\. ong 7-11-90
. Supervised by
Note: Logs are to be used only for designated purpose(s). | K. Jesionek




B KLEINFELDER

LOG OF BORING

fProject .

Number
10-1682-06/68

Boring )
No.

Total Depth

\_121.5 feet

Sheet
4 of 6

SB-9

Sample
Number

Depth (feet)
Recovery (%)
OVA (ppm)
reading/background

Blows/Ft.

uscs

Description

Remarks

nstruction

25

W T Sample Type
oy
z

66 = u o

5% to 10% sand and silt

SILTY to SANDY GRAVEL- hght olive brown
(2.5Y 5/4), maist, clasts up to 2 inches in diametar

ML

787

82—

84—

—

867

887

Lao™]  Gp

GRAVELLY 1o SLIGHTLY SANDY CLAYEY SILT-
light olive brown (2.5Y 5/4), moist to wet, 10% to
20% gravel, 1/4 to 3/4 inch diamater
subangular,10% o 20% fine to medium sand 40%
to 60% slightly dayey silt, very low plasticity

odor at 72 feet

g 1

o 6 inches in diameter

o wel

GRAVEL- as below

SILTY to SANDY GRAVEL- very dark grayish
olive brown (2.5Y 3/2), moist, dasts

large cobbles 6 inches in diameter or larger

color change to olive brown (2.5Y 5/4), vary moist

diesel odor

NOSC

First water encountered
ia! 89-90 fi.

-
g"“'
i

(Designated Purposa(s) of Log

Site Characterization

Note: Logs are o be used only for designated purpose(s).

fLogged by
J, Friedman

Talﬂ:
6-8-90

Drafted by
J. Leong

Date:
7-11-90

Supervised by

\ K. Jesionek




B KLEINFELDER (et S )
" 0-1682-08/69
Total Depth Sheet SB-9

LOG OF BORING \_121.5 feet 5 of 6 y

- 5 ™
S
. [=]
= 8’ — _? _g
] = | |ES 2
3 & 3
: Sam 2] 2 1% é% 0 %
§ ol HERER SRS " 3E
& Number |E1 2 |2 |I3§]9 Description Remarks =8
GP |GRAVEL- very wat, litthe or no fines production ~1 gpm from 90 Taaa At
il 1o 82 feet then no frae AT aTA
0| 20 water production IR
92— Tt a et At
QAA A‘ *o\'
oo T v a -
SILTY & SANDY GRAVEL with cobblas-very moist |rapid gradation change Catatata
94_"' o wet \‘l‘:‘ﬁ‘:‘
sl W .: :.:
:A:ﬂ:ﬁ ﬁ:f
96 Salalalal
. A A -~
. SO
08—t Satatata
\‘A - “
b NI
i0o—) o= ey
GM | SANDY to SILTY GRAVEL- with cobbles up to 6 \:.:.:.-.:‘:
- inches in diameter, rounded up to 2%, gravel 1/2 Mol
Grab to 1 inch subrounded 50% to 60%,fine to medium :.:.‘:,:a:.
10— sand 5% to 10%, silt 10% to 20% fatatanats
== “ﬁ ‘. ﬂ.‘
-~ LR
~A‘ﬁ‘ﬁ‘ﬁ #
1 or :ﬁ“nﬁ““l
_ IO
\:4. .:.:..:
1067 e
" A A -
7 e e
Grab ncreasing silt content, decreasing water content e
067] RN
. Tatalaals
\.- ﬁ‘ ‘ﬂ‘
a A A & 7
1 1P ‘.ﬁﬂhﬁ‘.ﬁ‘l
L ‘n ”A'
g XA,
1 1 2— ‘L.ﬁ:ﬁ:ﬂ:f
:A: ‘ﬁ a~ a
\.‘ﬁ n‘ ‘ﬂ.
114 ‘.‘.:..A.‘,
‘A‘ .ﬁ ﬁnl
= \Aﬁ n‘o.&‘
Grab SR O Bottomn of water zone alaaa
116 Grab L | Very SILTY CLAY- strong brown (7.5YR 5/6), P
- ML |damp todry LRttt
16— H IS
I“ﬂ-.A‘ ‘ﬁ'
Grab :.:.:.:.*.
20 GP |SANDY GRAVEL- as below TaaTala%y
fDesignated Purpose(s) of Log fLogged by Date: Plate L
iedman 6-8-90
Site Characterization Drafted by Date:
J. Leong 7-11-90 A'1 0
i P d Supervised by
Note: Logs are to be used only for designated purpose(s). \ K_Jesianek y




{Project Boring )
B kLeiNFELDER - Bl
Number
10-1882-06/69
Total Depth Sheat SB-9
LOG OF BORING \_121.5 feet €& of & J
f py R
= g
= RS 5 s
g = Fadll [T §§ kit
£ | sample [Ef8 |3 |<E18 =2
2 Number |82 |18 28|93 Description Remarks =38
GP |SANDY GRAVEL- gray (10YR &1), very wet, ."‘.:."‘“.‘
== medium to coarse sand, fine to coarse gravel, b B
.‘_':"l 24 some cobble size clasts, minor silt <5%, 30% 1o e
122— D% sand, 40% t© 50% gravel
124
126
1286
130
1327
134
136 |
138
140
142
144
146~
148
IS0 s
(Designated Purpose(s) of Log ) (Logged by Date: Plate h
| i €-8-90
Site Characterization Drafted by Date:
\. J. Leong 7-11-90 A-10
J ; Supervised by
Note: Logs are to be used only for designated purpose(s). \ K_Jesionek y




[ae)
-~
-
m
Z
-
m
r
w/
m
~

/ Project -
it zonng
N tes2.06 .
Total Depth Sheet SB-10
\_124 feet 1 of 6
BORING AND MONITORING-WELL DATA SHEET
Location Well Location
fOwner & Mailing information [Township/Range/Section W how coordinates or distances from W
Industrial Asphalt 3SMEMT surveyed reference point.
52 El Charro Road Other identifiers
Pleasanton, CA
Site Location (if diferent)
Y,
Drilling Operations
fDriling Company IDriie:/Crew N
; ny Bill/ Braden/Felix
Rig Make/Model Task Start (Date, Time) Finish (Date, Time)
Drill Tech D640 —
Bit & Size Drilling 6-18-90 6-19-90
10-inch Crow-end Bit :
Hammer Data Wi. Drop i i
740 pounds 30 inches |Development )
Well Development and Construction
Monumentation Development info. Well Design Size & Type Top Bottom )
Ref. Pt. Description L wbacn Casing
See Table 3 Casing
Elevations Well Screen
T;;"u:' Ground Gravel Pack
Markings Bentonite
Concrete 5% Bentonite 0 feet 124 feet /
Field Hydrologic Operations
rWeather Date ?'une Water mbservalions \
Leve!

Recent Rainfall? Irrigation?

Nearby Wells Pumping?

k]:litches? Utility Courses?

Remarks

r "
Plate
A-11

. J

Date: g.4.50 JF Revision Date:




Project Bori
mKlEINFELDER ‘Mm Nc_"‘ﬂ
Number
10-1682-06/69
Total Depth Sheet $B8-10
LOG OF BORING \J124 feet 201 6 J
4 © "
gle :
s 2 & €
H AR ;
= [} o
5 | sampe B2 |2 <3| 3 5?
& Number | @ |2 12 8|2 Description Remarks =8 J
GP |SANDY GRAVEL- fine to medium, cobbier to 4 ,.:.:.:.:.‘
= inches in diameter, clast subrounded WSO
P‘ﬁ‘.“‘ -
2— Pt
‘ﬁ“‘ﬂ‘ﬁ‘l
- A

- . IR
o 3
- Siightly CLAYEY SILT- dark brown (10YR 33), CAREES
A A A
e A A & A
~ A s L
pre——— a A A A
8 ML *‘ - s A A
[alainel
B S
b & A
- - A & A N
F - A -
_- A A A A
v A A A A
10 = RAKIC)
- - A A
a A A )
v A & & &
o= A A A A A
gy
» A A A A

- a & A
v & A -~
- a a4

- v A A
- a a4

v A &
- a a4

14—- i
- - & 4

L2 3
»
L . 3
L3 2
»
»
*
'y

SANDY GRAVEL- with cobbles e
1 B e, Gp A A & & A

/ CLAYEY SILT- dark brown (10YR 4/3), damp,

[
L\
o
LR B
3
LR Sk
1
LI O
L)
LR
» ¥
LR
23

subanpular clasts with floating clasts to 1/2 inch P

ML }diamnw RPariery

= n‘o\ 4\.‘ ‘ﬁ‘
[aarea

24 e ““A“A“A‘
SANDY GRAVEL- dark brown (10YR 4/3), dry, fine ,\:..,“..".:.:

- = GP |to medium sand, fine to coarse gravel with cobbles ..._.:..:.‘.‘

1 to 4 inches in diamater et

_ia P oo | e e
-~ - A A

“.. Fﬁ -~

28 — P
AW

7] Base of fill material *:ﬁ:*:*:*:

[ERE: *A‘ﬁ‘ﬂA‘ﬁ4
30 GM [SILTY GRAVEL as below b Sa a0
esignated Purpose(s) of Log fLogged by Date: Plate |

|, Friedman 6-19:90

Site Characterization Drafted by Date:
| J. Leong 7-11-90 A-" 1
Supervised by
\ K. Jesionek __J

Note: Logs are to be used only for designated purpase(s).




B <LeiNFELDER = S ™)

10-1682-06/69
Total Depth Sheet SB-10

LOG OF BORING \.124_feet 30 6 w,

Sample
Number

am
Recovery (%)

Description Remarks =

Depth (fest)

OVA (ppm)
reading/background
Uscs

Blows/Ft.

[2]
<

SILTY GRAVEL- clive brown (2.5Y 4/4), damp, NOSC
- medium to coarse gravel with cobbles 4 inches in Al h e
43120 ag f =t diameter subrounded, 40% silt 60% gravel atatalata

Q
I

| HN

8

2

l’i

* >
)

SILTY to slightly SANDY GRAVEL- olive brown
- (2.5Y 4/4), damp, dlast subrounded to subangular, LR
fine to medium sand, 30% to 40% silt, 40% to 50% aaa"a

38 = gravel, sand>10% N o S

el 4315 6“A‘ﬁ‘n‘ﬁ

G o {24 shightincrease in clay content <5%, slightly moist ORI

- -
. PPN
-~ -
AN oA AN
a
A A A A A
44 ata"a
A A A A
“
- A A A A
et i
- A A A A
- ~
A A A A A
— P
46 atatatata
a
P
a A
= ahaaa
P
A A A A A
a A -
48 ataata"a
L] -
a4 aaa
- -
- A A A a A

very damg; approximately 10%, medium to coarse o,
sand A Ah A A

o

L

*
L D S
LR
* > 3
¥ L
* P

| H

56 Grab moist, sand content decreasing to 5% a"a .

5877 et
e e .‘& - AﬁA
60 RN
esignated Purpose(s) of Log fLogged by Date: Plate |
.. Friedman 6-19-90
Site Characterization Dratted by Date:
| J. Leong 7-11-90 A_1 1
i Supervised by
Note: Logs are to be used only for designated purpose(s). | K_Jesionek y




Boringj
KLEINFELDER It No.
Total Depth Sheet SB-10
LOG OF BORING 124 feet 4016 J
r o ’ W
5
- gl : 5
= o -
g > | |E E
= ‘ % g &g
ﬁ Sample g1 8 ] 8 = &
8 Number |Z1 2 |3 [B35]% Description Remarks =8
| GM | SILTY GRAVEL- as above, olive brown (2.5Y4/4), | NOSC A aan
-1 42 70 | 24 damp to moist PR
" A ﬁ‘ﬁ.h
62 — P a*a.-
A‘Q.A‘ﬁ.ﬁ
64_ ‘..s l“‘ﬁ
ORI
L n‘n A A
e - damp to moist :“:‘: : :
A A A
66— Grab . 0 asasalals
SO
q _ A A A A
ﬁ:ﬁ Q:‘:‘.
68 = aatatar s
L]
n“ - A.ﬁ
70— 00 many large cobblers, no ‘.:. “.:...
attempt to collect & soil e
= am2e uMnEi By g .::“:‘:‘:
7p— o many cobbles over 5 inches in diameter :.:::::::
.‘A‘A‘G“-
- ﬁ:o\:‘ ‘:A
74 = .:. A .:..
1 3 R
slightly more maist, abundant large cobbles Pty
a A A A M
76— 0 ﬁ:‘ -~ ‘:ﬁ
- R
SO
— A A A A N
78 “ﬁ - A‘h
ranct A‘A - A Ay
A:‘ A‘ﬁ‘ﬁ
o = ' RO
— color change to light olive brown (2.5YR 5/4), Feaar g o
== . - -
i - very moist AT
82 — PPl
‘ﬁ‘ﬁ ﬁ*ﬁ
0 LR
84— A‘A‘ﬁ ﬁ.lh
ﬁ:ﬁ - *:ﬁ
s s s e e S - A A ﬁﬁ:
861 omb GM/| CLAYEY o SILTY GRAVEL- ciive brown st tat]
]| GC | (2.5YR 4/4), very moist ]
ﬁ““ﬁ'ﬁ‘l‘-
AnAﬁn‘ﬁAﬂ
88— ‘.Ju h‘ﬁ‘-
First water at 89 fi. v e
GRAVEL- with cobbles, very wet, clasts up to 4 Broduction oximatel 2: ‘..: :.:.:
Lgo -] Grab GP linches in diameter, subrounded gpm i y SatataTa
e,
(Designated Purpose(s) of Log Logged by 0:79 - plate |
Site Characterization Drafted by Date:
, ng 7-11-90 -
Note: o be used only for designated SHPG Al
ote: Logs are to be used only for designated purpose(s). \ K. Jesionek y




B KLEINFELDER

LOG OF BORING

{ Project .

Number
10-1682-06/69

Boring '\

No.

Total Depth
\_124 feet

Sheet
5 of&

SB-10

\

Sample
Number

reading/background

Depth (feet)
Sample Type
Recovery (%)
OVA (ppm)
uscs

Blows/Ft.

Description

Remarks

nstruction

n]

P

96— |
98—
100

102

Grab G

104
106~
1081 o
110
112—
CL
116~ |

181 ]

= 100 | 10
L‘!20---- GM

GRAVEL- as abave

SILTY SAND with GRAVEL & COBBLES- very
moist to wet

Increasing clay content

CLAYEY GRAVEL o GRAVELLY CLAY- damp to
moist

damp to moist

SILTY to CLAYEY GRAVEL- with coarse sand, very

114 4

SANDY GRAVEL- very coarsa sand and gravel

SILTY CLAY- fight olive brawn (2.5Y 5/6), damp

SANDY SILTY GRAVEL- light olive brown
(2.5Y5/6), moist

product stopped

Basa of first water zone ?

fDesignated Purpose(s) of Log

Site Characterization

Note: Logs are to be used only for designated purpose(s).

fLogged by ~Date: Plate W
i _6-19-90
Dratfted by Date:
ng 7-11-90 -
Supervised by A 1 1
K. Jesionek .




roject Borin
Bl <LEINFELDER (sl Acohal Boring
Number
10-1682-06/69
Total Depth Sheet SB-10
LOG OF BORING \124 feel 6ol 6 J
o
REE w
= glg | [-8 §
3 -1 |- |ES 3]
= 218 |§ |85 £
£ Sample [£18 |2 |« -,g 3 =8
= Number |S12 |2 1283 Description Remarks
GM |SANDY SILTY GRAVEL- as above
122—
2nd water zone
1 " P |SAND & GRAVEL: fine to coarse, subanguiarto .
124 subrounded, mosty igneous Production <1 gpm
1261
1286
130
132
134
136 |
138
140—
1427
144
146~ |
148
150
(Designated Purpose(s) of Log flogged by Date:
J, Friedman 6-19-90
Site Characterization Drafted by Date:
S‘lj.l Lem‘: 7-11-90
ised b
Note: Logs are to be used only for designated purpose(s). L KI.:?JZ':i Onei




g BXE KLEINFELDER

¢ Froject Boring
| Industrial Asphalt No
N0 T682-06 '
-1 i 7
[ota? Depth ISheet MW-13
116 feet 1 of 5
BORING AND MONITORING-WELL DATA SHEET
Location Well Location
wner & Mailing Information Township/Range/Section \ Show coordinales or distances from
Industrial Asphalt ISME/MT surveyed reference point.
52 El Charro Road QOther Identifiers
Pleasanton, CA
Ele Location (if different)
Y,
Drilling Operations
rmfﬂmg Company riller/Crew
| nt Company
Rig Make/Model Task Start (Date, Time) Finish (Date, Time)
Speedstar $8-16 orii
Bit& S nHin: N -B-
e s 10 1/4-inch Crow-end Bit 3 ? 5 8690 8-8-80
Hammer Dala Wit. Drop it o 8-8-80 1090
170 pounds 30 inches | Development 8-14-90 8-14-90 )
Well Development and Construction
f Monumentation Devetopment Info. Well Design Size & Type Top Botlom\
Ref. P1. Description Surface Casing
See Table 3 Casing 6", Sched 40 PVC 0 76 feet
. Stainless Sieel
Elevations Well Screen 0,045 Siot 76 feet | 116 feet
?,eait'upr;' Ground Gravel Pack Medium Aguarium 64 feet 116 feet
Bentonite Bentonite Pellets 62 feet 64 feet
Markings
Concrete Cement/bentonite 0 62 feet /
Field Hydrologic Operations
Date Time Water Other Observatons \
Hot Level

Recent Rainlall? Irrigation?
No

Nearpy Wells Pumping?
Yes

Ditches? Utility Courses?
Yes

Remarks

(Air rotary with casing- 11 5/8" diameter threaded casing

Plate

A-12

\

Date: _g.4.90 JF

I rWeath er

Revision Date:




¢ Project ) Boringw
KLEINFELDER |_Industrial Asphalt No.
Number
10-1682-06/69
Total Depth Shaet MW-13
LOG OF BORING \.Lt6 feet 20f8 il
2 - R
= 8
o = c
= § sl - 8
8 AR 8
£ 2| 2 =2l o _a
ﬁ Sample E g <g| O T <
= Number |21 2 15 123819 Description Remarks =8
Grab GM' | SILTY SANDY GRAVEL- grayish brown (2.5Y 52), sl e
- GP [{dry, subrounded to subangular clasts to 1.5 inches e el
in diameter p W
2 — :.: e
4 oAl b
. e
& SR
S
8— oo SO
CL | CLAY- very dark grayish brown (2.5Y 3/2), dry moderate odor o # i
- bolias -‘A o
‘ﬂ‘ “.
10— &= ru il i
P L% )
g
127 A Y
14— S
D-ﬁﬁ ‘:‘
16 L 2
] 2
20— Grab j Approximate base SO G
of discolored soil e
2= | el fae
R 100 {14 . 5 I %
e CL |SILTY CLAY- olive brown (2.5Y 4/4), damp, o o
04 Grab rounded clasts 1o 1 inch in diameter oy T
SANDY GRAVEL with COBBLES:- light clive O I O
= cp brown (2.5Y 5/6), dry, subrounded clasts up to *a” gl
26— 1/2 inches in diameter, unknown cobbles size :.: .
28— (a7 -
) Grab "':" :"
L?O e K
fDesignated Purpose(s) of Log fLogged by Date: Plate |
Site Characterizati R o
e aracierizauon ra y ale:
- J. Leong 8-13-90 A-'l 2
. \ Supervised by
Note: Logs are to be used only for designated purpose(s). L K. Jesionek




{ Project Boring '\
B KLEINFELDER il Asohall &
Number
10-1682-06/69
Total Dapth Sheet MW-13
LOG OF BORING \_116 feet 30f5 J
4 an ™
- 2
= =
3 g ‘*3;: = 2
- o [&]
= g a2 E
£ Sample (& 2 <£|8 z &
& | Number |5} & {2 hg ilg Description Remarks =8
Grab GP [SANDY GRAVEL- as above a1 [
- P I R
32 .:. ,:..
] el
34— :A:a p\:A
&‘I F-.:
36 — ‘:l ﬁ:au
.‘l ﬁ‘.:
CLa P PR
- A Y
b R i dubdehiript vttt uia P I
- | Drive sample not attempted due to presance of .7 I
A0 = " cobbles -:. .-:.-.
] GM |SILTY GRAVEL- olive brown (2.5Y 4/4), damp ' I O
] ] [
N fe] fs
44— R
m a:d p:n
46 atd poa
48— ] e
Grab [a24  poa
]
50 = 24 poe
b h&:d ﬂ:ﬁ
52— X oS
- R I
54— R
= i S i
56— ad s
W b
= Ly b‘*
58— S
- A o
- ..:4 .-.:..
—_—  Grab 0 O
60 * CL_|CLAY with fine GRAVEL- as below 1 [-
fDesignated Purpose(s) of Log fLogged by Date. Plate
. . 1), Friedman _B-
Site Characterization Drafted by Date:
J. Leong 8-13-90 A-12
. . Supervised by
Note: Logs are 1o be used only for designated purpose(s). \ K Jesinnek y




{Project Borin
mKLElNFELDER |_industrial Asohalt o)
Number
10-1682-06/69
Total Depth Sheet MW-13
LOG OF BORING 116 foet 4ol s /
8 © 3
= 8
‘%‘ § § 4-_::& E
AR g
< ARRLE g
& Sample e 8 § < 5 8 = ¢
& | Number (312 |15 [38|9 Description Remarks 28
GM/ | SILTY to CLAYEY GRAVEL- olive brown (2.5Y 4/4), | NOSC, no discoloraon  [«74 |74
— GC d ;\ﬁd “q
0 | me " X
62 A— ? r
64 i é
66
68 — Grab
70 e
727
74—
767 |
787
80— Grab
82— Same SILTY to CLAYEY GRAVEL-
- very moist, increasing moisture content,
increasing clay content
84 —
86—
88~
Grab
\%0
fDesignated Purpose(s) of Log fLogged by “Date: Plate |
. . |, Friedman 8-6-90
Site Characterization Drafted by Date:
| J.Leong 8:13-90 A-12
ised b
Note: Logs are to be used only for designated purpose(s). \ Kpj::i & nez )




roject Bori
B KLEINFELDER mstial Asghal o )
Number
10-1682-06/69
Total Depth Shest MW-13
LOG OF BORING \116 feet 5ot 5 J
é v N
- 3
= A -2 5
2 ‘; E‘ o § g '§
= @ a =
s | samoe [B15 |2 2|2 5
Number |Z| 2 |2 |2 8]|2 Description Remarks =8
& | |@ [oe|S
GM | SILTY to CLAYEY GRAVEL- olive brown (2.5Y 4/4), | water production ~ 2 gpm .
- GC | very moist, increasing moisturs content, increasing
Grab clay content
= GP/ [SANDY GRAVEL- very wet, medium to coarse X
- GW |sand, fine 1o coarse gravel E
94—
96— |
98
100
Grab
102
104
106
108
10 GP/ | SANDY GRAVEL- minor silt content water production ~ 1 gpm
- Grab GM
112
114
116
1181
1201 )
fDesignated Purpose(s) of Log fLoggec by Date: Plate |
) J, Friedman 8-6-90
Site Characterization Drafted by Date:
|, Leong 8:13:90 A-12
. Supervised by
Note: Logs are to be used only for designated purpose(s). L K Jesionek




roject Bori
k KLEINFELDER (Coestiatasohan |Bore
N D 168206 '
Total Depth Sheest MW-14
114.5 feet 1 of §
BORING AND MONITORING-WELL DATA SHEET
Location Well Location
ner & Mailing Information Township/ Range/Section W Show coordinates or distances from
Industrial Asphalt 3SME/A1 surveyed reference point.
52 El Charro Road Other Identifiers
Pleasanton, CA
G!e Location (if diferent)
Drilling Operations
{Driling Company Driller/Crew N
‘ Vi Bil/Friedman
3“*9‘’\43"9"‘*“”’9| Tack Start (Date, Time) Finish (Date, Time)
Drill Tech D640 :
Bit & Size Dritling 6-20-90 6-21-90
Hammer Da}S-mCh Crowx:d - Orop Complalion 6-21-90 6-22-90
\_ 740 pounds  30inches |Development 7-3-90 7-3-90 .
Well Development and Construction
2 Monumentation Development Info, Well Design Size & Type Top Bottom )
e round
Ref. P1. Description &urlace Caslng i o WH
See Table 3 Casing 4* PVC blank 0 99.5 feet
Elevations Well Screen 20 slot PVC 99.5feet 11145 feet
{
o Cround Gravel Pack____| #2 Monterey 96.5 feet |114.5 feet
Py Bentonite Bentonite Slurry 94 feet 86.5 feet
Concrete with 5% bentanite 0 94 feet /
Field Hydrologic Operations
rWeamer Date Time Water Other Observations \
Level
Recent Raintall? irrigation?
No
Nearby Wells Pumping?
Yes
Ditches? Utility Courses?
Yes _)
Remarks
r A
Piate
. J
Date: g-4-90 JF Revision Date:




(Froject _ Boring
KLEINFELDER |_industrial Asphalt No.
Number
Total Depth Sheet MW-14
LOG OF BORING \.114.5 feet 2.0t 5 o
r = &
(=
i 3 c
= &l 8 - S
] ; |E B
& AERREE H
£ %. s < 2l w @
£ Sample g =l O % c
3 & S |58 - 8
& Number I3 2 |5 [B 8|9 Description Remarks 2
Asphall : 2] L.~
g ML | SILT- dark yellowish brown (10YR 4/4), dry i B P
\‘ﬁ .64
2 ) ~“ ﬁ‘d
a o P
KX I
el Bl
4 ] Sal e
L 3
Grab \‘n‘ ‘Aq
i o
6— =R
- 4 -
— 3o -
“.l ﬁ“d
L -
B e
s \ﬁ‘ A“
‘ﬁ‘ ..ﬂ
LY -
10 — ¢ I O
- -
‘ﬁ‘ “l
et L -
. gl
L -~
12 — s:a.: :ﬂ:
4 A -~
= ‘:ﬁ: :..j
‘A‘d ﬁ.4
14—t S B ot
‘.“l ﬁ‘d
- — 1 0 = "
[ s Wl
6] e SRS
- color change to dark brown (10YR 4/3) e e
LI -~
- -~ M
18 = Cal 1]
- - -
“‘ ‘ﬁ‘
] e
20— - X% B X
L - -~
L] ' F
22 ,.:..: )
e
B -~ 4 - A
SANDY GRAVEL- yellowish brown (10YR /4), :,.:‘ ,.:.
24 dry, clast 1/2 to 3/4 inch in diameter, X I O%
Grab GP 1 ubrounded, fine o coarse sand, 50-50 mixture, ‘:. :..:
clast appears to be composed of granitic type .*.: ]
26 s material ‘.‘ :. j
":‘k A‘A
_ \nﬁ “:‘
8= SR
w.a‘ .-‘
T el
L‘.’iﬂ — e =y
fDesignated Purpose(s) of Log fLogged by Date: Plate h
J. Friedman 6-19-90
Site Characterization Dja'ted by D_?‘% o ’
. . Leong -11- =
. Supervised b A 3
Note: Logs are to be used only for designated purpose(s). \ K. Jesione o




{ Project Boring
kll KLEINFELDER | Industrial Asphalt No.
Number
10-1682-06/69
Total Depth Sheet MW-14
LOG OF BORING \_114.5 feet 30f 5 J
- 5
= glE | |- 5
8 -l > |- |ES S
] 0| & [T |82 g
£ | Sample [E18 |5 <58 =E
2 Number |S| & |2 23|93 Description Remarks =8
GP | SANDY GRAVEL- s above NOSC ) S
- no attempt to take adrive |~ |+,
crab sample due to large cobbles [.*4 L.
32— GP |GRAVEL- with cobbies, no sand, clasts from 1/2 | Soil sampling by down [+ P
to 3 inches in diameter, subrounded to hole sampler not % B
=] subangular attemptad from 30 to 50 I I
34— feet due to pressure of P B NP
cobbles »:4 ,\:.
-~ A I a
= " ..:.
4:4 n.«
367 O I
LR, | A
i A.‘ I‘n
454 poa
38 t—— [~ Rl
- a1 [
..‘ﬂ l:ﬁ
40 — :A:q k.»\
= 4s27 X
so— SILTY to SANDY GRAVEL- with cobbles, light XX
GM |olive brown (2.5Y 5/4), dry, silt 20% to 30%, fine |.:...: :..:
- to medium sand 20% to 30%, fine to coarse IO I O
grave! 30% to 40%, 5% to 10% cobbles; size to 6 1 [
447 inches in diameter, subrounded atd pla
46 | N IS
e Aﬁ-‘ P‘ﬁ
48— (74 ..::
S ’ﬁ:d h:‘
cobbles (10% to 20%) Sl
50— 1
527 o
- 43zs a4 Bl
Grab atd poa
54— o B
56 F a0 | 24 SO
- .n.q .
St B SC
— ~ A -
58 5y B
— g .:.
.:q oo
Celm S
. 7 . N
Designated Purposa(s) of Logged by Date: Plate
gn: posa(s) of Log a o150
Site Characterization Drafted by D;t?:“ o0
J. Leong -11-
: Supervised by A"1 3
Note: Logs are to be used only for designated purpase(s). \ K. Jesionek J




ﬁ'rq'ect Bori
I <LeINFELDER - b )
Number
10-1682-06/69
Total Depth Sheaet MW-14
LOG OF BORING \_114.5 feet 4 of § J
y e "
= 3
= & £ ) b
[ = 2
@ -1 = |- '§ c
= ol e |& § = E
£ Sample |B] § — 2|« = @
[+ El g <5 O . T &
& Number IS 2 |z |3 8|9 Description Remarks =8
GM | SILTY to SANDY GRAVEL- as above \—:- - o
- ‘a‘l n‘n
0 ‘ﬂ‘.l h‘ﬂ
62 — \:a: :‘:
i :4:‘ L:h
64 ] ~:n: :s:
- A F
] bundant cobbles 30%, no  [~24  [~24
] ttempt to drive a sample S B Ay
66 L~ A“AJ
_ GM |SILTY GRAVEL- light olive brown (2.5Y &4), Bt O e
damp, with cobbles ool e
68 = First indication of discolored  [474 [+
koil with strong odor T W
= ~A‘l ﬁ‘h
0= as2e [ SO
= i SILTY to SANDY GRAVEL- gray (2.5Y 5/4), first sampla with (474 s
Grab a |20 moist petroleum odor S I WO
72 % IR s
74— o= (a7 [+0n
p— GIED. [ B 0 0 Bl v e e e s oo mo: ., o ) \:n: :4:
SILTY SAND with abundant GRAVEL- gray (2.5Y  |strong odor e B Pl
76 = 5/1), damp, 30% sift, 40% fine to medium sand, :.:. e
10% to 20% fine gravel, clasts subrounded 2.1 .
— I‘“‘ A*A
h.ﬁ‘ “A"
— - q -
78 -] [
— :-;Aq A‘A
Grab [a7q  [aoa
80— xXEX
&= ] [
- = SO
43130 | |30 (s strong odor S I O
82 — [ |41
- SILTY GRAVEL- gray (2.5Y 50), damp, slight slight odor SR
discoloration :,.:a .:,.
B84 — (274 [+
a7 .:,.
86| ..:.L: :.:
88— .:..: :.:
L 90— ] 12
fDesignated Purpose(s) of Log rl—°99‘3“_" by 063-13:1 %0 Plate |
Site Characterization Dratted by Date:
J. Leona 7-11-90
Note: L d . d Supervised by A'1 3
ote: Logs are to be used only for designated purpose(s). \ K. Jesionek




 Project Boring "\
B KLeINFELDER t N
Number
10-1682-06/69
Total Depth Sheet MW-14
LOG OF BORING \_1145 feet 5 of 5
f © N
. 5
- 8|8 m§= 5
=
=l 2 | =
2 | £ |2 |82 H
g | sampe [B1 5 |2 [<E|3 5L
2 Number |81 2 |5 I3 8|9Q Description Remarks =8
|| GM [SILTY GRAVEL- slight discoloration, approximate f.: 5
= - . discoloration at 82 feet X R
131 |— 16 S SR
gh RO . . s & -
Grab GM [SILTY SANDY GRAVEL with cobbles- damp to moist o -
g4— O .+ BILTY to CLAY- very moistcoarse sand with Ll 60
L &y fpravel and cobbles 7
- sC %
Grab
s Z
98— ™ EiLTY CLAYEY GRAVEL- damp o maist
-
100
First flowing water, 2-3 gpm,
SP |GRAVELLY SAND- very wet, 70% medium to frst producing water W |
| coarsa sand, 30% fine to coarse gravel, dasts -
10 Grab subrounded to subangular
1047
106
-
1081
Grab
110
11 o Lnit stopped producing water |
ML [SLIGHTLY CLAYEY SILT- light olive brown (2.5Y
= q I5/4), damp
Drive
114 00| 7
116 |
=
11871
120
(Dasignated Purpose(s) of Log fLogged by Date:
. J. Friedman 6-21-90
Site Characterization Drafied by Date:
| J. Leong 7-11-90
. . Supervised by
Note: Legs are to be used only for designated purpose(s). \ K. Jesionek
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BORING AND MONITORING-WELL DATA SHEET

Location

fProject : : Boring
- -
Total Depth lSheet MW-15
\_117 feel 1ol 5

Well Location

fOwner & Mailing Information

Industrial Asphalt
52 El Charro Road
Pleasanton, CA

Township/Range/Section
3SME/M

)

Site Location (if ditferent)

Other identifiers

Show coordinates or distances from
surveyed reference point.

J
Drilling Operations
Driling Company Drilier/Crew N\
Water Development Company BillV Fiedman
Aig MakeMagsl Task Start (Dale, Time) Finish (Date, Time)
Drill Tech D640 —
Bit & Size Drilling 6-22-90 6-25-90
10-inch Crow-end Bit p .26
Hammer Data Wi, Drop Smplair 6-25-90 6-26-90
740 pounds 30 inches | Development 7-2-90 7-2-90 J
Well Development and Construction
Monumentation Development Info, Well Design Size & Type Top Bottom '\
Rel. PL. Description Surface Casing
See Table 3 Casing 4" PVC Blk 0 97 feet
Elevations Well Screen 4* PVC 20 slot 97 feet | 117 feet
%e;{::' iy Gravel Pack #2 Monterey 94 feet 117 feet
- Bentonite Bentonite Slurry 91 feet 94 feet
Markings
\ Concrete 5% bentonite 0 91 feet J
Field Hydrologic Operations
fWeather Date Time Water Other Observations \
Level
Recent Rainlall? irrigation?
No
Nearby Wells Pumping?
Yes
Ditches? Utility Courses?
Yes
Remarks

fr Boring drilled to total depth of 118 feet. Total depth of weilis 117 feet.

Plate

\.

A-14

Date: _s5.4.00 JF

Revision Date:
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'y
-—
g 0 .m g
o ] d d
& E PP
]
o R R
(=] [a]
@
m g > X
&lE B 8. da &
HzBl3e 2Ya 58 ¢
a : @
P F w_._n.m g 2
g mom,.l 2775 M.K
- - w
Nl il M.JD 3

GRAVELand COBBLES- no fines, clast size 1/2

GP |to 4 inches in diameter subrounded,
predominately granitic and matamorphic

sasn

Description
ML [SILT- dark yeliowish brown (10YR 4/4), dry

LOG OF BORING

0

b3

8

a

o 3
. 5
punoibyoeq/Buipeel e,

w (wdd) ¥AO m
” 14/smo|g x M
Z (%) Auencoay 2 8 & 5 m
H ed/} ejdweg . [TH [T .fm m .m
i 83 o m 1K
x 55 § § 3 s 5|8
= % w

| I | | | | | | | I | | | | | m 2 wu

) crerrrrrtrerrrrrrrr ettt rt s gl
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ﬁm}ect Boring\
BH kLEINFELDER [ industial Asphal No.
Number
|_10-1682-06/69
Total Depth Sheet MW-15
LOG OF BORING \L17 feet 3ol 5 /
[ =
= 3

- A - s

H ACArRE 3

s sl 8 |T (85|, 2

ﬁ Sample E g g = % IS) . % [ =

3 Number |81 2 |2 28|92 Description Remarks =8
GP [GRAVEL and COBBLE- as above a1 [
32 g ‘:4 ‘:ﬂ
“i ﬁ.ﬁ
34— SILTY 1o SANDY GRAVEL- olive brown (2.5Y &/4), oy
- dry, 10% 1 20% fine to medium sand, 5% o 10% sil R k-
40% to 60% fine to medium gravel, subrounded to *+1
36 subangular clasts :‘: :‘:
e &:l ﬂ:‘
38 — ‘:i h:o\
- u\-:a #:i
40— Grab | arge cobbles encountered; :.: :‘:
ho attempt to drive the _d L&
— sa.mpiar 'a:4 a:-
42 s :.:4 ":ﬁ
— :4-24 n-:n
el
447 2’
- ISample collection not '-; P
ttempted large cabbles >6 :Aj :.:
46— nches in diameter M %
ﬁ‘l n‘h
= n‘i DA‘
O:l D:A
48— ST I
Grab ..:. ks
50 — .A‘ ﬂ.A
increasing moisture % I
— a d &
..:4 ..:.
52— B I
- 4 h‘n
- 4.:4 n‘ﬂ
54 =l :‘: :':
Grab damp o moist Sample collection not Vol [ 15
I attempted ..:. ...:.
-~ 4 A
56— ..:. .:.
- ,,,:. n:A
58 2 P
= .:4 h:-
1 e -1 [~
L_60 - K
(Designated Purpose(s) of Log fLogged by Date. Piate

Site Characterization | Drafted by Date:
\ J. Leong 7-11-90 A-14
. Supervised by

Note: Logs are to be used only for designated purpose(s). \_K_Jesionek y
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§° £ g 9
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4 D
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z
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= .
_H.ow g3 o u i g z ks Fy mm 2
T % 8% z : 3HB ;S
92727 8 3 3 g £ g 4253 ¥
J £ a = E -~ W,
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a |od w
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o
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i sosn (3 33 38 33 g
O =
D punoibyoeq/Buipes) .w
O (wdd) yAQ o
at (o] 5
- 4 14/smolg >
e &
c
. (2s) Aencoey & 5 m
— -
i adA we s m1 2
ny ) eidweg = m R
- @ o
el 42 |34 13 23 8 s | I Bl 2
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{Project Boring "}
B LeiNFELDER (sl Asaha o
Number
10-1682-06/69
Total Depth Shest MW-15
LOG OF BORING \L17 feo! Sots J
- ~ ‘s B
1> | |ES
g 2|8 | (& 2l é
€ | Sampe [E18 |5 I<£) 8 _ 3 &
8 Number 1512 |13 I3 2(9 Description Remarks =8
Gy | Very CLAYEY/ GRAVEL/SAND- as above :a: ‘:.
e sC 7 y
92— % %
. = I T N
.« 1SILTY GRAVELLY SAND to SANDY SILTY
951 i 'SMJ GRAVEL- very moist to wat, medium o coarse
GM sand, fine to coarse gravel with cobbles
7] ~SANDY GRAVEL- very wet, med ium 1o coarse
- - very wet, medium o coarse ) ;
|~ 3 First water production
[ GP/ sand, fine 1o coarse gravel approximately 70% approximately 97-90 fest
_ _— SP ~1.2 gpm
Grab
100—
10—
g Production increasing
104
106
1087
- Production increase ~3-5
gpm
110—
112
114 SILTY 1o slightly CLAYEY GRAVEL and SAND-
& very moist to wet
GRAVEL with COBBLES- very wet, littie to no drive sample collected
16— Gp |*a from 116.5 to 118 feet
118
Cm _

fDesignated Purpose(s) of Log fLogged by Date: Plate |
|_J, Friedman 6-25-80
Site Characterization Dratted by Date:
\ J. Leong 7-11-90 A-14
s Supervised by
Note: Logs are to be used only for designated purpose(s). \ K_Jesionek y




# Project Bori
B KLeINFELDER ! Now ©
N0 168206 '
Total Dapth |Sh$et - =16
1 o]
- BORING AND MONITORING-WELL DATA SHEET
Location Well Location
wner & Mailing Information !'-Township’Fianga’Sectian \ how coordinates or distances from -
Industrial Asphalt s “%Sf:dEJL } surveyed reference point.
52 El Charro Road Ll
Pleasanton, CA
Q&le Location (if different)
Drilling Operations
#Drilling Company Driller/Crew Y\
Rig Make/Model Start (Date, Time Fini i
s h (Date, T|
Drill Tech D640 : _T“k ¢ ) lodals ol
Bit & Size Drilling 6-26-90 6-26-90
| 10-inch Crow-end Bit i
Hammer Data Wi. Drop Complelion
740 pounds 30 inches | Development 7-2-90 7-2-90 J
Well Development and Construction
4 Monumentation Development Info. Well Design Size & Type Top Bottom )
Ref. Pt. Description Surface Casing
See Table 3 Casing 2-in diam, Sched 40 0 90 feet
Elevations Well Screen 0.020 Slot 9 110 feet
Ref. PL.
Deatum Ground Gravel Pack #2 Monterey 86.5 feet | 110 feet
‘ Bentonite 3/8-in Pellets 83.5 feet | 86.5 feet
Markings
Concrete 5% bentonite 0 83.5 feel/
Field Hydrologic Operations
fPeatner Dale Time Water Other Observatons N
Level
Recent Rainfall? Irrigation?
No
Nearby Wells Pumping?
Yes
Ditches? Utility Courses?
\Yes J
Remarks
Plate

A-15

\.

Date: _g.4.90 JF

Revision Date:




B kLeiNFELDER e Bing
‘ No.
Number
10-1682-06/69
Total Depth Sheet MW-16
LOG OF BORING \.L1 feet 2015 /
=,
j
= gl s B s
© =
H | 5 |T |52 2
£ | sample [E] 8 <£| 8 5 e
Number |81 @ > 5 g 3 2 T
& umber I8l ¢ |z I3 8|9Y Description Remarks =8
ML | SILT- with subanguiar fioating clasts of fine NOSC S
e gravel, olive brown, dry, clast content <5% s )
fn ~
2 PN h:a :.n.:
4— A
g ‘ﬁ‘ ﬂ.d
‘A‘ h“
6 — b "o il
SR
= el
bn & -
- h:‘ :"
o IR X
10— SN
7 S
12— I
14— S
161 il A
S
18 o n.ﬁ .a‘
h.* “J
— ““ l‘!
20 = - :"': ‘:‘
< o R | ML | Siightly CLAYEY SILT- olive brown (2.5Y 4/4), 1R I
29 =i damp, occasional floating coarse grained sand ST Y
s & -~
g )
24 = el foa]
— | SANDY GRAVEL -tight oiive gray (2.5Y 572), ry. St o8
fine to coarse sand, fine to coarse gravel with o R RS
26— cobbles w 6 inches in diamater clasts G N LT
_ subrounded to subangular, sand to grave! :..: .:.
fraction 50/50 Loal %]
za s r‘: ﬁ:d
et L
30 Ry
fDesignated Purpose(s) of Log fLogged by Date: Plate |
. iedman 6-26-90
Site Characterization Drafted by Date:
‘ ong 7-11-90 =
Note: L to be used only for designated e A-15
ote: Logs are used only for designated purpose(s). \ K. Jesionek )




Project Boring '\
B kLeiNFELDER (ol asoban -
Number
10-1682-06/69
Total Depth Shest MW-16
LOG OF BORING \L10_feet Aol J
f - Y
2
= gl B S
<l P 5
g o g |& ée £
& Sample |g 8 $ £ 8 =2
0. E 8 z <g| O L 5
& | Number (312 |5 |3 8|9 Description Remarks 28
GM [SILTY to SANDY GRAVEL- as above [(a7d  [aa
- 4 A
62 — el s
\“4 ‘.ﬁ
64 — o] Fed
“‘d ‘-‘ﬁ
. :a:J -:‘
N“‘ .‘A
66— el
h‘n‘ ‘:A
68— SR
] L
70 = Grab moistura content increases P2l L
- :‘:d A-:‘
o] e
72 P e Fﬂ.l 4“
b A F
- SRR
FA‘J n.n
A= (a7 [ala
- Grab fincreasing clay and water content SO RN
a4 L
76 e I
T o R o
78— SRR
- GM/ [SILTY to CLAYEY SANDY GRAVEL with (474 [als
GC |COBBLES- light olive brown (2.5Y 5/4), very moist ‘:..: :.:
80 1 GM s ‘.‘d ﬁ.ﬁ
‘ﬁ‘d l"A
ot .“‘ ..A
SR
82 Grab slight odor iE7 I b
a0 (a4 e
-~ 4 -
B84 = very gradational contact Z Z
- ,/|CLAYEY SANDY GRAVEL- very moist o wet, 30% / %
/. |clay, 20% medium to coarse sand, 50% fine to % /
86— ¢ coarse gravel with cobbler A é
L 3
P GC
88—
First water production at L
G GRAVELLY SAND- s below 90 fi. =
fDesignated Purpose(s) af Log fLogged by Date: Plate |
. | _J, Friedman 6-26-90
Site Characterization Dratled by Date:
J. Leong 7-11-90 -
Note: L be used only for designated RUpANiee.Rp A-15
ote: Logs are to be used only for designated purpose(s). \ K. Jesionek
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-
5 £ o
H 3 5 o 9
wa E P T R
@ e 3 o8
«© K
.m I 9a™
Q@ Q
g% 3
z2 2 z
[22]
2 1 2%
e -
. NH @ oo €
o 3 -
U@Gh o bnw.w
b Q oo ofg @
e 32 7= o B OB NM
1 EE RS guls 18
h= N«IO..I g X
Sl < 45 4a
-

Description

GP |SANDY GRAVEL- as above

sstimate 50% gravel, 20% to 30% silt, 10% to 20%

SILTY to SANDY GRAVEL -light olive brown (2.5Y

GM |5/4), dry, subrounded to subangular granitic clasts;
sand, 5% cobbles
increasing moisture content

cobbles

sosn

LOG OF BORING

3

g

2

S 3
- 4
D puncibyoeq/Buipees @
=3 (wdd) ¥AO 3
o

. 14/smolg =
b s
Z (%) Asencoeyy g 513
oy edi] edwes 5 ®|] 3
- Py z 5|2
- X o s 5|l e
e EE mm 23 g s @
AN 3 g 9 g ® ]

= - = 0

2 O 2

q N I O I AN O O LI L L L L L T T V170 s o -
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¢ Project Borin,
BXH «LeEINFELDER (il Aschan =
Number
10-1682-06/69
Total Depth Sheet MWwW-16
LOG OF BORING \\L10_feet Sots J
a3 o N
- g
= 2 5 S
3 -§ > | §§ 3
< 2| & 4 3
€ | Sampe |g1 8 <£|8 5 &
& | Number 1312 |12 B8]9S Description Remarks £8
SP/ |GRAVELLY SAND to SAND with COBBLES- wet, NOSC ]
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Z/4" 122 S 9
1/& 332 10 50
3/8" s7e 18 82
NO. 4 1202 37 62
WASHED WEIGHT 476
NC. 8 91 19 o
NO. 16 166 3s 41
NO. 20 225 47 33
NO. S 273 57 a7
ND. 10& 305 64 23
NQO. 2ve 323 68 20
DATE ©6/97/90
TIME 14358123
£ 2o
PLERSANTON
o 0L lle
JUN B '98 14:00 14158463928 PAGE.0QZ



. P.e3
JUN B8 'S8 14:83  INDUSTRIAL ASPHALT
INDUSTRIAL ASPHALT
EIEVE ANALYSIS
PLERSANTON
TOTAL SAMPLE WEIGHT 6717
SIEVE WEIGHT PER CENT PER CENT
SlZE RETRINED RETAINED PASSING
&" @ @ i1eo
1 1s2" 7] a 109
1" 2e% A 97
374" Evns ie 88
i7" 1477 ee 78
</8" 1835 27 73
NO. 4 E634 39 61
WASHED WEIGHT 478
NO. 8 9% {4 49
NO. 16 i81 . 38 38
NO. =2 c46 s2 =0
NO., S@ 295 éz e3
NO. j @R 329 69 1%
NQ, 2@ 348 73 17
DRTE ©c/B7/9Q
TIME 14:18:42
SB-4
z)rcxhhbttbv\ 2one
PLEASANTDN
y AQE:_( )
JUN B 'S@ 14:00 14158463928 PAGE . 83



P.84
PHARLT
JUN @B 98 14:03 xummeﬂLﬂfwnusrﬁan ASFHALT
SIEVE ANALYSIg
PLEASANTON
TOTAL sampLg WEIGHT 4995
SIEVE WEIGHT PER CENT FPER CENT
S1z¢ RETRINED RETARINED PRSSING
Al @ e 100
1 1/2¢ 2 Q 100
i 155 3 97
/4" a5 11 90
- 1123 ez 78
/8" 1589 32 68
NO. 4 E4Q4 48 5z
WASHED WEIGHT 485
NO. 8 94 19 4g
NC. 16 173 36 33
NQ. 3@ %) se 26
ND. s@ 304 é2 ae
NO. 10p 339 7@ 16
NO. 220 258 74 14
DATE @s/07/9p
TIME 1%;39;53
SBi- [ :
gbflg\ PLEASANTDN
BY‘W
PAGE . @4
14158463928
JUN B 'SP 14:01




ASSOCIATES, INC,

J
: MED-TOX

PAGE 1 OF 6

NVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
3440 Vincent Road Pleasant Hill, CA 94523 s (415) 930-9090 « FAX# (415) 930-0256

LABORATORY ANALYSIS REPORT

KLEINFELDER, INC. REPORT DATE: 12/19/90
2121 N. CALIFORNIA BLVD.
SUITE 570 DATE SAMPLED: 11/29/90
WALNUT CREEK, CA 94596 DATE RECEIVED: 11/29/90
DATE EXTRACTED: 12/10/90

ATTN: KRYS JESIONEK DATE ANALYZED: 12/10/90
CLIENT ID NO: 10-1682-06 MED-TOX JOB NO: 9011202
ANALYSIS OF: WATER SAMPLES

BExtractable Extractable

Hydrocarbons Hydrocarbons
Sample Identification as Diesel as 0il
Client Id. Lab No. {(mg/L) (mg/L)
49244P1 01A ND ND
49234P2 02A ND ND
Detection Limit 0.05 0.1

Method: 3510 GCFID

Instrument: C

Oluatiys Bresdor

Andrew Bradeen, Manager
Organic Laboratory

Results FAXed to Krys Jesionek 12/14/90

SAN DIEGO LOS ANGELES SAN FRANCISCO

SEATILE



MD-TOX

ASSQOCIATES INC

PAGE 2 OF 6
KLEINFELDER, INC.
CLIENT ID: 49244P1 MED-TOX LAB NO: 9011202-01C
CLIENT JOB NO: 10-1682-06 MED-TOX JOB NO: 9011202
DATE SAMPLED: 11/29/90 DATE EXTRACTED: 12/04/90
DATE RECEIVED: 11/29/90 DATE ANALYZED: 12/07/90
REPORT DATE: 12/19/90 INSTRUMENT: A
EPA METHOD 8080
POLYCHLORINATED BIPHENYLS
DETECTION
CONCENTRATION LIMIT

AROCLOR CAS # (ug/L) (ug/L)
Aroclor 1016 12674-11-2 ND
Aroclor 1221 11104-28-2 ND
Aroclor 1232 11141-16-5 ND
Aroclor 1242 53469-21-9 ND
Aroclor 1248 12672-29-6 7 ND
Aroclor 1254 11097-69-1 ND
Aroclor 1260 11096-82-5 ND

ND = Not Detected
Analytical Method: EPA 8080, SW-846 3rd Edition, 1986




KLEINFELDER, INC.

MED-ToX

ASSOCIATES INC

PAGE 3 OF 6

CLIENT 1D: 49234P2

MED-TOX LAB NO:

9011202-02C

CLIENT JOB NO: 10-1682-06 MED-TOX JOB NO: 9011202
DATE SAMPLED: 11/29/90 DATE EXTRACTED: 12/04/90
DATE RECEIVED: 11/29/90 DATE ANALYZED: 12/07/90
REPORT DATE: 12/19/90 INSTRUMENT: A
EPA METHOD 8080
POLYCHLORINATED BIPHENYLS
DETECTION

CONCENTRATION LIMIT
AROCLOR CAS # (ug/L) (ug/L)
Aroclor 1016 12674-11-2 ND 0.5
Aroclor 1221 11104-28-2 ND 0.5
Aroclor 1232 11141-16-5 ND 0.5
Aroclor 1242 53469-21-9 ND 0.5
Aroclor 1248 12672-29-6 . ND 0.5
Aroclor 1254 11097-69-1 ND .0.5
Aroclor 1260 11096-82-5 ND 0.5

ND = Not Detected
Analytical Method:

EPA 8080, SW-846 3rd Edition, 1986



QUALITY CONTROL DATA

KLEINFELDER,
CLIENT JOB NO:

MED-TOX JOB NO:

INC.
10-1682~-06

9011202

M

ED-TOX

ASSOCIATES . tNC



MeD-Tox

ASSOCIATES INC

PAGE 4 OF 6

DATE EXTRACTED: 12/10/90 MED-TOX JOB NO: 9011202
DATE ANALYZED: 12/10/90
INSTRUMENT: C CLIENT REF: 10-1682-06

MATRIX SBPIKE RECOVERY BUMMARY
TPH EXTRACTABLE WATERS
METHOD 3510
(WATER MATRIX; EXTRACTION METHOD)

Spike Sample Ms MSD Average

Conc. Result Result Result Percent
ANALYTE (mg/L) {mg/L} (mg/L) (mg/L) Recovery
Diesel 0.51 ND 0.34 0.28 60.8

CURRENT QC LIMITS (Revised 08/31/90)

Analyte Percent Recovery RPD
Diesel (112-30) 26.2

MS = Matrix Spike
MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
ND = Not Detected




MED-TOX

ASSOCIATES INC

PAGE 5 OF 6

DATE EXTRACTED: 12/04/90 MED-TOX JOB NO: 9011202

INSTRUMENT: B CLIENT REF: 10-1682-06

SURROGATE STANDARD RECOVERY SUMMARY

METHOD 8080
(WATER MATRIX)

SAMPLE IDENTIFICATION SURROGATE RECOVERY (PERCENT)

Date

Analyzed Client IA. Lab No. 2,4,5,G-Tetrachloro-meta-xylene

12/07/90 49244P1 01cC 82
12/07/90 49234P2 oz2C 63

CURRENT QC LIMITS

ANALYTE CENT RECOVER
2,4,5,6-Tetrachloro-meta-xylene (46-134)




MD-Tox

ASSOCIATES INC

PAGE 6 OF 6
DATE EXTRACTED: 12/04/90 MED-TOX JOB NO: 9011202
DATE ANALYZED: 12/07/90
INSTRUMENT: B CLIENT REF: 10-1682-06
MATRIX SPIKE RECOVERY SUMMARY
METHOD 8080 (PCB)
(WATER MATRIX)

Spike Sample MS MSD Average

Conc. Result Result Result Percent
COMPOUND (ug/L) (ug/L) (ug/L) (ug/L) Recovery RPD
A1260 4.20 ND 1.57 3.13 79.8 13.1

CURRENT QC LIMITS

Analyte Percent Recovery RPD
Al260 (57-127) 24

MS = Matrix Spike
MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
ND = Not Detected



ED-TOX

ASSOCIATES, INC,

' M

PAGE 1 OF 3
NVIRONMENTAL & OCCUPATIONAL HEALTH SERVICES
3440 Vincent Road Pleosant Hill, CA 94523 « (415) 930-9090 « FAX# (415) 930-0256 WORKING COPY
l LABORATORY ANALYSIS REPORT
KLEINFELDER, INC. | REPORT DATE: 08/08/90
2121 N. CALIFORNIA BLVD.
SUITE 570 DATE SAMPLED: 07/14/90
WALNUT CREEK, CA 94596 DATE RECEIVED: 07/16/90
ATTN: KRYS JESIONEK DATE EXTRACTED: 07/16/90
DATE ANALYZED: 07/16/90
CLIENT ID NO: 10-1682-06 MED-TOX JOB NO: 9007071

ANALYSIS OF: SOIL SAMPLES

Extractable Extractable

Hydrocarbons Hydrocarbons
Sample Identification as Diesel as 0i1
Client I4. Lab No. (mng/kg) (mg/kg)
44947 01Aa ND ND
44948 02A 20 600
Detection Limit 10 20

Method: 8015
Instrument: 3

ND = Not Detected

L3

Michael Lynch% Manager

Organic Laboratory
Results FAXed to Krys Jesionek 07/30/90

SAN DIEGO LOS ANGELES SAN FRANCISCO SEATILE




MED-ToX

ASSOCIATES. INC

PAGE 2 OF 3
KLEINFELDER, INC.
CLIENT ID: 44947 MED-TOX LAB NO: 9007071-01A
CLIENT JOB NO: 10-1682-06 MED-TOX JOB NO: 9007071
DATE SAMPLED: 07/14/90 DATE EXTRACTED: 07/27, 08/03/90
DATE RECEIVED: 07/16/90 DATE ANALYZED: 07/27-08/06/90
REPORT DATE: 08/08/90 INSTRUMENT: 1
EPA METHOD 8080
POLYCHLORINATED BIPHENYLS
DETECTION
CONCENTRATION LIMIT
AROCLOR CAS # (mg/kg) (mg/kg)
Aroclor 1016 12674-11-2 ND 0.05
Aroclor 1221 11104-28-2 ND 0.05
Aroclor 1232 11141-16-5 ND 0.05
Aroclor 1242 53469-21-9 ND 0.05
Aroclor 1248 12672-29-6 ND 0.05
Aroclor 1254 11097-69-1 ND 0.05
Aroclor 1260 11096-82-5 ND 0.05

ND = Not Detected
Analytical Method: EPA 8080, SW-846 3rd Edition, 1986



MD-Tox

ASSOCIATES. INC

PAGE 3 OF 3
KLEINFELDER, INC.
CLIENT ID: 44948 MED-TOX LAB NO: 9007071-02A
CLIENT JOB NO: 10-1682-06 MED-TOX JOB NO: 9007071
DATE SAMPLED: 07/14/90 DATE EXTRACTED: 0©7/27, 08/03/90
DATE RECEIVED: 07/16/90 DATE ANALYZED: 07/27-08/06/90
REPORT DATE: 08/08/90 INSTRUMENT: 1 o
EPA METHOD 8080
POLYCHLORINATED BIPHENYLS
DETECTION
CONCENTRATION LIMIT
AROCLOR CAS # (ma/kg) (mg/kg)
Aroclor 1016 12674-11-2 ND 0.05
Aroclor 1221 11104-28-2 ND 0.05
Aroclor 1232 11141-16-5 ND 0.05
Aroclor 1242 53469-21-9 ND 0.05
Aroclor 1248 12672-29-6 ND 0.05
Aroclor 1254 11097-69-1 ND 0.05
Aroclor 1260 11096-82-5 ND 0.05

ND = Not Detected
Analytical Method: EPA 8080, SW-846 3rd Edition, 1986



L CHROMALAB, INC.

]

el '

Environmental Analysis

L ]
o Hazardous Waste  (#E694)
inking W #955
, Ana'ytlcal Lﬂbom‘ory ® Dﬂnklng ater ( )
: ; cG « Waste Water
Specializing in GC-GC/MS + Consultation
July 18, 1990 Chromalab File No.: 03900089

KLEINFELDER, INC.
Attn: Kyrs Jesionek

RE: Two soil samples for TEPH and PCB's analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06

Duration of Analysis: March 3-8, 1980

RESULTS:
Motor

Sample 011l Diesel PCB
NO. (ma/Kg) (mg/Kg) (ug/Kg)
43032 N.D. N.D. N.D.
43033 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKED RECOVERY -_———— 98,.8% 99.,7%
DETECTION LIMIT 50 5 10
METHOD OF ANALYSIS 3550/8015 3550/8015 8080

ChromalLab, Inc.

el

Duong Eric Tam
Senior Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 94583
44E/R721.1788 « Facsimile 415/831-8798



3 CHROMALAB, INC. . Eniomens s

L]
Analytical Laboratory o Drinking Water (#955)
« Waste Water
Specializing in GC-GC/MS . Consuttation
July 18, 1990 ChromaLab File No.: 0390005

KLEINFELDER, INC.
Attn: Kyrs Jesionek

RE: Five soil samples for TEPH and PCB’s analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06

Duration of Analysis: March 3-8, 1980

RESULTS:
Motor
Sample 011l Diesel PCB
No. (mg/Kg) (mg/Ka) (ug/Kg)
43022 N.D. N.D. N.D.
43023 N.D. N.D. N.D.
43024 N.D. N.D. N.D.
43026 N.D. 370 110
43028 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKED RECOVERY : —_———— 98.8% 89.7%
DETECTION LIMIT 50 5 10
METHOD OF ANALYSIS 3550/8015 3550/8015 8080
ChromaLab, Inc.
Eric Tam
enior Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 94583

415/831-1788 » Facsimile 415/831-8798
Eardaral 1Y #R82.N140187



® @
‘6 HROMALAB, INC. " Hazardous Waste | (#ESS4)

[ ]
- « Drinking Water (#955)
Analytical Laboratory » Waste Water
Specializing in GC-GC/MS « Consultation
July 18, 1830 ChromalLab File No.: 0380023

KLEINFELDER, INC.

Attn: Kyrs Jesionek

RE: Two so0il samples for TEPH and PCB’s analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06
Duration of Analysis: March 7-12, 1990

RESULTS:
Motor

Sample 011 Diese] PCB

NO. (ma/Kg) (mg/Kg) (ug/Kg)
43034 N.D. N.D. N.D.
43035 N.D. N.D. N.D.
BLANK N [is N.D. N.D.
SPIKED RECOVERY —_———— 82.9% 97.6%
DETECTION LIMIT 50 5 10
METHOD OF ANALYSIS 3550/8015 3550/8015 8080

ChromalLab, Inc.

ey :

D ong Eric Tam
Senior Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157 .



LCHROMALAB, INC.

e Environmental Analysis

o Hazardous Waste  (#E694)
Analytical Laboratory ¢ Drinking Water (#955)
Specializing in GC-GC/MS w: NYEEN Nalor
9 » Consultation
July 18, 1990 ChromalLab File No.: 0390029
KLEINFELDER, INC.
Attn: Kyrs Jesionek
RE: Four soil samples for TEPH and PCB’s analyses
Project Name: INDUSTRIAL ASPHALT
Project Number: 10-1682-06
Duration of Analysis: March 8-12, 1990
RESULTS:
Motor
Sample 011 Diesel PCB
NO. (mg/Kg) (mg/Kg) (ug/Kg)
43036 N.D. N.D. N.D.
43037 N.D. N.D. N.D.
43038 N.D. N.D. N.D.
43039 NaDy 130 120
BLANK N.D. N.D. N.D.
SPIKED RECOVERY -———— 82.9% 97.6%
DETECTION LIMIT 50 5 10
METHOD OF ANALYSIS 35560/8015 3550/8015 8080

ChromaLab, Inc.

el

o} VB! uong "Eric Tam
Senior Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 84583
415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157
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/ Environmental Analysis
®
CHROMALAB, INC. " Fayardous Waste ~ (#E694)
Analytical Laboratory o Drinking Water (#955)
+ Waste Water
Specializing in GC-GC/MS . Consultation
June 29, 1880 ChromaLab File No.: 0690207

KLEINFELDER, INC.

Attn: Krys Jesionek

RE: Two soil samples for PCB’s and TEPH analyses

Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06
Date Sampled: June 22, 1990 Date Submitted: June 22, 1990

Date Extracted: June 25-28, 1990 Date Analyzed: June 25-28,1980

RESULTS:

Motor
Sample PCB’s Diesel 0i1l
" _No. (ug/Kg) (mg/Kg) (mg/Kg)
43133 N.D. N.D. N.D.
43135 NDs N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKE RECOVERY 91.2% 108.0% ————
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015

ChromalLab, Inc.

el

Eric Tam
enior Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, Califomia 94583
415/831-1788 « Facsimile 415/831 -8798
Federal ID #68-0140157



— @

Environmental Analysis

[ ]
CHROMALAB, INC. " Hazardous Waste — (#E694)
o Drinking Water (#955)
Ana!ytkl:.l:: urgé?gc _ » Waste Water
Specializing In « Consultation
June 26, 1990 ChromalLab File No.: 0680164

KLEINFELDER, INC.

Attn: Krys Jesionek

RE: Four soil samples for Diesel and PCB's analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06
Date Sampled: June 19, 1980 Date Submitted: June 19, 1890

Date Extracted: June 22-25, 1980 Date Analyzed: June 20-25,1980

RESULTS:

Motor
Sample PCB’s Diesel 0il
NO, (ug/Kg) (mg/Kg) (mg/Kg)
43120 N.D. N.D. N.D.
43121 N D N.D. N.D.
43123 N.D. N.D. N D,
43125 N.D. N.,D. N.D.
BLANK N.D. . N.D. N.D.
SPIKE RECOVERY 81.4 89.2% e
DUPLICATED SPIKE RECOVERY 89.8% 104, 3% —-——
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015

Chromalab, Inc.

Eric Tam
Laboratory Director

David Duong
Senior Chemist

2239 Omega Road, #1 « San Ramon, California 94583

415/831-1788 « Facsimile 415/831 -8798
Cardaral I #ER.0140187



/
o Environmental Analysis
CHRO MALAB, INC- « Hazardous Waste  (#E694)

inki t #0955

Analytical Laboratory « Drinking Water (#955)
. o Waste Water
Specializing in GC-GC/MS .+ Consultation

June 28, 1990 ChromalLab File No.: 0690188

KLEINFELDER, INC.

Attn: Krys Jesionek

RE: Five soil samples for PCB’'s and TEPH analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06

Date Sampled: June 20, 1930 Date Submitted: June 21, 1880
Date Extracted: June 22-28, 1990 Date Analyzed: June 22-28,1930

RESULTS:

- Motor
Sample PCB’s Diesel 011
No. (ug/Kg) (mg/Kg) (mg/Kg)
43126 N.D. N.D. N.D.
43127 N.D. N.D. N.D
43129 N.D. 18 N.D.
43130 N.D. 13 N.D.
43131 N.D. 14 N.D
BLANK N.D. N.D. N.D
SPIKE RECOVERY 91.5% B5.6% -
DUPLICATED SPIKE RECOVERY 101.3% 89.2% g o
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015

ChromalLab, Inc.

/P-L’ \-'?'w,\f‘\t":" e ﬁ
i NI

/,.-D"a{ Duong l Eric Tam
- "Benior Chemist Laboratory Director

.

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157



| @ | @
I CHROMALAB, INC. i W

®
Analytical Laboratory o Drinking Water (#955)
X « Waste Water
Specializing in GC-GC/MS - OansuMstion
June 21, 1990 ChromalLab File No.: 0690131

KLEINFELDER, INC,

Attn: Krys Jesionek

RE: Four soil samples for PCB's and TEPH analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06

Date Sampled: June 14, 1990 Date Submitted: June 14, 1980
Date Extracted: June 18-21, 1880 Date Analyzed: June 18-21,1980

RESULTS:
Motor
Sample PCB’s Diese]l 011
No. (ug/Ka) (mg/Kg) (mg/Kg)
43105 N.D. N.D. N.D.
43107 N.D. N.D. N.D.
43109 N.D. N.D. N.D.
43111 N.D. N.D. N.D.
BLANK N..B . N.D. N.D.
SPIKE RECOVERY 91.4% 85.6% s
DUPLICATED SFPIKE RECOVERY 89.7% 114.0% -
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3660/8015 3550/8015
ChromaLab, Inc.
ﬂ}nw U
- é td Duong "Eric Tam
Senior Chemist ‘'Laboratory Director

2239 Omega Road, #1 « San Ramon, California 84583

415/831-1788 « Facsimile 415/831-8798
Eararal M #R80.N1404 57
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CHROMALAB, INC. " Harmaous Waste | (#E654)

[ ]
Analytical Laboratory o Drinking Water (#955)
; « Waste Water
Specializing in GC-GC/MS +. Coreultation
June 21, 1990 ChromalLab File No.: 0690150

KLEINFELDER, INC.

Attn: Krys Jesionek

RE: Four soil samples for PCB’s and TEPH analyses
Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06
Date Sampled: June 15, 1890 Date Submitted: June 15, 1980

Date Extracted: June 18-20, 1990 Date Analyzed: June 18-20,1980

RESULTS:
Motor

Sample PCB’s Diesel 0il
No. (ng/Kg) (mg/Kg) (mg/Ka)
43113 N.D. N.D. N.D.
43115 N.D. N.D. N.D.
43117 N.D. N.D. N.D.
43119 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKE RECOVERY 98.1% 85.6% i e
DUPLICATED SPIKE RECOVERY 97.6% 92.3% e
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015

ChromalLab, Inc.

[§8 =
v4d Duong ~Eric Tam

Senjor Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157
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/ « Environmental Analysis
CH ROMALAB, INCI « Hazardous Waste (#5694)
« Drinking Water (#955)
gr;::)?aifl;:nl.ga i GO.ACMS o WSS Viaer
« Consultation
June 20, 1990 ChromalLab File No.: 0690120

KLEINFELDER, INC.

Attn: Krys Jesionek

RE: Five soil samples for pPcB’s and TEPH analyses

Project Name: INDUSTRIAL ASPHALT

Project Number: 10-1682-06
Date Sampled: June 13, 1990 Date Submitted: June 13, 1990

Date Extracted: June 16-20, 1980 Date Analyzed: June 16-20,1980

RESULTS:
Motor

Sample PCB's Diese]l 0il
No. (pa/Ka) (mg/Kg) (mg/Kg)
43098 N.D. N.D. N.D.
43099 N.D. N.D, N.D.
43101 N.D. N.D. N.D.
43103 N.D. N.D. N.D.
43104 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKE RECOVERY 91.8% 85.6% i
DUPLICATED SPIKE RECOVERY 101.3% 92.3% e
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015
ChromalLab, Inc.

- Eric Tam

“Tenicr Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 » Facsimile 41 5/831-8798

ey iTw A ”d AR Y



Environmental Analysis

[ ]

H R 0 MALAB I N C ¢ Hazardous Waste (#E694)
Analytical Laboratory o Drinking Water (#955)
Speciallzing in GC-GC/MS » Witsta Valer

« Consultation
June 20, 1890 ChromaLab File No.: 0690106
KLEINFELDER, INC.
Attn: Krys Jesionek
RE: Five soil samples for TEPH and PCB’s analyses
Project Name: INDUSTRIAL ASPHALT
Project Number: 10-1682-06
Date Sampled: June 12, 1990 Date Submitted: June 12, 1980

Date Extracted: June 14-19, 1980 Date Analyzed:

RESULTS:

Motor

Sample PCB's Diese]l 0il
NO. (ng/Kg) (mg/Ka) (ma/Kg)
43090 N.D. N.D. N.D.
43082 N.D, N.D. N.D.
43094 N.D. N.D. N.D.
43096 N.D. 62 N.D.
43097 N.D. 11 N.D.
BLANK N.D. N.D. N.D.
SPIKE RECOVERY 10? 6% 85,.6% -
DUP SPIKE RECOVERY .8% 92.3% —-————
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015
ChromalLab, Inc.

avid Duong
Senijor Chemist

=T

Eric Tam
Laboratory Director

June 14-19,1990

2239 Omega Road, #1 « San Ramon, California 84583
415/831-1788 « Facsimile 415/831-8798

Federal ID #68-0140157



HROMALAB, INC. " Hazardous Wasls | (#E634)

!
o
1 C

&
Analytical Laboratory : VDJ;’;':;"&:::” hass)
l Specializing in GC-GC/MS - Consitioe:
June 14, 1880 ChromaLab File No.: 0690071
I KLEINFELDER, INC.
Attn: Krys Jesionek
l RE: Nine soil samples for TEPH and PCB’s analyses
Project Name: INDUSTRIAL ASPHALT
Project Number: 10-1682-06
Date Sampled: June 7, 1990 Date Submitted: June 7, 1980
' Date Extracted: June 9-14,1990 Date Analyzed: June 9-14,1880
RESULTS:
Motor
l sample PCB’s Diesel 0i1l
NO. (ua/Kg) (mg/Kg) (mg/Kg)
43078 N.D. 20 N.D.
43079 N.D. 79 N.D.
43080 N.D. 46 N.D.
43082 N.D. 11 N.D.
l 43083 N.D. N.D. N.D.
43084 N.D. N.D. N.D.
43086 N.D. 5.0 N.D.
l 43088 N.D. 23 N.D.
43089 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
l SPIKE RECOVERY 101.3 92.3% i
DUP SPIKE RECOVERY 88.8% 114.0% —-———
DETECTION LIMIT 10 5 50
l METHOD OF ANALYSIS 8080 3550/8015 3550/8015
ChromaLab, Inc.
e S
David_btong Eric Tam
. Senior Chemist Laboratory Director
I 2239 Omega Road, #1 « San Ramon, California 84583

415/831-1788 « Facsimile 415/831-8788
Eadaral I #£2.-0140187



l EH R 0 M ALAB I N C » Environmental Analysis
’ s o Hazardous Waste  (#E694)
Analytical Laboratory ¢ Drinking Water (#955)
. o Waste Water
Specializing in GC-GC/MS . Consultation
July 18, 1990 ChromaLab File No.: 0690035

KLEINFELDER, INC.
Attn: Kyrs Jesionek

RE: Three soil samplies for TEPH and PCB's analyses

Project Name: INDUSTRIAL ASPHALT
Project Number: 10-1682-06

Date Sampled: June 4, 1980 Date Submitted: June 4, 1990
Date Extrated: June 6-10, 1980 Date Analyzed: June 6-10, 1990
RESULTS:
Motor

Sample 011 Diesel PCB

NO. (mg/Kg) (mg/Kg) (uag/Kg)
43075 560 23 N.D

43076 N.D. 490 N.D

43077 N.D. 6.4 N.D
BLANK N.D. N.D. N.D.
SPIKED RECOVERY ———— 92.3% 97.6%
DUPLICATED SPIKED RECOVERY —-—— 84.6% 89.7%
DETECTION LIMIT 50 5 10
METHOD OF ANALYSIS 3550/8015 3550/8015 8080

ChromaLab, Inc.

D c Eric Tam
Senior Chemist Laboratory Director

]

2239 Omega Road, #1 « San Ramon, Califomnia 94583
415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157
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“CHROMALAB, INC.

Analytical Laboratory
Specializing in GC-GC/MS

June 8, 1990
KLEINFELDER, INC.

Attn: Krys Jesionek

Environmental Analysis

[ ]
o Hazardous Waste  (#E694)
« Drinking Water (#955)
o Waste Water
« Consultation

ChromaLab File No. 0690003

RE: Four soil samples for TEPH and PCB's analyses

Project Name: INDUSTRIAL ASPHALT
Project Number: 10-1682-06
Date Sampled: June 1, 1990 Date Submitted: June 1, 1990
Date Extracted: June 2-8, 1980 Date Analyzed: June 2-8, 1990
RESULTS:
Motor

Sample PCB’Ss Diesel 0i1

No. (ug/Kg) (ma/Kg) (mg/Kg)
44482 N.D. N.D. N.D.

44485 N.D. N.D. N.D.

44486 N.D. 22 N.D.

44487 N.D. 7.8 N.D.

BLANK ND N.D. N.D.

SPIKE RECOVERY 97.6% 93.2% ———
DETECTION LIMIT 10 5 50

METHOD OF ANALYSIS 8080 3550/8015 3550/8015
ChromalLab, Inc
%—MW

vid Duong Eric Tam

Senior Chemist

Laboratory Director

2239 Omega Road, #1 » San Ramon, Califomia 94583
415/831-1788 « Facsimile 415/831-8798
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ChromalLab, Inc.

Eric Tam
Laboratory Director

enior Chemist

-

/ « Environmental Analysis
CHROMALAB, INC- o Hazardous Waste  (#E694)
inki #
Analytical Laboratory o Drinking Water (#955)
Speciallzing in GC-GC/MS + Wasio Waer
pecializing « Consultation
June 7, 1990 ChromalLab File No.: 0590219
KLEINFELDER, INC.
Attn: Krys Jesionek
RE: Two soil samples for TEPH and PCB's analyses
Project Name: INDUSTRIAL ASPHALT
Project Number: 10-1682-06
Date Sampled: May 30, 1880 Date Submitted: May 30, 1990
Date Extracted: June 1-7, 1990 Date Analyzed: June 1-7, 1990
RESULTS:
Motor
Sample PCB’s Diesel 0i)
NO. (ug/Kg) (mg/Kg) (mg/Kg)
44480 N.D. N.D. N.D.
44481 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKE RECOVERY 97.6% 93.2% -——
DETECTION LIMIT 10 5 50
METHOD OF ANALYSIS 8080 3550/8015 3550/8015

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 o Facsimile 415/831-8798
Federal ID #68-0140157
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l ‘x « Environmental Analysis
CHROMA B, INC- , » Hazardous Waste  (#238)
Analytical Laboratory e . ‘?vnnkln‘?v V:’ater (#955)
Specializing In GC-GC/MS - » Waste Water
pecialzing ™ S « Consultation
MR 2 819
March 27, 1990 Chromalab File # 0390005
0390029

Kleinfelder
Attn: Kyrs Jesionek
Re: Fingerprinting for two soil samples.

Results:

For sample # 43026 and 43039, the diesel found in the samples has
a boilina point range of 180 - 520 degree Celsius.

Chromalab, Inc.

el

Eric Tam
Laboratory Director

enior Chemist

2239 Omega Road,#1 . San Ramon, California 94583



« Environmental Analysis
H RO MALAB, I N C . o Hazardous Waste  (#E694)
Analytical Laboratory « Drinking Water (#955)
' Waste Water
Specializing in GC-GC/MS . CoTEon
July 3, 1880 ChromaLab File No.: 0680227

KLEINFELDER., INC.
Attn: Krys
RE: Three soil samples for PCB’'s, Diesel and Motor 01l analyses

Project Name: Industrial Asphalt

Project Number: 10-1682-06

Date Sampled: June 26, 19390 Date Submitted: June 26, 1980
Date Extracted: June 28 - July 02, 1930

Date Analyzed: June 28 - July 02, 1880

RESULTS
Sample PCB’s Diesel Motor 0Qil
_No. (mg/Kg) (mag/Kg) (mag/Kg)
42138 N.D. N.D. N.D.
43139 N.D. N D N.D.
43140 N.D. N.D. N.D.
BLANK N.D. N.D. N.D.
SPIKE RECOVERY 91.7% B1.6% i
DUP. SPIKE

RECOVERY e 82.1% i
DETECTION

LIMIT 0.01 5 50
METHOD OF 3550/ 3850/

ANALYSIS 8080 8015 8015
ChromalLab, Inc.

Eric Tam
enior Chemist Laboratory Director

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157
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CHROMALAB, INC.

Analytical Laboratory
Specializing in GC-GC/MS

March 14, 1950 Chromala

« Environmental Analysis

« Hazardous Waste  (#238)
« Drinking Water (#955)
» Waste Water

« Consuitation

b File # 0390005 D

Client:__Kleinfelder Attn:__Kyrs Jesionek
Date Submitted: Mar. 01, 1990
Date of Analysis:_Mar. 13, 1990

Project Name:___Industrial Asphalt Project No.:__10-1682-06
Sample I.D.: 43026 *(Dilution Factor =1 : 10)
Method of Analysis: EPA 8270 Matrix:__soil

Sample MDL * Spike
COMPOUND NAME mg/Kg mg/Kg Recovery
PHENOL N.D. 0. = mm==-
BIS{2-CHLOROETHYL) ETHER
Z-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE
2-METHYLPHENOL
RIS (2-CHLOROISOPROPYL)ETHER
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE
I SOPHORONE
2-NITROPHENOL
2,4-DIMETHYLDPHENOL
BENZOIC ACID
BIS(2-CHLOROETHOXY)METHANE
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALERE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE
ACENAPHTHYLENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN
(continued on next page)
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2239 Omega Road,#1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
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lh CHROMALAB, INC. ) Zﬁg“zéﬂmgfw?#m)

Analytical Laboratory « Drinking Water (#955)

ftical « Waste Water
Specializing in GC-GC/MS . Consultation

Page 2
ChromalLab File # 0390005 D
Project Name:__Industrial Asphalt Project No.:__10-1682-06

Sample I.D.: 43026 *(Dilution Factor =1 : 10)
Method of Analysis: EPA 8270 Matrix:__soil

Sample MDL* Spike
COMPOUND NAME mg/Kg mg/Kg Recovery
2,4-DINITROTOLUENE .D. . xS TmEES
2,6-D1NITROTOLUENE
DIETHYL PHTHALATE
4-CHLORO-PHENYL PHENYL ETHER
FLUORENE
4-NITROANILINE
4,6—DINITRO—2-HETHYL PHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE
ANTHRACENE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
PYRENE
BUTYLBENZYLPHTHALATE
3,3’-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(Z-ETHYLHEXYL)PHTHALATE
CHRYSENE
DI-N-OCTYLPHTHALATE
BENZO(B)FLUORANTHENE
BENZO (K )FLUORANTHENE
BENZO(A)PYRENE
INDENO(1,2,3 C,D)PYRENE
DIBENEO(A,B)&NTHRACENE
BENZO(G,H,I)PERYLENE

OO0ONODODORNNOODOO
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ChromalLab, Inc.

—r

David Duong Eric Tam
Senior Chemist Lab Director

2239 Omega Road,#1 « San Ramon, California 94583
415/831-1788 . Facsimile 415/831-8798




PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-4
(data collected using a conductivity-based water level indicator)

Draw- Draw-
Time down down
(min) (feet) (feet)
0 0
23 0
62 0
110 -0.01
204 -0.06
267 -0.06
322 -0.05
382 -0.04
442 -0.03
472 -0.02
534 -0.01
594 0.01
670 0.01
765 0.02
884 0.04
1002 0.06
1123 0.1
1238 0.1
1369 0.1



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-5

(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-

Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0

30 0

85 0.03

233 0.07

294 0.14

252 0.17

413 0.19

503 0.23

562 0.23

624 0.25

681 0.25

777 0.24

895 0.25

1013 0.25

1138 0.26

1248 0.27

1384 0.27



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-6

(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 0.6667 -0.01 10 -0.01 74 0.02
0.0033 0 0.75 -0.01 12 0 76 0.02
0.0066 -0.01 0.8333 0 14 0.01 78 0.02
0.0099 0 0.9167 -0.02 16 -0.02 80 0.04
0.0133 -0.02 1 0 18 -0.01 82 0.03
0.0166 -0.01 1.0833 -0.02 20 -0.01 84 0.02
0.02 0 1.1667 -0.01 22 0 86 0.03
0.0233 0 125 0 24 0 88 0.04
0.0266 -0.01 1.3333 0 26 0.01 90 0.04
0.03 -0.02 1.4166 0 28 0 92 0.02
0.0333 -0.01 1.5 -0.01 30 0 94 0.03
0.05 -0.01 1.5833 -0.02 32 -0.01 926 0.04
0.0666 -0.03 1.6667 -0.01 34 0.01 98 0.03
0.0833 -0.01 115 -0.01 36 0 100 0.02
0.1 0 1.8333 -0.01 38 0.01 110 0.03
0.1166 -0.01 1.9167 -0.01 40 0.01 120 0.03
0.1333 -0.01 2 -0.01 42 0 130 0.04
0.15 -0.02 25 -0.03 44 0.01 140 0.05
0.1666 -0.01 3 -0.01 46 0.02 150 0.04
0.1833 -0.01 3.3 -0.02 48 0.02 160 0.05
0.2 -0.01 e -0.01 50 -0.01 170 0.05
0.2166 -0.01 4.5 -0.02 52 0.02 180 0.06
0.2333 0 5 0 54 0.01 190 0.05
0.25 -0.02 8.5 -0.01 56 0 200 0.07
0.2666 0 6 0 58 0.01 210 0.06
0.2833 -0.01 6.5 -0.01 60 0.03 220 0.07
0.3 -0.01 7 -0.02 62 0 230 0.06
0.3166 -0.01 7.5 -0.02 64 0.01 240 0.06
0.3333 0 8 -0.02 66 0.01 250 0.09
0.4167 -0.01 8.5 -0.01 68 0.01 260 0.09
0.5 -0.02 9 -0.02 70 0.03 270 0.07
0.5833 -0.01 9.5 -0.02 72 0.01 280 0.09



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-6
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
290 0.08 610 0.15 930 0.19 1250 0.26
300 0.08 620 0.15 940 0.18 1260 0.24
310 0.09 630 0.16 950 0.19 1270 0.27
320 0.11 640 0.14 960 0.21 1280 0.24
330 0.08 650 0.15 970 0.2 1290 025
340 0.1 660 0.16 980 0.2 1300 0.26
350 0.1 670 0.16 990 0.22 1310 0.25
360 0.09 680 0.17 1000 0.2 1320 0.26
370 0.1 690 0.16 1010 0.2 1330 0.27
380 0.11 700 0.18 1020 0.19 1340 .25
390 0.1 710 0.17 1030 0.2 1350 0.27
400 0.11 720 0.17 1040 0.2 1360 0.28
410 0.12 730 0.15 1050 0.21 1370 0.28
420 0.1 740 0.18 1060 0.21 1380 0.27
430 0.11 750 0.16 1070 0.21 1390 0.28
440 0.11 760 0.17 1080 0.24 1400 0.26
450 0.11 770 0.18 1090 0.23 1410 0.27
460 0.13 780 0.19 1100 0.23
470 0.14 790 0.17 1110 0.21
480 0.13 800 0.17 1120 0.23
490 0.13 810 0.2 1130 0.21
500 0.13 820 0.18 1140 0.21
510 0.14 830 0.2 1150 122
520 0.14 840 0.18 1160 0.22
530 0.14 850 0.18 1170 0.25
540 0.14 860 0.19 1180 0.22
550 0.14 870 0.19 1190 0.25
560 0.15 880 0.17 1200 0.25
570 0.15 890 0.21 1210 0.23
580 0.15 900 0.21 1220 0.27
590 0.14 910 0.18 1230 0.24
600 0.14 920 0.18 1240 0.23



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-6
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 1113 0.19
10 0 1172 0.19
59 -0.06 1231 0.19
67 -0.06 1292 0.19
17 -0.05 1361 0.2
88 -0.05 1412 0.2
97 -0.04
113 -0.03
142 -0.02
162 -0.02
182 -0.01
212 0
242 0.01
272 0.02
302 0.02
332 0.03
364 0.04
392 0.04
422 0.06
452 0.06
482 0.08
512 0.08
542 0.08
RIS 0.08
634 0.1
693 0.13
757 0.11
814 0.13
876 0.15
934 0.15
993 0.17
1059 0.17



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-7
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Driw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00
45 0.05
94 0.11
228 0.16
288 0.21
347 0.24
407 0.28
497 0.34
557 0.38
617 0.41
674 0.44
787 0.47
899 0.52
1019 0.54
1132 0.58
1252 0.60
1387 0.60




PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-8
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 0.53333  0.001 1.0667 0.002 1.6 0.001
0.01667  0.001 0.55 0.001 1.0833 0.002 1.6167 0
0.03333 0 0.56667  0.001 1.1 0.001 1.6333 0.001
0.05 0.001 0.58333  0.001 1.1167 0.001 1.65 0.001
0.06667 0.001 0.6 0.002 1.1333 0.001 1.6667 0.001
0.08333 0.001 0.61667  0.002 1.15 0.002 1.6833 0.002
0.1 0.001 0.63333  0.002 1.1667 0 1.7 0.002
0.11667  0.002 0.65 0 1.1833 0.001 1.7167 0.002
0.13333  0.001 0.66667 0 1.2 0.001 1.7333  -0.001
13 0 068333 0 1.2167 0.001 1.75 0.001
0.16667  0.001 0.7 0.001 1.2333 0.001 1.7667 0.001
0.18333  0.002 0.71667  0.001 1.25 0.001 1.7833 0.001
0.2 0.001 0.73333  0.002 1.2667 0.001 1.8 0.001
0.21667 0.002 0.75 0.001 1.2833 0.004 1.8167 0.002
0.23333  0.004 0.76667  0.002 13 0 1.8333 0.002
0.25 0.002 078333 0 1.3167 0 1.85 0.001
0.26667  0.002 0.8 0.001 1.3333 0 1.8667 0.004
0.28333  0.001 0.81667 0.002 135 0.001 1.8833 0.001
0.3 0.001 0.83333  0.001 1.3667 0 1.9 0.004
031667 0.002 0.85 0.002 1.3833 0 1.9167 0.002
0.33333  0.002 0.86667  0.001 14 0.002 1.9333 0.001
0.35 0.001 0.88333 0.001 1.4167 0.004 1.95 0.002
0.36667 0 0.9 0.001 1.4333 0.002 1.9667 0.002
0.38333  0.002 0.91667 0.001 1.45 0.002 1.9833 0.001
0.4 0.001 0.93333 0.001 1.4667 0.002 2 0
0.41667 0.001 0.95 0.001 1.4833 0.002 2.0167 0
0.43333 0.002 0.96667  0.001 15 0 2.0333 0.001
0.45 0.001 0.98333  0.001 1.5167 0 2.05 0.001
0.46667  0.002 1 0 1.5333 0.002 2.0667 0.002
0.48333 0.001 1.0167 0.001 1.55 0.001 2.0833 0.004
0.5 0 1.0333 0.001 1.5667 0.002 2.1 0.002
0.51667  0.002 1.05 0.001 1.5833 0.002 2.1167 0.002



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-§

(data collected by datalogger)

Draw- Draw- Draw- Draw-

Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
21333 0 2.6667 0.001 3.2 0 3,353 0
2.15 0.001 2.6833 0.001 3.2167 -0.001 3.75 0
2.1667 0.001 2.7 0.001 32333 0.001 3.7667 0.001
2.1833 0 2.7167 0 3.25 0 3.7833 0.001
2.2 0.002 2.7333 0.001 32667 -0.002 38 0.001
2.2167 0.004 2.75 0 32833  -0.001 3.8167 0.003
2.2333 0.002 2.7667 0 33 0 3.8333 0.001
225 0.002 2.7833 0.002 3.3167 0.001 3.85 0.001
2.2667 0.002 2.8 0.002 3.3333 0.001 3.8667 0
2.2833 0.002 2.8167 0.002 3.35 -0.001 3.8833 0.001
23 0.001 2.8333 0.002 3.3667 0 3.9 0
2.3167 0.002 2.85 0.001 33833  -0.001 3.9167 0.001
2.3333 0.002 2.8667 0.001 34 0.002 3.9333 0
235 0.002 2.8833 0.002 3.4167 -0.001 3.95 0
2.3667 0.002 29 0 3.4333 0 3.9667 0
2.3833 0 2.9167 0.001 3.45 0 3.9833 0.001
2.4 0.001 29333 0.001 3.4667 0.001 4 0.001
24167 0.002 2.95 0.001 3.4833 0.003 4.0167 0.003
2.4333 0.002 2.9667 0.001 35 0 4.0333 0.003
245 0.002 2.9833 0 -3.5167 0 4,05 0.003
2.4667 0.001 3 0 3.5333  -0.001 4,0667 0.001
2.4833 0 3.0167 0 3.55 0 4.0833 0

25 0 3.0333 0.001 3.5667 -0.001 4.1 0
2.5167 0.001 3.05 0 3.5833 0 4.1167 0
2.5333 0.001 3.0667 0 3.6 0.001 4,1333 0.003
255 0.001 3.0833 0 3.6167 0 4.15 0.001
2.5667 0 3.1 0.001 . 3.6333  -0.001 4.1667 0
25833 0 3.1167 0 3.65 0 4.1833 0

2.6 0.001 3.1333  -0.001 3.6667 0 4.2 0
2.6167 0 3.15 -0.001 3.6833 0 4.2167 0
2.6333 0.001 3.1667 0 3.4 0 142333 0.001
2.65 0 3.1833 0.001 3.7167 0 425 0.001



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-8
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
4.2667 0.003 4.8 0.001 6.6667 0 9.3333 0.001
42833 0 48167 0.001 6.75 -0.001 9.4167 -0.001
43 0.001 4.8333 0.001 6.8333 0 9.5 0.001
43167 0.001 4.85 0 6.9167 0.001 9.5833 0.001
43333 0 4.8667 0 7 0 9.6667 0
4.35 0 4.8833 0 7.0833  -0.001 9.75 -0.001
43667 0.001 4.9 0 7.1667 0 9.8333 0.001
43833 0 49167 0 7.25 0 9.9167 0
4.4 0.001 4.9333 0.001 7.3333 0 10 0
4.4167 0 4.95 0.001 7.4167  -0.001 10.083 0
44333 0.001 49667  -0.001 7.5 -0.001 10.167  -0.001
445 0 4.9833 0.001 7.5833  -0.001 10.25 -0.001
44667 0.001 5 0 7.6667 0 10.333 0
44833  -0.001 5.0833  -0.001 175 -0.001 10.417 0
4.5 -0.001 5.1667 0 7.8333  -0.001 10.5 0.001
45167 -0.001 525 0 79167 -0.001 10.583 0
4.5333 0.001 53333  -0.001 8 -0.001 10.667  -0.001
455 0 54167  -0.002 8.0833  -0.001 10.75 0.002
4.5667 0 55 -0.001 8.1667 -0.002 10.833 0
4.5833 0 5.5833  -0.002 8.25 -0.001 10917  -0.001
4.6 0 5.6667 0 83333 -0.001 11 -0.001
4.6167 0.001 5.75 -0.001 8.4167 -0.001 11.083 0
4.6333 0.001 5.8333 0 8.5 -0.001 11.167  -0.001
4.65 0.001 5.9167 0.001 8.5833 0 11.25 -0.001
4.6667 0 6 -0.001 8.6667  -0.001 11.333  -0.001
4.6833 0.003 6.0833 0.001 8.75 0.001 11.417 0.002
4.7 0 6.1667 0 8.8333 0 11.5 -0.001
4.7167 0.003 6.25 0 89167 -0.001 11.583 0
4.7333 0.003 6.3333  -0.002 9 -0.001 11.667 -0.001
4.75 0 6.4167 0.001 9.0833  -0.001 11.75 -0.001
4.7667 0 6.5 0 9.1667 0 11.833 0
47833 0 6.5833 0 9.25 0 11917 -0.001



PUMPING TEST DATA
INDUSTRIAL ASPHALT

~ WELL MW-§
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
12 0 14.667  -0.001 43 0.006 75! 0.012
12.083  -0.001 14.75 -0.001 44 0.007 76 0.012
12.167  -0.001 14.833 0 45 0.006 Tl 0.012
12.25 -0.002 14.917  -0.002 46 0.006 78 0.013
12.333  -0.001 15 0 47 0.006 79 0.016
12.417 0 16 -0.002 48 0.007 80 0.015
12.5 0 17 -0.001 49 0.007 81 0.015
12.583  -0.002 18 -0.002 50 0.007 82 0.015
12.667 -0.001 19 -0.002 51 0.007 83 0.015
12.75 -0.001 20 -0.002 52 0.007 84 0.015
12.833  -0.001 21 -0.002 55 0.007 85 0.015
12.917 0 22 -0.001 54 0.007 86 0.015
13 0 23 -0.001 55 0.01 87 0.015
13.083  -0.001 24 0 56 0.009 88 0.016
13.167  -0.002 25 0 57 0.009 89 0.017
13.25 -0.001 26 0.001 58 0.009 91.983 0.017
13.333 0 27 0 59 0.009 101.98 0.016
13417  -0.001 28 0.001 60 0.009 111.98 0.021
13.5 -0.001 29 0.001 61 0.01 121.98 0.027
13.583  -0.001 30 0.002 62 0.01 131.98 0.023
13.667 0 31 0.002 63 0.009 141.98 0.026
13.75 -0.001 32 0.002 64 0.011 151.98 0.027
13.833  -0.002 33 0.002 65 0.01 161.98 0.033
13.917  -0.001 34 0.002 66 0.014 17198 - 0.033
14 -0.002 35 0.002 67 0.011 181.98 0.033
14,083  -0.001 36 0.003 68 0.012 191.98 0.036
14.167  -0.002 37 0.003 69 0.012 201.98 0.039
14.25 -0.001 38 0.005 70 0.015 211.98 0.041
14333  -0.002 39 0.003 71 0.012 221.98 0.042
14417  -0.001 40 0.005 2 0.012 231.98 0.046
14.5 -0.001 41 0.005 73 0.011 241.98 0.048
14.583  -0.001 42 0.005 74 0.013 251.98 0.05



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-8
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
261.98 0.05 581.98 0.089 901.98 0.133 1222 0.183
271.98 0.05 591.98 0.089 911.98 0.131 1232 0.182
281.98 0.054 601.98 0.094 921.98 0.133 1242 0.184
291.98 0.056 611.98 0.094 031.98 0.135 1252 0.186
301.98 0.059 621.98 0.094 941.98 0.136 1262 0.186
311.98 0.059 631.98 0.093 951.98 0.141 1272 0.187
321.98 0.047 641.98 0.096 961.98 0.136 1282 0.187
331.98 0.05 651.98 0.096 971.98 0.141 1292 0.188
341.98 0.053 661.98 0.098 981.98 0.141 1302 0.193
351.98 0.054 671.98 0.101 991.98 0.142 1312 0.193
361.98 0.057 681.98 0.102 1002 0.145 1322 0.196
371.98 0.057 691.98 0.102 1012 0.146 1332 0.197
381.98 0.059 701.98 0.102 1022 0.146 1342 0.197
391.98 0.062 711.98 0.104 1032 0.15 1352 0.197
401.98 0.063 721.98 0.104 1042 0.152 1362 0.2
411.98 0.065 731.98 0.107 1052 0.15 1372 0.2
421.98 0.066 741.98 0.109 1062 0.154 1382 0.199
431.98 0.07 751.98 0.11 1072 0.156 1392 0.201
441.98 0.071 761.98 0.111 1082 0.157 1402 0.202
451.98 0.073 771.98 0.114 1092 0.161 1412 0.195
461.98 0.074 781.98 0.114 1102 0.161 1422 0.201
471.98 0.078 791.98 0.115 1E12 0.165 1432 0.2
481.98 0.077 801.98 0.118 1122 0.168 1442 0.202
491.98 0.082 811.98 0.118 1132 0.168
501.98 0.082 821.98 0.121 1142 0.166
511.98 0.087 831.98 0.121 1152 0.172
521.98 0.089 841.98 0.12 1162 0.171
531.98 0.081 851.98 0.126 1172 0.174
541.98 0.079 861.98 0.125 1182 0.173
551.98 0.082 871.98 0.129 1192 0.177
561.98 0.082 881.98 0.128 1202 0.179
571.98 0.083 891.98 0.129 1212 0.181



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-§8
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00
68 0.08
120 0.09
197 0.05
262 0.06
317 0.07
377 0.09
437 0.10
467 .12
529 0.13
606 0.14
664 0.16
769 0.17
887 0.19
1004 0.20
1128 0.23
1377 0.25



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 0.53333 -0.002 1.0667 0 1.6 0.002
0.01667 0 0.55 0 1.0833  -0.002 1.6167 0.001
003333 0 0.56667 0 1.1 0 1.6333 0.002
0.05 0 058333 0 1.1167 -0.002 1.65 0.001
0.06667 -0.002 0.6 0 1.1333 0.001 1.6667 0.001
0.08333 -0.002 0.61667 O 1.5 0.001 1.6833 0.002
0.1 0 0.63333 0 1.1667 0.001 1.7 0.002
0.11667 0 0.65 0 1.1833 0 1.7167 0.001
0.13333 0 0.66667 0 1.2 0 1.7333 0.001
0.15 0 0.68333 0 1.2167 0.002 1.75 0.001
0.16667 0 0.7 0 1.2333 0.001 1.7667 0.001
0.18333 0 0.71667 0 1.25 0 1.7833 0.001
0.2 0 0.73333 0 1.2667 0.001 1.8 0.001
0.21667 0 0.75 0 1.2833 0.002 1.8167 0.002
023333 0 0.76667 0 1.3 0.001 1.8333 0.002
0.25 0 0.78333  0.001 1.3167 0.002 1.85 0.001
0.26667 O 0.8 0 1.3333 0.001 1.8667 0.001
028333 0 0.81667 0 1.35 0 1.8833 0.002
03 0 083333 0 1.3667 0 1.9 0.001
031667 0 0.85 0 1.3833 0.002 1.9167 0.001
033333 0 0.86667 0 1.4 0 1.9333 0.001
0.35 0 0.88333 0 14167 0.001 1.95 0.001
036667 0 0.9 -0.002 1.4333 0 1.9667 0.002
038333 0 091667 0 1.45 0.001 1.9833 0.002
0.4 0 093333 0 1.4667 0 2 0.002
041667 0 0.95 0 1.4833 0 2.0167 0
043333 0 0.96667 0.001 1.5 0.001 2.0333 0.001
0.45 0 098333 0 1.5167 0.001 2.05 0.001
0.46667 0 1 0 1.5333 0.001 2.0667 0.001
0.48333 0.001 1.0167 0 1.55 0.002 2.0833 0.001
0.5 0 1.0333 0.001 1.5667 0 2.1 0.001
0.51667 -0.002 1.05 0 1.5833 0.001 2.1167 0.001



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
2.1333 0.001 2.6667 0.001 3.2 0.002 37333 0.002
215 0.001 2.6833 0 3.2167 0.002 3.7 0.002
2.1667 0.002 27 0.002 3.2333 0.002 3.7667 0.002
2.1833 0.001 27167 0.002 3.25 0.002 3.7833 0.004
22 0.001 2.7333 0 3.2667 0.002 3.8 0.002
2.2167 0.001 275 0.003 3.2833 0.003 3.8167 0.003
2.2333 0.002 2.7667 0.001 33 0.002 3.8333 0.002
225 0 2.7833 0 3.3167 0.002 3.85 0
2.2667 0.001 2.8 0.002 3.3333 0.002 3.8667 0
2.2833 0.002 2.8167 0.002 3.35 0.002 3.8833 0
23 0.002 2.8333 0 3.3667 0 39 0.001
2.3167 0.001 2.85 0.001 3.3833 0.003 3.9167 0.001
2.3333 0.001 2.8667 0 34 0 3.9333 0
2.35 0.002 2.8833 0.001 34167 0.002 3.95 0.001
2.3667 0.001 2.9 0.001 3.4333 0.002 3.9667 0.001
2.3833 0.002 2.9167 0.001 345 0.003 3.9833 0
24 0.001 2.9333 0.002 3.4667 0.002 4 0.001
24167 0.002 2.95 0.001 3.4833 0.004 4.0167 0
2.4333 0.001 2.9667 0 3.5 0.004 4,0333 0.001
2.45 0 29833 0 3.5167 0.003 4,05 0.001
2.4667 0.002 3 0.002 3.5333 0.004 4,0667 0.002
2.4833 0.001 3.0167 0.002 535 0.002 40833 0.002
2.5 0.002 3.0333 0 3.5667 0.002 4.1 0.002
2.5167 0.002 3.05 0.002 3.5833 0.002 4,1167 0.001
2.5333 0.002 3.0667 0.002 3.6 0.003 4,1333 0.001
255 0.002 3.0833 0.003 3.6167 0.002 4.15 0.002
2.5667 0.001 3.1 0 3.6333 0.003 4.1667 0.001
2.5833 0.002 3.1167 0.003 3.65 0.002 4.1833 0.002
2.6 0.001 3.1333 0.003 3.6667 0.002 42 0.002
2.6167 0.002 3.5 0.002 3.6833 0.002 42167 0.002
2.6333 0 3.1667 0 33 0.002 4.2333 0
2.65 0.001 3.1833 0.002 3.7167 0.002 4.25 0.001



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
42667 0.002 4.8 0.003 6.6667 0.003 9.3333 0.004
42833 0.002 48167 0.003 6.75 0.002 9.4167 0.004
4.3 0.002 4.8333 0.004 6.8333 0.002 9.5 0.004
43167 0.002 4.85 0.002 6.9167 0.002 9.5833 0.004
4.3333 0.002 4.8667 0.004 7 0.003 9.6667 0.004
435 0.001 4.8833 0.003 7.0833 0.004 9.75 0.003
4.3667 0.001 4.9 0.002 7.1667 0.003 9.8333 0.002
4.3833 0.002 49167 0.002 7.25 0.002 9.9167 0.002
4.4 0.001 49333 0.003 7.3333 0.003 10 0.002
4.4167 0.001 495 0.004 7.4167 0.004 10.083 0.002
44333 0.001 4.9667 0.002 75 0.002 10.167 0.002
4.45 0.002 4.9833 0.002 7.5833 0 10.25 0.002
4.4667 0.002 5 0.004 7.6667 0 10.333 0.003
44833 0.001 5.0833 0.004 195 0.003 10.417 0.001
4.5 0.001 5.1667 0.002 7.8333 0.002 10.5 0.003
4.5167 0.004 525 0.003 7.9167 0.001 10.583 0.003
4.5333 0.002 5.3333 0.002 8 0.002 10.667 0.002
455 0.002 5.4167 0.003 8.0833 0.002 10.75 0.003
4.5667 0.001 55 0.002 8.1667 0.002 10.833 0.003
4.5833 0.002 5.5833 0.004 8.25 0.002 10.917 0.003
4.6 0.001 5.6667 0.002 8.3333 0.002 11 0.003
46167 0.002 575 0.004 8.4167 0.002 11.083 0.003
4.6333 0.002 5.8333 0.003 85 0.002 11,167 0.004
4.65 0.001 5.9167 0.003 8.5833 0.003 11.25 0.003
4.6667 0.002 6 0.004 8.6667 0.002 11.333 0.004
4.6833 0.002 6.0833 0 8.75 0.002 11417 0.003
4.7 0.002 6.1667 0.003 8.8333 0.003 11.5 0.004
47167 0.003 6.25 0.002 8.9167 0.002 11.583 0.002
4.7333 0.002 6.3333 0.003 9 0.002 11.667 0.004
475 0.002 6.4167 0.003 9.0833 0.002 11.75 0.004
47667 0.003 6.5 0.004 9.1667 0.004 11.833 0.004
47833 0.002 6.5833 0.004 9.25 0.004 11.917 0.003



HE N N

PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9

(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
12 0.002 14.667 0.005 43 0.013 75 0.033
12.083 0.003 14.75 0.004 44 0.02 76 0.034
12.167 0.004 14.833 0.003 45 0.017 Tl 0.034
1225 0.004 14,917 0.003 46 0.016 78 0.035
12.333 0.004 15 0.005 47 0.016 79 0.036
12.417 0.004 16 0.005 48 0.017 80 0.038
1ZX5 0.003 17 0.005 49 0.019 81 0.038
12.583 0.003 18 0.005 50 0.019 82 0.038
12.667 0.004 19 0.006 51 0.018 83 0.04
12.75 0.003 20 0.004 52 0.019 84 0.041
12.833 0.004 21 0.005 53 0.019 85 0.041
12.917 0.003 22 0.004 54 0.021 86 0.042
13 0.003 23 0.005 55 0.022 87 0.043
13.083 0.004 24 0.006 56 0.023 88 0.041
13.167 0.003 25 0.006 . 0.023 89 0.045
13.25 0.004 26 0.005 58 0.024 91.983 0.045
13.333 0.004 27 0.006 59 0.025 101.98 0.045
13.417 0.004 28 0.005 60 0.024 111.98 0.051
13.5 0.003 29 0.007 61 0.026 121.98 0.058
13.583 0.003 30 0.007 62 0.026 131.98 0.061
13.667 0.004 31 0.008 63 0.028 141,98 0.07
13.75 0.004 32 0.008 64 0.027 151.98 0.077
13.833 0.003 33 0.007 65 0.027 161.98 0.087
13.917 0.004 34 0.008 66 0.028 171.98 0.091
14 0.003 I8 0.009 67 0.028 181.98 0.098
14.083 0.005 36 0.011 68 0.029 191.98 0.104
14.167 0.005 37 0.011 69 0.029 201.98 0.112
14.25 0.004 38 0.012 70 0.03 211.98 0.117
14.333 0.005 39 0.012 71 0.031 221.98 0.125
14.417 0.004 40 0.013 72 0.03 231.98 0.132
14.5 0.003 41 0.013 73 0.033 241.98 0.132
14.583 0.003 42 0.014 74 0.033 251.98 0.142



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
261.98 0.146 581.98 0.271 901.98 0.35 1222 0.385
271.98 0.151 591.98 0.274 911.98 0.348 1232 0.386
281.98 0.157 601.98 0.279 921.98 0.351 1242 0.387
291.98 0.163 611.98 0.283 931.98 0.353 1252 0.386
301.98 0.15 621.98 0.286 941.98 0.356 1262 0.388
311.98 0.155 631.98 0.284 951.98 0.356 1272 0.387
32198 0.16 641.98 0.287 961.98 0.358 1282 0.391
331.98 0.163 651.98 0.292 971.98 0.359 1292 0.392
341.98 0.168 661.98 0.293 081.98 0.358 1302 0.396
351.98 0.175 671.98 0.297 991.98 0.361 1312 0.399
361.98 0.178 681.98 0.296 1002 0.365 1322 0.402
371.98 0.181 691.98 0.301 1012 0.366 1332 0.404
381.98 0.187 701.98 0.301 1022 0.366 1342 0.407
391.98 0.194 711.98 0.305 1032 0.369 1352 0.409
401.98 0.196 721.98 0.306 1042 0.369 1362 0.411
411.98 0.196 731.98 0.31 1052 0.37 1372 0.414
421.98 0.204 741.98 0.311 1062 0.371 1382 0.416
431.98 0.21 751.98 0.315 1072 0.373 1392 0.418
441,98 0.214 761.98 0.317 1082 0.377 1402 0.42
451.98 0.22 771.98 0.321 1092 0.378 1412 0.421
461.98 0.221 781.98 0.322 1102 0.38 1422 0.426
471.98 0.229 791.98 0.329 1112 0.382 1432 0.428
481.98 0.234 801.98 0.331 1122 0.386 1442 0.43
491.98 0.24 811.98 0.333 1132 0.386
501.98 0.246 821.98 0.336 1142 0.376
511.98 0.245 831.98 0.338 1152 0.372
521.98 0252 841.98 0.341 1162 0.372
531.98 0.257 851.98 0.341 1172 0.376
541.98 0.256 861.98 0.343 1182 0.375
551.98 0.26 871.98 0.345 1192 0.377
561.98 0.264 881.98 0.348 1202 0.379
571.98 0.265 891.98 0.35 1212 0.382



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-9
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00
42 0.03
91 0.05
230 0.08
291 0.13
349 0.16
411 - 0.19
500 0.23
559 0.26
620 0.28
677 0.29
784 0.32
897 0.36
1016 0.36
1135 0.39
1250 0.41
1388 0.41



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-10
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00
18 0.06
58 0.06
106 0.06
200 0.01
264 0.03
315 0.04
380 0.05
439 0.06
469 0.07
531 0.08
608 0.10
666 0.10
762 0.11
882 0.15
998 0.16
1125 0.19
1235 0.20
1366 0.21



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-13
(data collected using a conductivity-based water level indicator)

Draw- Pumping Draw- Pumping Draw- Pumping

Time down Rate Time down Rate Time down Rate
(min)  (feet) (gpm) (min)  (feet)  (gpm) (min)  (feet) (gpm)
0 0.00 2.9 8.75 4.40 16.75 6.23
0.25 0.33 9 4.54 17 6.27
0.5 0.56 9.25 461 1725 6.31
0.75 0.85 9.5 4,68 175 6.35
: 0.95 9.75 4,76 17,73 6.38
1.5 1.19 10 4.84 18 6.42
225 1.91 10.25 491 18.25 6.45
25 2.08 10.5 498 18.5 6.48
2.75 2.21 10.75 5.05 18.75 6.48
3 2306 11 5.10 19.5 6.61
325 2.50 11.25 5.17 215 6.82
35 2.60 11.5 5.24 21.75 6.85
3.75 230 131,75 5.30 22 6.88
4 2.82 12 5.36 34 8.00
425 2.92 12.25 542 49 9.32
4.5 3.03 12.5 5.48 57 9.81
4.75 3.11 12.75 552 65 10.28
5 321 13 5.58 70 10.52
5.25 3.29 13.25 5.64 75 10.77
55 3.38 135 5.67 80 10.99
5.75 347 13.75 572 90 11.40
6 3.55 14 5.71 95 11.58
6.25 3.63 14.25 5.82 100 11,75
6.5 3.72 14.5 5.87 111 12.03
6.75 3.80 14.75 5.91 115 12.13
7 3.88 15 5.95 120 12.27
123 3.97 15.33 6.00 140 12.78
715 4.05 155 6.04 145 12.88
1.5 4,14 15.75 6.08 151 12.98
8 422 ' 16 6.11 160 13.13
8.25 431 16.25 6.15 180 13.41
8.5 4.39 16.5 6.19 195 14.21



PUMPING TEST DATA

INDUSTRIAL ASPHALT
WELL MW-13

(data collected using a conductivity-based water level indicator)

Draw- Pumping

Draw- Pumping

Draw- Pumping

Time down Rate Time down Rate Time down Rate
(min)  (feet) (gpm) (min)  (feet) (gpm) (min) (feet) (gpm)
210 14.96 811 14.20

225 15.57 841 14.40

240 16.02 872 14.61

260 16.51 2.6 902 14.80

270 15.43 930 14.97

286 14,12 990 15.30

300 13.22 1021 15.49

315 12.66 1052 15.69

330 12.23 1080 15.85

345 12.05 1110 16.05 2.4
360 11.97 1140 14.76 2.6
375 11.95 1170 15.36

390 11.98 1200 15.67

406 12.03 1230 15.91

420 12.10 1260 16.14 2.4
435 12.17 1290 15.39

450 12.25 1320 14.91

465 12.34 1359 14.95

480 12.43 1380 14.98

495 12.53 1410 15.08

510 12.62 1440 15.16

525 12.70 1469 15.28

540 12.78 1470 15.30

295 12.85

511 1291

601 13.07

630 13.20

660 13.35

690 13.48

721 13.65

774 13.83

780 14.06



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-14
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 0.53333  0.001 1.0667 0.003 1.6 0.001
0.01667 0 0.55 0.001 1.0833 0.001 1.6167 0.003
0.03333  0.001 0.56667 0.001 1.1 0 1.6333 0.001
0.05 0 0.58333  0.004 1.1167 0.001 1.65 0.001
0.06667  0.001 0.6 0 1.1333 0.003 1.6667 0
0.08333  0.001 0.61667  0.001 118 0.001 1.6833 0
0.1 0.001 0.63333  0.001 1.1667 0.001 1.7 0.003
0.11667  0.002 0.65 0.001 1.1833 0.001 1.7167 0.002
0.13333  0.002 0.66667  0.001 1.2 0.003 1.7333 0
0.15 0.001 068333 0 1.2167 0.003 175 0.002
0.16667  0.001 0.7 0 1.2333 0.004 1.7667 0.002
0.18333  0.001 0.71667 0 1.25 0.003 1.7833 0.002
0.2 0.002 0.73333 0 1.2667 0.004 1.8 0
0.21667 0.001 0.75 0 1.2833 0.003 1.8167 0.003
0.23333  0.003 0.76667  0.001 1.3 0.003 1.8333 0
0.25 0 0.78333  0.003 1.3167 0.001 1.85 0
0.26667 0 0.8 0.004 1.3333 0.001 1.8667 0.004
0.28333  0.002 0.81667 0.003 1.35 0.001 1.8833 0.003
0.3 0 0.83333 0.001 1.3667 0 1.9 0.003
0.31667 0.004 0.85 0.003 1.3833 0.001 1.9167 0.003
0.33333 0.001 0.86667  0.003 14 0.001 1.9333 0.002
0.35 0.002 0.88333 0.003 1.4167 0.003 1.95 0.002
0.36667  0.003 0.9 0 1.4333 0.003 1.9667 0.003
0.38333 0.001 091667 0 1.45 0.003 1.9833 0.003
04 0 0.93333 0.001 1.4667 0.002 2 0.002
041667 0 0.95 0.001 1.4833 0.002 2.0167 0.002
0.43333  0.003 0.96667  0.003 1.5 0.004 2.0333 0
0.45 0.001 0.98333 0.001 1.5167 0 2.05 0
0.46667 0.002 1 0.001 1.5333 0 2.0667 0
0.48333 0 1.0167 0.004 1.55 0 2.0833 0
0.5 0 1.0333 0.001 1.5667 0.003 21 0
0.51667  0.003 1.058 0.001 1.5833 0.003 2.1167 0.002



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-14
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
21333 0.002 2.6667 0 32 0.002 3.7333 0.002
2.15 0.002 2.6833 0 3.2167 0.002 3.75 0.003
2.1667 0 2.7 0 3.2333 0.001 3.7667 0.003
2.1833 0 27167  -0.001 3.25 0.001 3.7833 0.002
2.2 0 2.7333 0.001 3.2667 0.002 3.8 0.002
2.2167 0.002 215 0 3.2833 0 3.8167 0.002
2.2333 0 2.7667 0 3.3 0.002 3.8333 0.003
2.25 0 2.7833 0.001 3.3167 0 3.85 0.002
2.2667 0.002 2.8 0.001 3.3333 0 3.8667 0.003
2.2833 0.002 2.8167 0.002 3.35 0.001 3.8833 0.002
2.3 0 2.8333 0.002 3.3667  -0.002 39 0.002
2.3167 0 2.85 0 3.3833 0 39167 0.001
2.3333 0.002 2.8667 0.002 34 -0.002 3.9333 0.002
2.35 0 2.8833 0.002 3.4167 0 3.95 0.002
2.3667 0 29 0.001 3.4333 0 3.9667 0.003
2.3833 0.002 29167 0.001 3.45 0.002 3.9833 0.003
24 0.003 2.9333 0.001 3.4667 0.001 4 0.003
24167 0 295 0 3.4833 0.001 4.0167 0.001
2.4333 0.002 2.9667 0 3.5 0.002 4.0333 0.003
2.45 0.002 2.9833 0.002 3.5167 0.002 4.05 0.002
24667 0.002 3 0.001 3.5333 0.002 4.0667 0.002
2.4833 0.001 3.0167 0 3.55 0.001 4.0833 0.002
25 0.002 3.0333 0.001 3.5667 0.001 4.1 0.002
2.5167 0.002 3.05 0.002 3.5833 0.002 41167 0.002
2.5333 0.001 3.0667 0.001 3.6 0.001 41333 0.002
255 0 3.0833 0.001 3.6167 0.002 4.15 0.003
2.5667 0 3.1 0 3.6333 0.002 4.1667 0.001
2.5833 0 3.1167 0.002 3.65 0 4.1833 0.001
2.6 0 3.1333 0.001 3.6667 0.002 42 0.003
2.6167 0 3.15 0.002 3.6833 0.002 4.2167 0.002
2.6333  -0.003 3.1667 0 3.7 0.002 4.2333 0.003
2.65 0 3.1833 0.001 3.7167 0.003 425 0.003



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-14
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
42667 0.005 4.8 0.005 6.6667 0.006 9.3333 0.011
4.2833 0.003 4.8167 0.005 6.75 0.006 94167 0.011
43 0.002 4.8333 0.003 6.8333 0.006 95 0.01
43167 0.003 4.85 0.005 6.9167 0.005 9.5833 0.011
43333 0.002 4.8667 0.003 7 0.005 9.6667 0.011
4.35 0.003 4.8833 0.003 7.0833 0.007 9.75 0.012
43667 0.002 4.9 0.005 7.1667 0.006 9.8333 0.011
4.3833 0.003 49167 0.005 125 0.007 9.9167 0.012
4.4 0.001 49333 0.005 7.3333 0.007 10 0.013
44167 0.001 4,95 0.003 7.4167 0.007 10.083 0.012
44333 0.003 4.9667 0.002 7.5 0.007 10.167 0.012
4.45 0.002 49833 0.002 7.5833 0.01 10.25 0.013
4.4667 0.003 5 0.005 7.6667 0.007 10.333 0.013
4.4833 0.002 5.0833 0.005 7.75 0.008 10.417 0.015
45 0.004 5.1667 0.005 7.8333 0.007 10.5 0.014
45167 0.002 5.25 0.003 7.9167 0.01 10.583 0.014
45333 0.003 83333 0.002 8 0.007 10.667 0.016
4.55 0.003 5.4167 0.002 8.0833 0.007 10.75 0.013
4.5667 0.003 5.5 0.003 8.1667 0.008 10.833 0.016
45833 0.002 5.5833 0.005 8.25 0.008 10.917 0.013
4.6 0.002 5.6667 0.005 8.3333 0.007 11 0.012
4.6167 0.001 S 0.003 8.4167 0.007 11.083 0.015
4.6333 0.002 5.8333 0.006 85 0.01 11.167 0.013
4,65 0.003 5.9167 0.005 8.5833 0.007 11.25 0.016
4,6667 0.005 6 0.005 8.6667 0.008 11.333 0.018
4.6833 0.005 6.0833 0.005 8.75 0.01 11.417 0.018
4.7 0.003 6.1667 0.003 8.8333 0.01 11.5 0.017
4.7167 0.005 6.25 0.005 8.9167 0.01 11.583 0.018
47333 0.003 6.3333 0.006 9 0.01 11.667 0.017
4.75 0.005 6.4167 0.006 9.0833 0.011 11.75 0.017
4.7667 0.005 6.5 0.006 9.1667 0.012 11.833 0.019
4,7833 0.003 6.5833 0.005 9.25 0.012 11.917 0.018



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-14

(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
12 0.019 14.667 0.022 43 0.048 75 0.081
12.083 0.018 14.75 0.024 44 0.047 76 0.079
12.167 0.018 14.833 0.022 45 0.05 77 0.079
12.25 0.019 14.917 0.022 46 0.053 78 0.079
12.333 0.019 15 0.022 47 0.056 79 0.075
12.417 0.019 16 0.025 48 0.056 80 0.074
12.5 0.017 17 0.025 49 0.057 81 0.073
12.583 0.018 18 0.028 50 0.057 82 0.074
12.667 0.017 19 0.029 51 0.056 83 0.075
12.75 0.018 20 0.029 A 0.056 84 0.074
12.833 0.018 21 0.033 53 0.058 85 0.075
12911 0.018 22 0.036 54 0.058 86 0.077
13 0.019 23 0.035 55 0.062 87 0.08
13.083 0.018 24 0.039 56 0.065 88 0.079
13.167 0.018 25 0.04 57 0.066 89 0.079
13.25 0.02 26 0.022 58 0.065 91.983 0.081
13.333 0.02 27 0.028 59 0.066 101.98 0.086
13.417 0.021 28 0.025 60 0.063 111.98 0.092
13.5 0.02 29 0.03 61 0.066 121.98 0.037
13.583 0.021 30 0.031 62 0.068 131.98 0.039
13.667 0.021 31 0.032 63 0.069 141.98 0.049
13.75 0.02 32 0.033 64 0.069 151.98 0.051
13.833 0.021 33 0.033 65 0.072 161.98 0.057
13.917 0.02 34 0.032 66 0.071 171.98 0.032
14 0.02 35 0.036 67 0.072 181.98 0.037
14.083 0.021 36 0.036 68 0.076 191.98 0.038
14.167 0.02 37 0.037 69 0.074 201.98 0.043
14.25 0.022 38 0.04 70 0.076 211.98 0.046
14.333 0.021 39 0.041 71 0.076 221.98 0.05
14.417 0.024 40 0.042 72 0.078 231.98 0.052
14.5 0.021 41 0.045 73 0.079 241,98 0.054
14,583 0.022 42 0.046 74 0.079 251.98 0.059



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-14
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
261.98 0.059 581.98 0.121 901.98 0.158 1222 0.204
27198 0.062 591.98 0.121 911.98 0.156 1232 0.206
281.98 0.062 601.98 0.127 921.98 0.157 1242 0.206
291.98 0.066 611.98 0.129 931.98 0.159 1252 0.208
301.98 0.069 621.98 0.124 941.98 0.16 1262 0.207
311.98 0.07 631.98 0.128 951.98 0.165 1272 0.209
321.98 0.072 641,98 0.129 961.98 0.163 1282 0.206
331.98 0.074 651.98 0.13 971.98 0.163 1292 0.206
341.98 0.076 661.98 0.131 981.98 0.163 1302 0.214
351.98 0.077 671.98 0.136 991.98 0.163 1312 0.213
361.98 0.08 681.98 0.133 1002 0.168 1322 0.216
371.98 0.083 691.98 0.135 1012 0.172 1332 0.218
381.98 0.088 701.98 0.137 1022 0.173 1342 0.22
391.98 0.092 711.98 0.138 1032 0.171 1352 0.218
401.98 0.087 721.98 0.137 1042 0.173 1362 0.217
411.98 0.09 731.98 0.14 1052 0.176 1372 0.223
421.98 0.091 741.98 0.142 1062 0.176 1382 0.224
431,98 0.094 751.98 0.146 1072 0.181 1392 0222
441,98 0.098 761.98 0.144 1082 0.179 1402 0223
451.98 0.099 771.98 0.147 1092 0.184 1412 0.22
461.98 0.098 781.98 0.146 1102 0.183 1422 0.225
471.98 0.103 791.98 0.149 1112 0.187 1432 0.226
481.98 0.104 801.98 0.149 1122 0.19 1442 0.226
491.98 0.108 811.98 0.152 1132 0.187
501.98 0.108 821.98 0.147 1142 0.191
511.98 0.112 831.98 0.147 1152 0.192
521.98 0.116 841.98 0.148 1162 0.193
531.98 0.117 851.98 0.15 1172 0.196
541.98 0.116 861.98 0.15 1182 0.196
551.98 0.116 871.98 0.154 1192 0.199
561.98 0.117 881.98 0.157 1202 0.201
571.98 0.118 891.98 0.154 1212 0.203



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-14
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00
75 0.17
§ 0.18
167 0.15
186 0.15
216 0.16
246 0.16
277 0.18
306 0.18
336 0.19
369 0.21
396 0.22
426 0.21
456 0.23
486 0.24
516 0.25
547 0.25
578 0.26
640 0.27
699 0.26
772 0.27
820 0.31
890 032
939 0.32
997 0.33
1066 0.35
i e 0.35
1177 0.35
1243 0.37
1297 0.37
1379 0.37
1417 0.37



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-135
(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-

Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00 1068 0.48
1 0.00 1120 0.51
3 0.01 1179 0.51
5 0.02 1245 0.51
27 0.03 1299 0.51
30 0.11 1383 0.51
55 0.09 1419 0.51
72 0.13

78 0.14

92 0.15

97 0.17

122 0.18

147 021

169 0.23

188 0.24

218 0.26

249 0.29

279 0.29

308 0.30

338 0.31

458 0.35

488 0.36

520 0.37

549 0.37

583 0.38

642 0.39

703 0.40

775 0.40

823 0.44

892 0.45

928 0.46

1009 0.47



PUMPING TEST DATA
INDUSTRIAL ASPHALT

WELL MW-16
(data collected by datalogger)

Draw- Draw- Draw- Draw-

Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 0.6667 0 10 -0.01 74 0
0.0033 -0.03 0.75 -0.01 12 -0.02 76 0.01
0.0066  -0.01 0.8333 -0.01 14 0 78 -0.01
0.0099 0 09167 -0.01 16 0 80 -0.01
0.0133  -0.01 1 -0.01 18 0 82 0
0.0166  -0.01 1.0833  -0.02 20 -0.02 84 0.01
0.02 -0.01 1.1667 -0.01 22 0 86 0
0.0233  -0.02 1.25 -0.01 24 -0.01 88 0.02
0.0266  -0.01 1.3333  -0.01 26 -0.01 90 0.02
0.03 -0.02 14166  -0.02 28 -0.03 92 0.02
0.0333 -0.02 1.5 -0.03 30 -0.01 94 0.01
0.05 -0.01 1.5833 0 32 -0.02 96 -0.01
0.0666  -0.02 1.6667 0 34 -0.01 98 0.02
0.0833  -0.02 175 -0.02 36 -0.02 100 0.02
0.1 -0.01 1.8333  -0.02 38 0 110 0.01
0.1166  -0.02 1.9167 0 40 -0.01 120 0.02
0.1333  -0.02 2 0 42 -0.01 130 0.02
0.15 -0.01 2.5 -0.01 44 -0.03 140 0.02
0.1666  -0.02 a -0.02 46 0 150 0.02
0.1833 -0.01 35 -0.02 48 -0.01 160 0.03
0.2 0 4 -0.01 50 -0.02 170 0.03
0.2166 0.01 4.5 -0.02 52 -0.02 180 0.02
02333 -0.01 5 -0.04 54 0.01 190 0.03
0.25 -0.01 5.5 -0.01 56 -0.01 200 0.02
0.2666 -0.01 6 -0.01 58 -0.02 210 0.04
0.2833 -0.03 6.5 -0.01 60 0 220 0.03
0.3 -0.01 7 -0.01 62 -0.01 230 0.03
03166 -0.01 5 -0.02 64 0 240 0.05
03333 -0.01 8 -0.01 66 0.01 250 0.04
04167 -0.01 8.5 -0.03 68 0.01 260 0.05
0.5 -0.02 9 0 70 0.01 270 0.03
0.5833 -0.01 9.5 -0.01 72 0.02 280 0.03



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-16
(data collected by datalogger)

Draw- Draw- Draw- Draw-
Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
290 0.05 610 0.09 930 0.12 1250 0.19
300 0.03 620 0.08 940 0.14 1260 0.17
310 0.04 630 0.09 950 0.13 1270 0.18
320 0.04 640 0.09 960 0.13 1280 0.18
330 0.06 650 0.08 970 0.15 1290 0.18
340 0.06 660 0.1 980 0.11 1300 0.18
350 0.06 670 0.09 990 0.14 1310 0.18
360 0.05 680 0.1 1000 0.15 1320 0.17
370 0.03 690 0.09 1010 0.16 1330 0.21
380 0.06 700 0.09 1020 0.13 1340 0.19
390 0.06 710 0.12 1030 0.13 1350 0.2
400 0.05 720 0.12 1040 0.13 1360 0.19
410 0.04 730 0.09 1050 0.15 1370 0.2
420 0.06 740 0.12 1060 0.16 1380 0.19
430 0.05 750 0.09 1070 0.15 1390 0.18
440 0.06 760 0.1 1080 0.13 1400 0.2
450 0.06 770 0.1 1090 0.14 1410 0.2
460 0.04 780 0.09 1100 0.16
470 0.07 790 0.1 1110 0.15
480 0.07 800 0.13 1120 0.17
490 0.06 810 0.13 1130 0.15
500 0.07 820 0.12 1140 0.16
510 0.07 830 0.11 1150 0.16
520 0.08 840 0.13 1160 0.18
530 0.08 850 0.12 1170 0.16
540 0.08 860 0.12 1180 0.15
550 0.06 870 0.13 1190 0.15
560 0.07 880 0.12 1200 0.15
570 0.09 890 0.14 1210 0.16
580 0.08 900 0.13 1220 0.19
590 0.08 910 0.12 1230 0.16
600 0.08 920 0.12 1240 0.19



PUMPING TEST DATA
INDUSTRIAL ASPHALT
WELL MW-16

(data collected using a conductivity-based water level indicator)

Draw- Draw- Draw- Draw-

Time down Time down Time down Time down
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0.00 1415 0.23
15 0.06

55 0.06

100 0.08

163 0.03

184 0.03

214 0.04

244 0.05

274 0.05

304 0.06

334 0.06

366 0.08

394 0.08

424 0.09

454 0.09

484 0.10

514 0.11

544 0.12

586 0.13

637 0.13

696 0.13

760 0.14

816 0.16

879 0.17

936 0.18

995 0.20

1064 0.21

1115 0.21

1174 0.21

1234 0.22

1293 0.22

1363 0.22



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-6
(data collected using a conductivity-based water level indicator)

Time Recovery Time  Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min)  (feet)
0 - 0.00

13 0.00

20 -0.01

27 -0.01

41 0.00

48 0.00

56 0.00

83 0.01



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-8
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)

0 0 0.55 -0.001 1.1 0 1.65 0.001

0.01666 -0.001 056666 0 1.1167 0 1.6667 0.002
0.03333 0 0.58333 0.001 1.1333 0 1.6833 0.002
0.05 0 0.6 0 1.15 -0.001 1.7 0.002
0.06666 0 0.61666 -0.001 1.1667 0 1.7167 0.002
0.08333 -0.001 0.63333 0 1.1833 0.001 1.7333 0.002
0.1 0 0.65 0.001 1.2 0.001 1.75 0.002
0.11666 0 0.66666  0.001 1.2167 0 1.7667 0.002
0.13333 0 0.68333 0 1.2333 0.002 1.7833 0.001

0.15 -0.001 0.7 0.001 1.25 0.001 1.8 0.003

0.16666 -0.001 0.71666  0.001 1.2667 0 1.8167 0.003
0.18333 0 0.73333  0.001 1.2833 0.002 1.8333 0.002
0.2 -0.001 0.75 -0.001 1.3 0.002 1.85 0.002
0.21666 -0.001 0.76666  0.001 1.3167 0.002 1.8667 0.003
0.23333 -0.001 0.78333  0.001 1.3333 0.003 1.8833 0.002
0.25 0 0.8 0 135 0.002 1.9 0.001

0.26666 -0.001 0.81666 0 1.3667 0 1.9167 0.002
0.28333 -0.001 0.83333 0 1.3833 0.001 1.9333 0.002
0.3 -0.001 0.85 0 14 0.001 1.95 0.002
0.31666 0.001 0.86666 -0.001 1.4167 0.002 1.9667 0.002
033333 0 088333 0 1.4333 0.002 1.9833 0.002
0.35 -0.001 0.9 0 145 0.001 2 0.003
036666 0 0.91666 0.001 1.4667 0.002 2.0167 0.001

038333 0 093333 0 1.4833 0.002 2.0333 0.001

0.4 -0.001 0.95 -0.001 1.5 0 2.05 0.002

041666 0 0.96666 0.001 1.5167 0.002 2.0667 0.003

0.43333 -0.001 0.98333 -0.001 15333 0.001 2.0833 0.002

0.45 0 1 -0.001 1.35 0.002 2.1 0.002

0.46666 0 1.0167  -0.001 1.5667 0.002 2.1167 0.001

0.48333 0.001 1.0333 0 1.5833 0.001 2.1333 0

0.5 0 1.05 -0.001 1.6 0.002 215 0.001

051666 0 1.0667 0 1.6167 0.002 2.1667 0.002

053333 0 1.0833 0 1.6333 0.002 2.1833 0.001



RECOVERY TEST DATA

INDUSTRIAL ASPHALT

WELL MW-8
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
2.2 0.001 25 0.002 33 0.002 3.85 0.004
2.2167 0.003 2.7667 0.002 3.3167 0.001 3.8667 0.002
2.2333 0.002 2.7833 0.002 3.3333 0.002 3.8833 0.003
2.25 0.002 28 0.003 3.35 0.002 3.9 0.003
2.2667 0.002 2.8167 0.002 3.3667 0.001 3.9167 0.003
2.2833 0.002 2.8333 0.003 3.3833 0.002 3.9333 0.003
23 0.001 2.85 0.002 34 0.002 3.95 0.002
2.3167 0.002 2.8667 0.002 3.4167 0.002 3.9667 0.001
2.3333 0.002 2.8833 0.002 3.4333 0.002 3.9833 0.003
2.35 0.003 29 0.002 3.45 0.002 4 0.004
2.3667 0.002 2.9167 0.001 3.4667 0.004 4,0167 0.003
2.3833 0.002 2.9333 0.002 3.4833 0.002 4,0333 0.004
24 0.003 2.95 0.003 35 0.002 4,05 0.002
24167 0.003 2.9667 0.001 3.5167 0.002 4.0667 0.002
24333 0.002 2.9833 0.002 3.5333 . 0.002 4,0833 0.004
245 0.002 3 0.002 3.55 0.002 4.1 0.004
2.4667 0 3.0167 0.002 3.5667 0.002 41167 0.004
2.4833 0.002 3.0333 0.002 3.5833 0.004 41333 0.003
2.5 0.002 3.05 0.001 36 0.002 4.15 0.003
2.5167 0.001 3.0667 0 3.6167 0.002 4.1667 0.004
2.5333 0 3.0833 0 3.6333 0.002 4.1833 0.001
255 0.001 3.1 0.002 3.65 0.002 42 0.002
2.5667 0.002 3.1167 0 3.6667 0.002 4.2167 0.002
2.5833 0.002 3.1333 0.002 3.6833 0.002 4.2333 0.003
2.6 0 3.15 0.002 37 0.002 425 0.004
2.6167 0.002 3.1667 0.001 3.7167 0.002 4.2667 0.002
2.6333 0.002 3.1833 0.001 3.7333 0.002 4,2833 0.002
2.65 0.001 32 0 3.75 0.002 43 0.002
2.6667 0.002 3.2167 0 3.7667 0.002 4.3167 0.003
2.6833 0.002 3.2333 0.001 3.7833 0.004 4.3333 0.002
2.7 0.002 325 0.002 3.8 0.002 435 0.003
2.7167 0.002 3.2667 0.001 3.8167 0.002 4.3667 0.003
2.7333 0.002 3.2833 0.002 3.8333 0.002 4.3833 0.001



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-§

(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
4.4 0.002 4.95 0.004 7.5 0.004 10.25 0.004
4.4167 0.002 4.9667 0.002 7.5833 0.003 10333 0.004
4.4333 0.001 49833 0.004 7.6667 0.005 10417 0.004
445 0.001 5 0.004 TS 0.003 10.5 0.004
4.4667 0.002 5.0833 0.004 7.8333 0.003 10.583 0.003
44833 0.002 5.1667 0.004 7.9167 0.003 10.667 0.003
4.5 0.002 5.25 0.004 8 0.004 10.75 0.004
45167 0.003 53333 0.005 8.0833 0.004 10.833 0.003
45333 0.002 5.4167 0.005 8.1667 0.003 10.917 0.004
4.55 0.002 55 0.005 8.25 0.002 11 0.004
4.5667 0.002 5.5833 0.002 8.3333 0.002 11.083 0.004
4.5833 0.002 5.6667 0.002 8.4167 0.003 11.167 0.004
4.6 0.004 575 0.004 8.5 0.004 11.25 0.004
4.6167 0.004 5.8333 0.004 8.5833 0.004 11.333 0.004
4.6333 0.004 5.9167 0.004 8.6667 0.005 11.417 0.004
4.65 0.002 6 0.004 8.75 0.004 1135 0.003
4.6667 0.002 6.0833 0.005 8.8333 0.005 11.583 0.004
4.6833 0.002 6.1667 0.004 8.9167 0.005 11.667 0.004
4.7 0.004 6.25 0.002 9 0.005 i ot 0.004
4.7167 0.004 6.3333 0.004 9.0833 0.005 11.833 0.004
47333 0.004 6.4167 0.005 9.1667 0.005 11.917 0.004
4.75 0.002 6.5 0.005 9.25 0.004 12.002 0.004
4,7667 0.002 6.5833 0.003 9.3333 0.005 12.083 0.004
4,7833 0.004 6.6667 0.003 9.4167 0.004 12.167 0.004
4.8 0.004 6.75 0.005 9.5 0.005 1225 0.004
4.8167 0.004 6.8333 0.003 9.5833 0.005 12.333 0.005
4.8333 0.004 6.9167 0.004 9.6667 0.005 12.417 0.004
485 0.004 7 0.003 9.75 0.004 12.5 0.004
4.8667 0.004 7.0833 0.004 9.8333 0.005 12.583 0.004
4.8833 0.004 7.1667 0.004 9.9167 0.004 12.667 0.004
4.9 0.004 725 0.004 10 0.003 12.75 0.005
4.9167 0.004 1.3333 0.004 10.083 0.003 12.833 0.005
4.9333 0.004 7.4167 0.005 10.167 0.004 12.917 0.004



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-§

(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
13 0.005 24 0.009 57 0.007 91.967 0
13.083 0.005 25 0.007 58 0.006 101.97  -0.004
13.167 0.004 26 0.008 59 0.007 111.97 -0.005
13.25 0.006 27 0.008 60 0.005 121.97  -0.005
13.333 0.005 28 0.008 61 0.006 13197  -0.005
13.417 0.004 29 0.007 62 0.006 14197  -0.009
13.5 0.005 30 0.007 63 0.005 151.97  -0.005
13.583 0.005 31 0.007 64 0.005 161.97  -0.006
13.667 0.005 32 0.007 65 0.005 171.97  -0.009
13.75 0.004 33 0.007 66 0.005 181.97  -0.009
13.833 0.004 34 0.007 67 0.004 19197 -0.009
13.917 0.006 35 0.007 68 0.005 20197  -0.009
14 0.004 36 0.007 69 0.004 211.97  -0.008
14.083 0.005 37 0.007 70 0.003 221.97 -0.009
14.167 0.003 38 0.008 71 0.004 23197 -0.008
14.25 0.004 39 0.007 72 0.002 24197  -0.006
14.333 0.005 40 0.009 73 0.004 25197  -0.004
14.417 0.004 41 0.008 74 0.003 26197  -0.003
14.5 0.005 42 0.009 5 0.002 27197  -0.001
14.583 0.005 43 0.008 76 0 281.97 0.001
14.667 0.005 44 0.008 77 0 291.97 0
14.75 0.005 45 0.008 78 0.001 301.97 0.002
14.833 0.005 46 0.006 79 0.001 311.97 0.004
14.917 0.007 47 0.006 80 0 321.97 0.004
15 0.006 48 0.007 81 0 331.97 0.005
16 0.007 49 0.008 82 0 341.97 0.006
17 0.006 50 0.007 83 0 351.97 0.009
18 0.007 51 0.008 84 -0.001 361.97 0.009
19 0.007 52 0.008 85 0 371.97 0.009
20 0.007 53 0.007 86 0 381.97 0.01
21 0.007 54 0.007 87 0 391.97 0.011
22 0.009 55 0.007 88 0 401.97 0.013
23 0.006 56 0.007 89 0 411.97 0.016



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-8
(data collected by datalogger)

Time Recovery  Time Recovery  Time Recovery  Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
42197  0.016 75197  0.06 1082 0.094 1412 0.151
43197  0.018 76197  0.061 1092 0.096 1422 0.152
44197  0.021 77197  0.062 1102 0.099 1432 0.151
45197  0.022 781.97  0.065 1112 0.097 1442 0.155
46197  0.022 791.97  0.064 1122 0.098 1452 0.157
47197  0.025 801.97  0.067 1132 0.098 1462 0.156
48197  0.025 811.97  0.068 1142 0.103 1472 0.159
491.97 0.028 821.97 0.069 1152 0.103 1482 0.162
50197  0.03 83197  0.069 1162 0.106 1492 0.169
51197  0.031 84197  0.07 1172 0.108 1502 0.162
52197  0.033 85197  0.073 1182 0.111 1512 0.169
53197  0.033 861.97  0.072 1192 0.113

541.97 0.032 871.97 0.074 1202 0.111

55197  0.036 881.97  0.075 1212 0.111

561.97  0.038 891.97  0.075 1222 0.114

57197  0.037 901.97  0.075 1232 0.115

58197  0.036 911.97  0.078 1242 0.117

591.97  0.041 921.97  0.078 1252 0.118

601.97  0.04 931.97  0.08 1262 0.12

611.97  0.042 94197  0.08 1272 0.121

62197  0.044 951.97  0.082 1282 0.122

631.97  0.046 96197  0.083 1292 0.126

641.97  0.046 97197  0.085 1302 0.126

65197  0.046 981.97  0.085 1312 0.126

661.97  0.05 991.97  0.085 1322 0.131

67197  0.05 1002 0.085 1332 0.13

68197  0.051 1012 0.088 1342 0.132

691.97  0.055 1022 0.088 1352 0.134

70197  0.056 1032 0.091 1362 0.139

711.97  0.055 1042 0.089 1372 0.141

72197  0.06 1052 0.091 1382 0.143

73197  0.061 1062 0.092 1392 0.146

74197  0.06 1072 0.096 1402 0.15



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min)  (feet) (min) (feet)
0 0 0.55 -0.001 1.1 0 1.65 0.001
0.01666 -0.001 0.56666 0 1.1167 0 1.6667 0.002
003333 0 0.58333  0.001 1.1333 0 1.6833 0.002
0.05 0 0.6 0 113 -0.001 1:7 0.002
0.06666 0 0.61666 -0.001 1.1667 0 1.7167 0.002
0.08333 -0.001 0.63333 0 1.1833 0.001 1.7333 0.002
0.1 0 0.65 0.001 12 0.001 1.75 0.002
0.11666 0 0.66666  0.001 1.2167 0 1.7667 0.002
0.13333 0 068333 0 1.2333 0.002 1.7833 0.001
015 -0.001 0.7 0.001 1.25 0.001 1.8 0.003
0.16666 -0.001 0.71666  0.001 1.2667 0 1.8167 0.003
0.18333 0 0.73333  0.001 1.2833 0.002 1.8333 0.002
0.2 -0.001 0.75 -0.001 1.3 0.002 1.85 0.002
0.21666 -0.001 0.76666  0.001 1.3167 0.002 1.8667 0.003
0.23333 -0.001 0.78333  0.001 13333 0.003 1.8833 0.002
0.25 0 0.8 0 135 0.002 1.9 0.001
0.26666 -0.001 0.81666 0 1.3667 0 1.9167 0.002
0.28333 -0.001 083333 0 1.3833 0.001 1.9333 0.002
03 -0.001 0.85 0 14 0.001 1.95 0.002
0.31666  0.001 0.86666 -0.001 1.4167 0.002 1.9667 0.002
033333 0 0.88333 0 1.4333 0.002 1.9833 0.002
0.35 -0.001 0.9 0 1.45 0.001 2 0.003
0.36666 O 0.91666 0.001 1.4667 0.002 2.0167 0.001
038333 0 093333 0 1.4833 0.002 2.0333 0.001
0.4 -0.001 0.95 -0.001 15 0 2.05 0.002
041666 0 0.96666 0.001 1.5167 0.002 2.0667 0.003
0.43333 -0.001 0.98333 -0.001 1.5333 0.001 2.0833 0.002
0.45 0 1 -0.001 1.55 0.002 21 0.002
046666 0 1.0167  -0.001 1.5667 0.002 2.1167 0.001
0.48333 0.001 1.0333 0 1.5833 0.001 2.1333 0

0.5 0 1.05 -0.001 1.6 0.002 2.15 0.001
0.51666 0 1.0667 0 1.6167 0.002 2.1667 0.002
053333 0 1.0833 0 1.6333 0.002 2.1833 0.001



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
22 0.001 2.75 0.002 33 0.002 3.85 0.004
2.2167 0.003 2.7667 0.002 3.3167 0.001 3.8667 0.002
2.2333 0.002 2.7833 0.002 3.3333 0.002 3.8833 0.003
2.25 0.002 2.8 0.003 3.35 0.002 39 0.003
2.2667 0.002 2.8167 0.002 3.3667 0.001 3.9167 0.003
2.2833 0.002 2.8333 0.003 3.3833 0.002 3.9333 0.003
2.3 0.001 2.85 0.002 34 0.002 395 0.002
2.3167 0.002 2.8667 0.002 34167 0.002 3.9667 0.001
2.3333 0.002 2.8833 0.002 3.4333 0.002 3.9833 0.003
2:3D 0.003 2.9 0.002 345 0.002 2 0.004
2.3667 0.002 2.9167 0.001 3.4667 0.004 4.0167 0.003
2.3833 0.002 2.9333 0.002 3.4833 0.002 4.0333 0.004
2.4 0.003 295 0.003 35 0.002 4.05 0.002
24167 0.003 2.9667 0.001 3.5167 0.002 4.0667 0.002
2.4333 0.002 2.9833 0.002 3.5333 0.002 4.0833 0.004
245 0.002 3 0.002 3.55 0.002 4.1 0.004
2.4667 0 3.0167 0.002 3.5667 0.002 41167 0.004
2.4833 0.002 3.0333 0.002 3.5833 0.004 4.1333 0.003
25 0.002 3.05 0.001 3.6 0.002 4.15 0.003
2.5167 0.001 3.0667 0 3.6167 0.002 4,1667 0.004
25333 0 3.0833 0 3.6333 0.002 4.1833 0.001
255 0.001 3.1 0.002 3.65 0.002 42 0.002
2.5667 0.002 3.1167 0 3.6667 0.002 4.2167 0.002
2.5833 0.002 3.1333 0.002 3.6833 0.002 4.2333 0.003
2.6 0 3.15 0.002 3.7 0.002 425 0.004
2.6167 0.002 3.1667 0.001 3.7167 0.002 4.2667 0.002
2.6333 0.002 3.1833 0.001 3.7333 0.002 4.2833 0.002
2.65 0.001 32 0 3.75 0.002 43 0.002
2.6667 0.002 3.2167 0 3.7667 0.002 4.3167 0.003
2.6833 0.002 3.2333 0.001 3.7833 0.004 43333 0.002
27 0.002 3.25 0.002 38 0.002 4.35 0.003
2.7167 0.002 3.2667 0.001 3.8167 0.002 43667 0.003
2.7333 0.002 3.2833 0.002 3.8333 0.002 43833 0.001



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
44 0.002 495 0.004 7.5 0.004 10.25 0.004
44167 0.002 4.9667 0.002 7.5833 0.003 10.333 0.004
44333 0.001 4,9833 0.004 7.6667 0.005 10.417 0.004
4.45 0.001 5 0.004 gL 0.003 10.5 0.004
4.4667 0.002 5.0833 0.004 7.8333 0.003 10.583 0.003
4.4833 0.002 5.1667 0.004 7.9167 0.003 10.667 0.003
4.5 0.002 5.25 0.004 8 0.004 10.75 0.004
45167 0.003 5.3333 0.005 8.0833 0.004 10.833 0.003
45333 0.002 5.4167 0.005 8.1667 0.003 10.917 0.004
4,55 0.002 55 0.005 8.25 0.002 11 0.004
4.5667 0.002 5.5833 0.002 8.3333 0.002 11.083 0.004
4.5833 0.002 5.6667 0.002 8.4167 0.003 11.167 0.004
4.6 0.004 575 0.004 8.5 0.004 11.25 0.004
46167 0.004 5.8333 0.004 8.5833 0.004 11.333 0.004
4.6333 0.004 5.9167 0.004 8.6667 0.005 11.417 0.004
4.65 0.002 6 0.004 8.75 0.004 11.5 0.003
4.6667 0.002 6.0833 0.005 8.8333 0.005 11.583 0.004
46833 0.002 6.1667 0.004 8.9167 0.005 11.667 0.004
4.7 0.004 6.25 0.002 9 0.005 11.75 0.004
4,7167 0.004 6.3333 0.004 9.0833 0.005 11.833 0.004
47333 0.004 6.4167 0.005 9.1667 0.005 11.917 0.004
4,75 0.002 6.5 0.005 9.25 0.004 12.002 0.004
4,7667 0.002 6.5833 0.003 9.3333 0.005 12.083 0.004
47833 0.004 6.6667 0.003 94167 0.004 12.167 0.004
4.8 0.004 6.75 0.005 9.5 0.005 12.25 0.004
4.8167 0.004 6.8333 0.003 9.5833 0.005 12.333 0.005
4.8333 0.004 6.9167 0.004 9.6667 0.005 12.417 0.004
4.85 0.004 i 0.003 9.75 0.004 12.5 0.004
4.8667 0.004 7.0833 0.004 9.8333 0.005 12.583 0.004
48833 0.004 7.1667 0.004 9.9167 0.004 12.667 0.004
49 0.004 125 0.004 10 0.003 12.75 0.005
49167 0.004 7.3333 0.004 10.083 0.003 12.833 0.005
49333 0.004 7.4167 0.005 10.167 0.004 12.917 0.004



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
13 0.005 24 0.009 5¢ 0.007 91.967 0
13.083 0.005 25 0.007 58 0.006 101.97  -0.004
13.167 0.004 26 0.008 59 0.007 11197  -0.005
13.25 0.006 27 0.008 60 0.005 12197  -0.005
13333 0.005 28 0.008 61 0.006 131.97  -0.005
13.417 0.004 29 0.007 62 0.006 14197  -0.009
135 0.005 30 0.007 63 0.005 151.97  -0.005
13.583 0.005 31 0.007 64 0.005 161.97  -0.006
13.667 0.005 32 0.007 65 0.005 17197  -0.009
13,75 0.004 33 0.007 66 0.005 181.97  -0.009
13.833 0.004 34 0.007 67 0.004 191.97  -0.009
13.917 0.006 35 0.007 68 0.005 201.97  -0.009
14 0.004 36 0.007 69 0.004 21197  -0.008
14.083 0.005 37 0.007 70 0.003 22197 -0.009
14.167 0.003 38 0.008 71 0.004 23197  -0.008
14.25 0.004 39 0.007 72 0.002 24197  -0.006
14.333 0.005 40 0.009 73 0.004 25197  -0.004
14.417 0.004 41 0.008 74 0.003 261.97 -0.003
14.5 0.005 42 0.009 75 0.002 27197 -0.001
14.583 0.005 43 0.008 76 0 281.97 0.001
14.667 0.005 44 0.008 77 0 291.97 0
14.75 0.005 45 0.008 78 0.001 301.97 0.002
14.833 0.005 46 0.006 79 0.001 311.97 0.004
14.917 0.007 47 0.006 80 0 321.97 0.004
15 0.006 48 0.007 81 0 331.97 0.005
16 0.007 49 0.008 82 0 341.97 0.006
17 0.006 50 0.007 83 0 351.97 0.009
18 0.007 51 0.008 84 -0.001 361.97 0.009
19 0.007 52 0.008 85 0 371.97 0.009
20 0.007 53 0.007 86 0 381.97 0.01
21 0.007 54 0.007 87 0 391.97 0.011
22 0.009 55 0.007 88 0 401.97 0.013
23 0.006 56 0.007 89 0 411.97 0.016



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-9
(data collected by datalogger)

Time Recovery Time Recovery Time Recovery Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
421.97 0.016 751.97 0.06 1082 0.094 1412 0.151
431,97 0.018 761.97 0.061 1092 0.096 1422 0.152
441.97 0.021 771.97 0.062 1102 0.099 1432 0.151
451.97 0.022 781.97 0.065 1712 0.097 1442 0.155
461.97 0.022 791.97 0.064 1122 0.098 1452 0.157
471.97 0.025 801.97 0.067 1132 0.098 1462 0.156
481.97 0.025 811.97 0.068 1142 0.103 1472 0.159
491.97 0.028 821.97 0.069 1152 0.103 1482 0.162
501.97 0.03 831.97 0.069 1162 0.106 1492 0.169
511.97 0.031 841.97 0.07 1172 0.108 1502 0.162
521.97 0.033 851.97 0.073 1182 0.111 1512 0.169
531.97 0.033 861.97 0.072 1192 0.113

541.97 0.032 871.97 0.074 1202 0.111

551.97 0.036 881.97 0.075 1212 0.111

561.97 0.038 891.97 0.075 1222 0.114

571.97 0.037 901.97 0.075 1232 0.115

581.97 0.036 911.97 0.078 1242 0.117

591.97 0.041 921.97 0.078 1252 0.118

601.97 0.04 931.97 0.08 1262 0.12

611.97 0.042 941.97 0.08 1272 0.121

621.97 0.044 951.97 0.082 1282 0.122

631.97 0.046 961.97 0.083 1292 0.126

641.97 0.046 971.97 0.085 1302 0.126

651.97 0.046 981.97 0.085 1312 0.126

661.97 0.05 991.97 0.085 1322 0.131

671.97 0.05 1002 0.085 1332 0.13

681.97 0.051 1012 0.088 1342 0.132

691.97 0.055 1022 0.088 1352 0.134

701.97 0.056 1032 0.091 1362 0.139

711.97 0.055 1042 0.089 1372 0.141

721.97 0.06 1052 0.091 1382 0.143

731.97 0.061 1062 0.092 1392 0.146

741.97 0.06 1072 0.096 1402 0.15



RECOVERY TEST DATA
INDUSTRIAL ASPHALT
WELL MW-13
(data collected by datalogger)

Time Recovery Time Recovery  Time Recovery  Time Recovery
(min) (feet) (min) (feet) (min) (feet) (min) (feet)
0 0 0.75 0.93 14 10.52 80 14.27
0.0033  -0.02 0.8333 1.04 16 11.19 82 14.28
0.0066 0 0.9167 115 18 11.67 84 14.29
0.0099 0.01 1 1.25 20 12.06 86 14.32
0.0133 0.01 1.0833 1.35 22 12.42 88 14.32
0.0166 0.01 1.1667 1.44 24 1271 90 14.33
0.02 0.02 125 1.53 26 12.97 92 14.35
0.0233 0.01 13333 1.6 28 13.19 94 14.34
0.0266 0.01 1.4166 1.68 30 13317 96 14.34
0.03 0.04 1.5 1.77 32 13.52 98 14.36
0.0333 0.03 1.5833 1.83 34 13.62 100 14.36
0.05 0.05 - 1.6667 1.92 36 1373 110 14.4
0.0666 0.07 172 2.01 38 13.78 120 14.44
0.0833 0.09 1.8333 2.08 40 13.84 130 14.45
0.1 0.12 1.9167 2.16 42 13.91 140 14.47
0.1166 0.13 2 2.24 44 13.94 150 14.5
0.1333 0.16 2.5 2.82 46 13.98 160 14.5
0.15 0.18 3 335 48 14 170 14.52
0.1666  0.19 3.5 3.89 50 14.03 180 14.54
0.1833 0.21 4 4.36 52 14.06 190 14.53
0.2 0.24 4.5 4.76 54 14.08 200 14.56
0.2166 0.26 5 5.14 56 14.11 210 14.55
0.2333 0.27 35 552 58 14.13 220 14.56
0.25 0.3 6 5.93 60 14.13 230 14.58
0.2666 0.32 6.5 6.4 62 14.17 240 14.59
0.2833 0.33 7 6.76 64 14.18 250 14.59
0.3 0.36 7.5 7.07 66 14.19 260 14.6
0.3166 0.38 8 1317 68 14.2 270 14.61
0.3333 0.4 8.5 1.7 70 14.22 280 14.6
0.4167 0.49 9 8.02 72 14.22 290 14.63
0.5 0.6 9.5 8.3 74 14.24 300 14.63
0.5833 0.71 10 8.61 76 14.25 310 14.64
0.6667 0.81 12 9.67 78 14.27 320 14.66



BENZENE

PARAMETER INPUT TIME

50
20
6.1
03
16.4
55
06
274

15

(YEARS)

0.082191
0.164383
0.246575
0.5
1
15
2
25
3
35
4
45
5
55
6
65
7
75
8
85
9
95
10
105
11
115
12
125
13
135
14
145
15
15.5
16
165
17
175
18
185
19
195

TIME
(DAYS)

30
60
90
182
365
547.5
730
912
1085
1278
1460
1642
1825
2008
2190
2372
2555
2738
2920
3102
3285
3468
3650
3832
4015
4198
4380
4562
4745
4928
5110
5292
5475
5658
5840
6022
6205
6388
6570
6752
6935
7118

CONCENTRATION

2.893E-24
3.454E-12
0.000000
0.000155
0.004494
0.007370
0.006208
0.004082
0.002384
0.001308
0.000696
0.000362
0.000185
0.000093
0.000047
0.000023
0.000011
0.000005
0.000003
0.000001
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
1.836E-10
9.187E-11
4.617E-11
2.321E-11
1.163E-11
5.830E-12
2.934E-12
1.477E-12
7.414E-13
3.722E-13



20
205
21
215
22
225
23
235
24
245
25
255
26
265
27
275
28
28.5
29
295
30
30.5
31
315
32
325
33
335
34
345
35
355
36
36.5
37
375
38
385
39
39.5
40
405
41
415
42
425
43

7300
7482
7665
7848
8030
8212
8395
8578
8760
8942
9125
9307.5
9490
9672.5
9855
10037.5
10220
10402.5
10585
10767.5
10950
111325
11315
114975
11680
11862.5
12045
12227.5
12410
12592.5
12775
12957.5
13140
133225
13505
136875
13870
14052.5
14235
14417.5
14600
14782.5
14965
151475
15330
15512.5
15695

1.876E-13
9.459E-14
4.753E-14
2.389E-14
1.206E-14
6.086E-15
3.062E-15
1.541E-15
7.785E-16
3.935E-16
1.982E-16
1.000E-16
5.049E-17
2.549E-17
1.288E-17
6.504E-18
3.286E-18
1.661E-18
8.396E-19
4.245E-19
2.147E-19
1.086E-19
5.492E-20
2.779E-20
1.406E-20
7.118E-21
3.603E-21
1.824E-21
9.230E-22
4.679E-22
2.370E-22
1.201E-22
6.085E-23
3.084E-23
1.563E-23
7.923E-24
4.017E-24
2.037E-24
1.033E-24
5.238E-25
2.657E-25
1.348E-25
6.839E-26
3.470E-26
1.761E-26
8.938E-27
4.537E-27



435

445

455
46
465
47
475

48.5
49
49.5
50
505
51
515
52
52.5
53
53.5

545
55
55.5
56
56.5
57
57.5
58
58.5
59
59.5

60.5
61
615
62
62.5

63.5
64.5
65.5

66
66.5

15877.5
16060
16242.5
16425
16607.5
16790
16972.5
17155
17337.5
17520
17702.5
17885
18067.5
18250
184325
18615
18797.5
18980
19162.5
19345
19527.5
19710
19892.5
20075
20257.5
20440
20622.5
20805
20987.5
21170
21352.5
21535
217175
21900
220825
22265
224475
22630
228125
22995
231775
23360
235425
23725
23907.5
24090
242725

2.303E-27
1.169E-27
5.937E-28
3.015E-28
1.531E-28
7.775E-29
3.949E-29
2.006E-29
1.019E-29
5.178E-30
2.631E-30
1.337E-30
6.795E-31
3.454E-31
1.756E-31
8.924E-32
4 537E-32
2.306E-32
1.173E-32
5.963E-33
3.032E-33
1.542E-33
7.843E-34
3.989E-34
2.029E-34
1.032E-34
5.252E-35
2.672E-35
1.358E-35
6.917E-36
3.520E-36
1.791E-36
9.116E-37
4.640E-37
2.362E-37
1.202E-37
6.119E-38
3.115E-38
1.586E-38
8.074E-39
4111E-39
2.093E-39
1.066E-39
5.428E-40
2.764E-40
1.408E-40
7.170E-41



67 24455
675 246375
68 24820
68.5 250025
69 25185
69.5 253675
70 25550
Seventy ye ear average:

3.652E-41
1.860E-41
9.476E-42
4 827E-42
2.459E-42
1.253E-42
6.383E-43

0.000195 mg/!



PARAMETER INPUT TIME

1300
20
6.1
0.3
16.4
55
06
274

9.7

NAPTHALENE
TIME

(YEARS) (DAYS)
0.082191 30
0.164383 60
0.246575 90
05 182
1 365
15 5475
2 730
25 912
3 1095
35 1278
4 1460
45 1642
5 1825
55 2008
6 2190
65 2372
7 2555
75 2738
8 2920
85 3102
9 3285
9.5 3468
10 3650
105 3832
11 4015
15 4198
12 4380
125 4562
13 4745
135 4928
14 5110
145 5292
15 5475
155 5658
16 5840
165 6022
17 6205
17.5 6388
18 6570
185 6752
19 6935
19.5 7118

CONCENTRATION

L2213 2 L0 Ll d

1.278E-78
5.099E-52
2.869E-25
2.465E-12
0.000000
0.000004
0.000060
0.000347
0.001146
0.002674
0.004983
0.007962
0.011359
0.014876
0.018281
0.021397
0.024068
0.026215
0.027825
0.028918
0.029519
0.029682
0.029469
0.028940
0.028153
0.027170
0.026038
0.024792
0.023477
0.022132
0.020776
0.019421
0.018083
0.016811
0.015578
0.014393
0.013268
0.012213
0.011220
0.010286
0.009416



20
205
21
215
22
225
23
235
24
245
25
255
26
26.5
27
275
28
28.5
29
29.5
30
305
31
315
32
325
33
33.5
34
345
35
35.5
36
36.5
37
37.5
38
38.5
39
39.5
40
40.5
41
41.5
42
425
43

7300
7482
7665
7848
8030
8212
8395
8578
8760
8942
9125
9307.5
9490
9672.5
9855
10037.5
10220
10402.5
10585
10767.5
10950
111325
11315
114975
11680
11862.5
12045
12227.5
12410
12592.5
12775
12957.5
13140
133225
13505
136875
13870
14052.5
14235
14417.5
14600
14782.5
14965
15147.5
15330
155125
15695

0.008611
0.007865
0.007172
0.006533
0.005947
0.005410
0.004914
0.004460
0.004048
0.003671
0.003325
0.003011
0.002725
0.002465
0.002229
0.002015
0.001820
0.001644
0.001484
0.001339
0.001208
0.001090
0.000983
0.000886
0.000798
0.000719
0.000648
0.000584
0.000526
0.000473
0.000426
0.000383
0.000345
0.000310
0.000279
0.000251
0.000226
0.000203
0.000183
0.000164
0.000148
0.000133
0.000119
0.000107
0.000096
0.000087
0.000078



435
44
445

455
46
46.5
47
475

485
49
49.5
50
505
51
515
52
52.5
53
535
54
54.5
55
55.5
56
56.5
57
575

58.5
59
595
60
60.5
61
61.5
62
62.5

63.5
64.5
65.5

66
66.5

15877.5
16060
16242.5
16425
16607.5
16790
16972.5
17155
173375
17520
177025
17885
18067.5
18250
184325
18615
187975
18980
191625
19345
19527.5
19710
19892.5
20075
20257.5
20440
20622.5
20805
20987.5
21170
213525
21535
21717.5
21900
220825
22265
22447.5
22630
228125
22995
23177.5
23360
235425
23725
23907.5
24090
24272.5

0.000070
0.000063
0.000056
0.000051
0.000045
0.000041
0.000037
0.000033
0.000029
0.000026
0.000024
0.000021
0.000019
0.000017
0.000015
0.000014
0.000012
0.000011
0.000010
0.000009
0.000008
0.000007
0.000006
0.000005
0.000005
0.000004
0.000004
0.000003
0.000003
0.000003
0.000002
0.000002
0.000002
0.000002
0.000001
0.000001
0.000001
0.000001
0.000001
0.000001
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000



Y . -

67 24455
67.5 246375
68 24820
685 250025
69 25185
695 253675
70 25550
Seventy ye ear average:

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

0.005098 mg/



PCBs
PARAMETER INPUT TIME TIME CONCENTRATION
(YEARS) (DAYS)
50 0.082191 30 0
20 0.164383 60 0
6.1 0.246575 90 0
03 05 182 EeRER AR
16.4 1 365 RE R AR AR
5.5 15 547.5 2.016E-91
06 2 730 7.424E-69
274 10 3650 3.724E-15
0 20 7300 0.000000
0 30 10950 0.000000
100 40 14600 0.000008
50 18250 0.000026
60 21900 0.000050
70 25550 0.000075
80 29200 0.000094
90 32850 0.000105
100 36500 0.000110
150 54750 0.000076
200 73000 0.000035
300 109500 0.000005



