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Proposed S.C.R.T.D. Headquarters Project
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Los Angeles, California
CCW Project No. 91-31-261-01

Ladies/Gentlemen:

This report presents results of our Preliminary Soils and Geology Report for the
proposed Southern California Rapid Transit District (S.C.R.T.D.) Headquarters
Project and Gateway Center at Union Station in downtown, Los Angeles. This
report was prepared as part of the Environmental Analysis (EA) and
Environmental Impact Report (EiR) for the proposed Union Station Headquarters
Project. S.C.R.T.D. requested this report stand alone and be submitted very
early in the EA/EIR process in order to flag fatal flaws. In our opinion, there are
no fatal flaws to the proposed development, although proposed site
development will be complicated by shallow groundwater conditions, evidence
of soil and groundwater contamination within the project vicinity, and presence
of existing structures and improvements.

This report summarizes preliminary information, findings and conclusions
developed during our geologic and geotechnical assessment of the project site.
The findings and conclusions presented in this report will later be integrated into
the EIR documents where appropriate at the completion of the project study.
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This report was prepared in accordance with S.C.R.T.D. Contract No. 5632, P.R.
No.:1-4200, R.F.P. No.:81-80.

We welcome the opportunity to discuss our findings and provide additional
studies or services should they be desired. '
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EXECUTIVE SUMMARY

This report presents results of a preliminary soils and geology study by Converse
Consuitants West (CCW) and MAA Engineering Consultants, Inc. for the proposed
Southern California Rapid Transit District Headquarters Project site in downtown, Los
Angeles. This report was prepared as of the Environmental Analysis (EA) and
Environmental impact Report (EIR) for the proposed Union Station Headquarters Project.
The purposes of this study were to (1) update, evaluate and better define soils and
groundwater conditions at the Project site, (2) assess geologic and geotechnical design
considerations for the proposed development, and (3) to flag serious flaws of the
proposed development early on in the EA/EIR process.

This report was written for planning of the proposed Headquarters Project described
herein and does not include all the Project information and construction details at the
EA/EIR level of investigation. This is a preliminary report and detailed geotechnical and
environmental investigations of the Project site are recommended.

In our opinion, there are no serious flaws to the proposed development, although
proposed site development will be complicated by shallow groundwater conditioﬁs,
evidence of localized éoil and groundwater contamination within the project vicinity, and
the presence of exiting structures and improvements.

In general, the subsurface conditions consists of undocumented fill soils and natural
alluvial sediments overlying siltstone and claystone of the Puente Formation. Depth to the
Puente Formation ranged from about 85 to 108 feet beneath the existing surface of the
site. The groundwater table occurs within the alluvial sediments about 30 feet below
surface. Groundwater levels have been subject to seasonal and long term fluctuations

ranging between elevations 250 to 257 feet above sea level.

Our preliminary study included research and review of available geotechnical information

and reports, interpretation of aerial photos, drilling seven shallow soil borings to assess

91-31-261-01
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potential toxicity of the site “B" study area, laboratory testing, geologic research, and

engineering evaluation. Preliminary findings of our study are summarized below:

Site Conditions

~

The general project vicinity has been industrialized for more than 100 years.
Former land uses and industrial piants have contributed to soil and groundwater
near the Project site. Soil and groundwater contamination have been reported by
Caltrans during construction of the El Monte Busway in 1986 about 300 feet east
of the Project site.

Seven shallow soil borings were drilled to evaluate general site conditions and
potential toxicity of the site "B" parcel study area. Borings 1 through 6 were drilled
within the study area and Boring 7 was drilled off-site on the RTD parcel.
Laboratory analysis of the soil samples from six of the seven soil borings revealed
non-detectable concentrations of volatile and semi-volatile organic compounds for
the depth intervals tested. Boring 4, located along the east central portion of the
site detected low concentrations of semi-volatile organic compounds.

Groundwater Conditions

Groundwater data obtained from the seven exploratory borings drilled for this study
indicate that current groundwater levels beneath the site occurs at approximate
elevations between 246.5 to 251 feet above sea level.

Groundwater samples recovered from monitoring well MW-5 on December 19,
1991 were analyzed. iIn general, laboratory data indicate the groundwater in
vicinity of monitoring well MW-5 is affected by low concentrations of volatile organic
compounds. The water samples had a moderate to strong "rotten-egg” odor of
hydrogen sulfide. The hydrogen sulfide in the groundwater forms a weak acid and
can be potentially corrosive. A

Phase | of the proposed Project is planned with four levels of subterranean
parking. Level P-4 of the subterranean parking would be founded at about
Elevation 240 to 245 feet. Construction at this level, 35 to 40 feet below surface,
would require construction dewatering.

Seismicity

The site is situated within the seismically-active Los Angeles Basin in Southern
California. There are a number of active (movement in the last 11,000 years)
regional faults near the Project site. The nearest surface trace of an active fault is
the Raymond Fault located 4.4 miles north of the site. Strong groundshaking can
be expected to occur in the Project vicinity as a result of future seismic activity in
the surrounding region.

91-31-261-01 v
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Loss of Mineral Resources

. The Project site is located about 1,200 feet north of the Union Station Oil Field.
Most of the economically recoverable oil reserves have been mined and loss of oil
resources is considered negligible.

. The Project site is not within an area of historic aggregate productlon and loss of
aggregate mineral resources is considered negligible. A

Flooding

. Review of the Preliminary Flood Insurance Study Work Map (FEMA, 1989) indicates
that the proposed Project site is located in an area of minimal flooding (Zone C).
The Zone C area has been identified in the community flood insurance study as
an area of moderate or minimal hazard from the principal source of flood in an
area. However, buildings in this zone could be flooded by severe, concentrated
rainfall coupled with inadequate local drainage systems.

. The proposed Project site is located within a 100-year flood inundation zone as
designated in an unofficial draft feasibility report by the U.S. Army Corps of
Engineers. This report reviewed the adequacy of flood control along main stream
systems of the Los Angeles River. The report concluded that Reach 3 of the Los
Angeles River has inadequate capacity to protect the basin communities in the
future. The primary cause of the existing system inadequacies is a substantial
increase in local runoff resulting from developed/paved areas. This draft feasibility
study is considered to be less detailed than the FEMA flood hazard studies.

Siope/Foundation Stability

. Four levels of subterranean parking are planned for the proposed development.
Temporary slopes or shoring will be required for the proposed construction.
Shoring design must consider support to the adjacent structures or underground
utilities.

. Undocumented fill soils up to 22 feet in depth were encountered below existing
ground surface. These undocumented fill soils are considered unsuitable for
support of the proposed structures. Most of these undocumented fill soils will be
removed during excavation of the four levels of subterranean parking.
Undocumented fill soils beneath proposed structures or improvements should be
removed and recompacted in accordance with project specifications and City of
Los Angeles Building Codes.

91-31-261-01 y
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1.0 INTRODUCTION

This report presents results of a preliminary soils and geology study by Converse
Consultants West (CCW) and MAA Engineering Consultants, In¢. at the site of the
proposed S.C.R.T.D. Headquarters Project and Gateway Center at Union Station. The
purposes of this study were to update, evaluate and better define soils and groundwater
conditions at the project site and assess geologic and geotechnical design considerations

for the proposed development.

This report was written for planning of the proposed S.C.R.T.D. Headquarters and
Gateway Center described herein, and is intended for use by the Southern California
Rapid Transit District, and associated project professionals in developing plans and
project designs. Since this report is intended for use in project planning, it should be -
recognized that it is impossible to include all project information and construction details
at the EA/EIR level of investigation. This is a preliminary report and detailed geotechnical

and environmental investigations of the project site are recommended.

91-31-261-01 | 1
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20 PROJECT DESCRIPTION

2.1 Site Description

The project site consists of an approximately 6.8-acre rectilinear-shaped parcel located
east of the Union Station Passenger Terminal Facility in downtown Los Angeles. As
shown on Figure 2.1.1, "Site Location Map," the site is located east of the Los Angeles
civic center just north of the Hollywood Freeway and El Monte Busway. The site is about
1,200 feet west of the Los Angeles river channel.

An aerial photograph depicting the site and general project vicinity in February of 1990
is shown on Figure 2.1.2. This photograph shows the diversity and high concentration
of mixed-use development within the project vicinity including commercial, industrial,

transportation and public service facilities.

The site’'s topography is relatively level with the exception of alarge stockpile of excavated
soils located on the central portion of the site (Figure 2.1.3). Portions of this stockpile
have been removed since November 1990 and after the completion of our field
exploration in December 1991. The stockpile has become smaller as the soils have been
used as backfill for the Metro Rail subway or exported off the site.

As shown on Drawing 1, "Site Plan and Location of Borings," the project site is bounded
by Macy Street to the north, Vignes Street to the east, the El Monte Busway and
Hollywood Freeway to the south, and the Union Station Passenger Terminal raised track

platform area to the west.

The Metro Rail subway corridor crosses diagonally across the southern portion of the
project site. This portion of the subway consists of the Metro Union Station platform and
track cross-overs. Major work on the subway tunnel structure was completed in 1990
and 1991 and is presently buried beneath the existing surface along the south end of the

site. |

91-31-261-01 2
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The Metro Rail subway was constructed using a cut-and-cover method. Prior to cut-and-
cover construction, a 30-inch thick siurry cut-off wall was constructed along the subway
alignment. This excavated slurry wall reportedly extended through the overlying alluvial
sediments and into underlying bedrock. (Excavation Detail and Tieback Patterns, STS
Consultants, Job No. 25569.) This cut-off wall was designed to minirﬁize groundwater
inflow during construction and provide temporary excavation support during construction.
As the tunnel structure was excavated, multiple rows of the tie-back anchors were
installed into the adjoining sediments to provide support for the exhumed vertical slurry
walls. Atthe completion of the tunnel structure, the cut-off wall and tie-back anchors were
left in place, and the excavation was backfilled.

As shown on Drawing No.1, the buried footprint of the subway tunnel structure is
approximately 80 to 110 feet wide. Future "AR-Track" and "AL-Track" tunnel portals are
located near the southeast portion of the site. These portals will connect future tunnel
alignments presently planned for the Metro Rail Project. A number of service and support
structures are located on the present ground surface. These structures include the
station entrance, blast relief shaft, exhaust shafts, fresh air intakes, emergency exits, vents
and various service manholes. The bottom of the subway tunnel structure is founded
about 50 feet below existing ground surface near elevation 230 feet, (Union Station
Construction Contract No. A-135, dated 1987).

The south end of the project site is bounded by the El Monte Busway. The busway
consists of a 2-lane, elevated roadway bridge supported on columns and runs along the
north side of the Hollywood Freeway.

The western edge of the project site is bounded by the Union Station Passenger Terminal
raised track platform area. Rail lines servicing the Union Station Terminal pick-up and
disembark train passengers on eight platforms along the track spurs. The raised track
platforms are about 12 to 16 feet above the existing project site at about elevation
293 feet (Mollenhauer, et. al., Survey No. 15365, dated 3/91). The rail lines enter the

91-31-261-01 6
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terminal facility across a bridge which spans Macy Street at the northwest corner of the

project site.

The northern portion of the project site was fenced with a chain-like and barb wire fence.
This area was formerly occupied by water treatment plant used to treat groundwater

discharge from the Metro Rail Project (Figure 2.1.3).

2.2  Project Description
The proposed project action consists of a joint development of two separate contiguous

properties which comprise the project site. The northerly 4.2 acre site "B" parcel is

currently owned by Catellus Development Corporation {Catellus). The approximate limits
of this parcel are shown on Drawing 1, "Site B Parcel Study Area.” The southerly 2.6 acre
site "A” parcel is currently owned by the S.C.R.T.D.. A combination land acquisition/land
exchange is contemplated, along with a lot line adjustment and the creation of new

permanent public transit easements for planned public transit facilities.

The proposed 12.3-acre Gateway Center development will include the proposed 4.8-acre
Project (comprised of the Phase | SCRTD headquarters and the Phase [l office tower) as
well as previously-approved Public Transit Improvements (PTIs). Phase | of the Project

and the adjacent PTIs will contain subterranean parking facilities.

The development of the Gateway Center is planned in multiple phases. Phase |
development will consist of the construction of the 26-story S.C.R.T.D. Headquarters office
tower at the north end of the project site and the Metro Plaza area underlain by four levels

.of subterranean parking. Based on present plans, level P-4 of the subterranean parking

structure will be founded at about elevation 240 to 245 feet (McLarand, et.al., Building
Section, Drawing A-15, December 20, 1991). The proposed Metro Plaza and
subterranean parking structure is designed to straddle the existing Metro Rail Tunnel
structure with lower levels of parking planned on the northeast and southwest sides of the

subway alignment.

91-31-261-01 7
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Phase |l development will invoive the construction of an office/commercial tower. Phase
Il development will start at a later date depending on market conditions.

91-31-261-01 8
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3.0 SCOPE OF SERVICES

This preliminary investigation included an engineering and geologic reconnaissance,
subsurface exploration to assess general site conditions and toxicity of the site "B" parcel
study area, laboratory testing, geologic research, engineering evaluation, and preparation

of this report. More specifically, the scope of work included the following tasks:

. Research and review of existing geologic and geotechnical information and
documents

. Interpretation and analysis of aerial photographs dating back to the 1920’s to
evaluate former land uses as well as their potential for discharging hazardous
wastes

. Drilling seven shallow exploratory soil borings to assess general site conditions and

toxicity of the site "B" parcel study area. The borings were advanced using a CME
75 hollow-stem auger drill rig. Locations of the borings are shown on Drawing 1.

. Collection of one groundwater sample from an.existing monitoring well for analysis.
. Laboratory analysis of soil samples and groundwater sample.
. Preparation of this report which presents the results of our field exploration,

laboratory analysis and assessment of geologic and geotechnical considerations
for the proposed development.

It our understanding that detailed geotechnical and environmental investigations of the
project site are currently being performed by Law/Crandall, Inc., geotechnical consultants
for the project, and Levine-Fricke, environmental consultants for the project. Geotechnical
and environmental reports made available and reviewed for this study are referenced in
Section 10.

91-31-261-01 9
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4.0 FIELD EXPLORATION

4.1 Drilling and Sampling - Site "B" Parcel Study Area

Exploratory soil Borings 1 through 6 were drilled and sampled to assess general site
conditions and toxicity within the site "B" parcel study area. Optional Boring 7 was drilled
and sampled near the southeast portion of the project site for additional information.
Locations of the exploratory borings are shown on Drawing 1, "Site Plan and Location of
Borings." Field exploration was performed between December 16 and 18, 1991.

Soil Borings were drilled with a CME 75 hollow-stem auger drill rig. Sampling tools and
equipment were cleaned with non-phosphate containing detergent and thoroughly rinsed
between sampling intervals and between borings. Drill augers were steam cleaned on a
daily basis. One hundred and twenty feet of clean hollow-stem was bought to the site by
the drill rig each day. Drilling spoi.ls were collected and stored in sealed D.O.T. approved
55-gallon steel drums.

Soil samples were collected at 5-foot intervals using a drive sampler lined with a brass
sleeves. Brass sleeves containing the soil sample were removed from the sample without
contact with the extruder, thereby preventing cross contamination. Soil sample sleeves
were then sealed with teflon and capped with polyethylene caps, labeled and refrigerated.
Caps were not sealed to the sleeves with adhesive tape due to the possibility of
contamination from the tape adhesive. Hydrocarbon vapors of recovered sample were
measured in the field with an organic vapor analyzer (OVA) and photoionizer detector
(PID). Samples were handled in accordance with U.S. EPA and State of California

protocol including chain-of-custody documentation.

Standard penetration tests (SPT) were performed at two depth intervals in the borings.
The SPT sampler was driven into the bottom of the borehole with successive 30-inch
drops of a 140-pound drive weight at the surface. An automatic drive hammer with a
chain lift was used to provide the lifting apparatus. Blow counts were recorded for each

B-inch interval of penetration or fraction thereof up to 18 inches or refusal.

91-31-261-01 10
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The borings were logged by an experienced MAA geologist under the direct supervision
of a State of California Registered Geologist. Soils encountered were logged in
accordance with the Unified Soil Classification system. Boring log summaries are

presented in Appendix A.

Groundwater levels encountered during drilling were measured with an electric sounding

tape and recorded on the borings logs.

The borings were backfilled with bentonite chips hydrated with clean water to within 5 feet
of the ground surface. The top portion of the boring was then backfilled and tamped with

soil.

The groundwater sample was collected from the existing Levine-Fricke monitoring well
MW-5 on December 19, 1991. The monitoring well was approximately 60 feet deep. The
static water level was 33 feet below the top of casing. This monitoring well was reported
to have been recently developed and used for a multi-day pump test. Water samples
were collected with a clean Teflon bailer and placed in laboratory-cleaned glass and
plastic vials. The groundwater samples were refrigerated and transported to Converse
Envirolab in Pasadéna, in accordance with EPA protocol, including chain-of-custody
documentation. Copies of the analytical results and chain-of-custody forms are presented

in Appendix B.

4.2 Previous Field Tests and Exploration
In 1986, Converse Consultants, Inc. performed an 48-hour aquifer pump test on the

project site to evaluate the hydraulic parameters and performance characteristics of the
groundwater aguifer underlying the site. Results of the tests were presented in a report
titled "Union Station Area Aguifer Pump Tests,” dated November 1986. Borings drilled for
this previous investigation and utilized in this report for interpretation of subsurface

conditions are presented in Appendix A.
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Location of the 1986 pump well and observation wells are shown on Drawing 1. These
wells were buried beneath a large soil stockpile which occupied the central portion of the
project site. The condition of the wells could not be determined.

The pump well was drilled with an Ingersol Rand Mode! THB0 direct rotary drill rig. The
rotary wash well boring was advance using a combination of 10-inch, 12-inch and
modified 24-inch diameter tri-cone drill bits. The boring was started with a drilled 10-inch
pilot hole which was successively reamed out to a 24-inch diameter boring using repeated
passes from the 12-inch and 24-inch tri-cone bits. The boring was overdrilled to a depth
of 110 feet (bedrock at a depth of 84.5 feet) then flushed with clean water to dilute the
Supercol, Guar Gum drilling additive used during the drilling operation.

The pump well installation consisted of a 2-inch diameter monitoring well fastened to the
exterior of the 12-inch diameter purﬁp well casing. The 2-inch pump monitoring well was
machine slotted (0.02-inch slot width) schedule 40 PVC casing. The 12-inch diameter
pumping well was machine slotted (0.05-inch full flow slots with 50.548 square inches of
open filter area per 2 linear feet) schedule 160 PVC well casing. Metal centralizers were
used to position the casings within the boring. The annulus hetween the well casing and
the 24-inch well bore was backfilled with design filter sand mix and sealed with 7 feet of
bentonite and concrete above the perforations. A cast-iron well cover was installed over
the completed well installation. The pump well was developed using "air-lift" methods to
initially clean the well followed by pumping to ensure good hydraulic communication with
the aquifer. During this development operation, a preliminary pump test was performed

to evaluate wsII’ performance and determine pumping rates for the actual pump test.

Observation Wells Nos. 1, 2, and 3 were driled and installed during the 1986
investigation. A Failing 1500 drill rig was used to drill and sample each observation well,
The borings were drilled to depths ranging between 84 feet and 94 feet below existing
ground surface as shown on Table B. Each well boring was then flushed with clean water
to dilute the Revert, drilling additive used during the drilling operation. A 2-inch machine
slotted PVC casing was then installed to intervals shown on Table 4.1. The annulus

91-31-261-01 12
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between the 2-inch casings and the 6-inch well bore of each well was backfilled with No.
3 Monterey Sand and sealed with bentonite and concrete. The wells were again flushed
with clean water to dilute any remaining Revert, drilling additive and establish good

hydraulic communication with the aquifer.

Observation Well No. 4 was drilled and installed during the 1983 geotechnical investigation
(1983 observation well No. 5-5). This observation well, constructed of thermoplastic
material (PVC), was "air-lifted" to remove accumulated sediments and develop the well for
re-use during this investigation. Approximately 1300 to 1600 gallons of water were

removed from this well during development.

A summary of the pump well and monitoring well information is presented in Table 4-2.
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TABLE 4.2

1986 PUMP TEST WELL INFORMATION

1S8A SIUE}NSUOY) 35IFALCY

pen Slot." | - Totai Depth -

1 nterval below, | Drllled below
""" Surface’(feet). | Surface (teet)

Site #2 84.5 249 59.6 254’ - 278.9 12/2 787 110

Pump Well (6/6/886)

Observation 84.5 25.0 59.5 254.1" fy =250 279.v 2 10-89 94

Well No. 1 {(6/6/86)

Observation 84.5" 25.3 59.2 254.2' fy = 520 2795 2 © ] 1281 84

well No. 2 (6/6,/86}

Observation 84 26.1 57.9 253.8' ry = 981 279.9' 2 10-79 85

Well No. 3 (6/6/86) - ‘

Observation 90 271 62.9 2532 4, = 199.4 2803 2 60-100 100

Well No. 4 (6/6/86)

(1983-No. 5-5)

* Estimated Value
Average Static Groundwater Elevation on 6/6/86: 254 feet
Weighted Average Saturated Thickness of the Aquifer on 6/6/86: 59.5 feet
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43 Aaquifer Pump Tests
The Aquifer Pump Test was conducted on the project site between June 6 and June 8,

1886. During this test operation the 15-hp submersible pump intake was positioned
approximately 76 to 77 feet below the ground surface. The pump test was performed in
two stages. Stage 1 was a 48-hour stepped rate pump test. Stage 2 was a 24-hour
constant rate pump test. These pump test stages were followed by a 2-hour, 2-minute

recovery test.

The pump test flow rates were controlled by adjusting a 4-inch diameter gate valve

positioned in the discharge line near the well head. These controlled flow rates were

monitored with a 4-inch diameter McCrometer, flow meter which displayed flow rate and

cumulative flow volume. The 4-inch gate valve was periodically adjusted to maintain a

relatively constant flow rate.

Fluctuations in groundwater levels were measured and recorded with programmable data
loggers. An Enviro Lab, DL 120 data logging system, using 50 and 25 psig transducers,
recorded water |evel fluctuations in the pumping wells and observation wells 1, 2, and 3.
A Hermit, Model SE1000B environmental data logger, using a 50 psig transducer,
recorded water level fluctuations in Observation Well 4. Data was processed in the field

with a Compagqg, computer system.

In 1883, Converse Consultants Inc., performed another pump test in a parking lot located
west of the project site and north of The Union Station Passenger terminal building for the
Metro Rail Project. Results of this test were presented in the report titled "Geotechnical
Report, Metro Rail Project, Design Unit A-140," dated October 1983. The following

description of gas problems is excerpted from the 1883 geotechnical report.

® "The pump test was performed near Union Station to provide data for construction dewatering. Two
pump tests were run at the same well to determine aquifer properties and boundary conditions.
Two pump tests were performed because gas, entrained in the water, caused the first test to be
terminated prematurely and additional testing was needed to confirm test results."
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"A constant discharge test was planned with a test duration of 24 to 48 hours. However, because
of gas problems that developed with time, two relatively short duration tests were performed.”

Rubber tubing with a metal tip, attached 1o the methane reading gas detector {made by Gastech,
Inc), was inserted to a depth of 5 feet in the pumping well's water level measuring hole, immediately
after the pump was turned off. Instantly the methane gas detector needle surged 1o a reading of
100% lower explosive limit (LEL) and for some unexplainable reason the gas ignited in the
instrument causing a small explosion that blew the rubber tubing out of the hole. Prior to this, the
gas detector indicated around 30% LEL methane gas each time gas was measured during the
second pump test and did not explode.”

"It is believed that at least a portion of the groundwater underlying the site may be either saturated
with gas which originated from the underlying Puente Formation and/or contain free gas in the
aquifer or underlying Puente Formation that is released as hydrostatic pressures are reduced during
pumping. During the pump test, there was a considerable drop in pressure head near the well as
water flowed into the pump. This pressure drop would have resulted in release of the gas and into
the well head. Additional data would be required to confirm these concepts and delineate the
problem.”
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50 SUBSURFACE CONDITIONS

The stratigraphic sequence of earth materials underlying the proposed S.C.R.T.D.
Headquarters Project and Gateway Center consists of undocumented fills and alluvial
sediments overlying sedimentary bedrock of the Puente Formation. The primary focus
of our study is on the thick accumulations of alluvial sediments deposited over time by
the Los Angeles River. These sediments will provide éupport for the proposed

development.

51 Subsoils
Evaluation of subsoil and bedrock conditions was based on information obtained from
seven exploratory borings drilled for this study and review of previous borings and

geologic sections.

Undocumented fill soils were encountered in each of the seven soil borings. Fill depths
ranged from 9.5 feet in Boring 3 to 17 feet in Boring 7. Fill soils up to 22 feet deep were
encountered during subsurface exploration by others. (Law/Crandall, Report of
Geotechnical Investigation, Proposed Gateway Center, December, 13, 1991). Exploratory
trenches excavated by others at the north end of the project site exposed a number of
buried utility and service lines. These lines were believed to be related to the Metro Rail
water treatment plant which once occupied the site. Fill depths exposed in these
trenches varied from 4 to as much as 10 feet in depth. A limited amount of information
exists concerning depths, extent and variability of undocumented fill, making accurate
interpolation of fills beyond the immediate boring vicinity difficult.

~Natural soils underlying the fills consist of alluvial sediments, composed of sands, silty

sands, gravelly sands, silts, and sandy silts with cobbles and boulders. Cobble and
boulder zones were encountered in most of the deeper borings drilled during the 1986
Union Station Pump Test. Difficult drilling conditions due to cobbles and boulders were
encountered generally between 35 to 45 deep and at greater depths Qverlying the Puente

Formation Bedrock.
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5.2 Puente Formation Bedrock

Bedrock underlying the alluvial sediments consists of the late Miocene age Puente
Formation. The Puente Formation consists of interbedded units of siltstone, claystone,
sandstones and shales. The Puente Formation is believed to contain local hard, cemented

units. Depths to bedrock ranged from 85 to 108 feet beneath the existing site surface.

5.3 Groundwater Conditions

The proposed Gateway Center project site is located in the northern portion of the Central
Groundwater Basin of Los Angeles in an area identified as the Los Angeles Forebay. This
forebay area lies in a zone of transition betyveen the Los Angeles River Narrows to the
north and the Central Groundwater Basin to the south. The area is bounded by the low-
lying Elysian Park Hills to the west and the Repetto Hills to the east.

The groundwater aquifers within the Los Angeles Forebay consist predominantly of water-
bearing alluvial sediments deposited over time by the Los Angeles River. These deposits
have mixed with finer sediments contributed by merging local streams from the
surrounding Elysian Park-Repetto Hills. These aquifer sediments which comprise the Los
Angeles Forebay are considered to have a large available groundwater storage capacity
(Department of Water Resources, Bulletin No. 104, Appendix A, p. 175). Bedrock of the
late Miocene Puente Formation underlies these sediments in the vicinity of the Los
Angeles River Narrows and is exposed at various places in the low-lying hills which
surround the area.

The groundwater recharge in the Los Angeles forebay area is by surface and subsurface
inflow through the Los Angeles River narrows which drains the upper Los Angeles River
area, by percolation of precipitation and local runoff, and by artificial recharge of either

local or imported water.

Groundwater levels beneath the project site are subject to seasonal and long term
variation and fluctuations resulting from precipitation infiltration and groundwater

spreading, recharge and pumping activities.
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Historic groundwater records from Los Angeles County Flood Control records for Well
No. 2774F, located about 1000 feet east of the project site, indicate the groundwater
depth ranged from about 26 to 33 feet below ground surface between August 1934 and
July 1968. These depths corresponds to elevations of about 250 to 257 feet above sea
level. Historic higHs were reached in January 1935 (elevation 256.8 feet), April 1937
(elevation 256.04 feet), March 1938 (elevation 256.4 feet) and March 1941 (elevation 256.0
feet). Groundwater elevations between elevations 252 and 254 feet were measured

during our 1983 geotechnical investigation for the Metro Rail Project.

Monitoring well borings drilled during our 1986 pump test at the project site encountered
groundwater between elevations 253 to 254 feet above sea level (Table 4.1).

Groundwater data obtained from the seven exploratory borings drilled for this study
indicate that currént groundwater levels beneath the site occurs at a depth of about 30
to 32.5 feet below ground surface. These depths correspond to approximate water

surface elevation between 246.5 to 251 feet above sea level.

The groundwater levels beneath the project site occurs above the proposed footing
elevations. Based on present plans, level P-4 of the subterranean parking structure will
be founded at about elevations 240 to 245 feet (McLarand, et. al., Building Section,
Drawing A-15, dated December 20, 1991).

The underlying alluvial sediments may require dewatering for this project. It is our
understanding that Levine-Fricke has performed a pump test at the project site to evaluate
dewatering requirements for the proposed development. -Locations of the Levine-Fricke
Monitoring Well MW-5 and piezometer wells P1, P2, and P3 are shown on Drawing 1.

A pump test was performed by Converse Consultants, Inc. at the project site in 1986 for
the Metro Rail Project. Locations of the pump well and monitoring wells are shown on
Drawing 1. Information concerning the construction of the wells is shown on Table 4.1,
“1986 Pump Test Well Information.” The 1986 Metro Rail pump well penetrated the full
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saturated thickness of the underlying aquifer. Results of the pump test are summarized
in Table 5.3. Based on the analyses and interpretation of the test data, it was an opinion
that there is no single value of transmissivity that represents the aquifer characteristics for
all possible periods of dewatering. Rather, there is a range of expected values which may
represent the initial aquifer transmissivity at the start of dewatering followed by a different
aquifer transmissivity that represents aquifer conditions after long periods of dewatering.
Considerable judgment should be exercised in the interpretation and use of these results.
Care should be exercised in interpolating or extrapolating aguifer properties beyond the

pump test site.

TABLE 5.3
1986 Pump Test Values (Site #2 Pump Test)

Initial Transmissivity 180,000 gpd/ft 16.7 #*/min
Long Term Transmissivity 100,000 gpd/ft 9.3 fi?/min
Permeability 3,000 gpd/ft® 0.28 ft/min
Storativity 0.10 - 0.20 (dimensionless)
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6.0 ANALYTICAL TEST RESULTS

6.1  Soil Samples

A total of 41 soil samples from the 7 exploratory borings were selected for laboratory
analysis. A summary of the soil samples tested and the analysis performed are presented
on Table 6.1.1. Sample selection was based on visual observations, headspace OVA and
PID readings, and the soil material encountered. Extractions from soil samples were

composited when analytical test methods permitted to increase the interval of evaluation.

Soil samples collected during the driling program were analyzed for total recoverable
petroleum hydrocarbons (TRPH) by EPA Method 418.1, for volatile organic comp.ounds
by EPA Method 8240, and for semi-volatile organic compounds by EPA Method 8270.
Detection limits for each compound tested are shown on the laboratory test reports in

Appendix B.

Laboratory analysis of the soil samples collected from Boring 1, 2, 3, 5, 6 and 7 revealed
non-detectable concentrations of volatile and non-volatile organic compounds for the

depth intervals tested.

Analytical results indicated contamination was detected in Boring 4. The depth intervals
of soil samples analyzed in Boring 4 varied from 1 to 25 feet below surface. Low
concentrations of semi-volatile organic compounds were detected in a composite of soils
sampled from Boring 4 at depths of 1, 10, and 20 feet. EPA Test Methods 8240 (volatile
organic compounds) and 418.1 (Recoverable petroleum hydrocarbons) revealed non-

detectable concentrations for the compounds and depth intervals tested.

As shown on Drawing 1, Boring 4 was located along the east side of the project study
area west of Vignes Street. The area was covered by concrete and asphalt pavement

and a number of abandoned floor slabs.
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Table 6.1.2 summarizes the concentrations of semi-volatile organic compounds detected
in Boring 4.

Additional soil sampling and analysis performed by Levine and Fricke in April 1992 near
the vicinity of Boring 4 detected semi-volatile organic comp‘ounds at 1 foot depth adjacent
to Boring 4. Soil samples analyzed at greater depths generally had non-detectable levels
of semi-volatile compounds for the depths and intervals tested (Levine & Fricke, April 17,
1992).

An interpretative report evaluating additional data and findings by Levine & Fricke was not

available at the time this report was completed.

TABLE 6.1.1
SOIL SAMPLE INTERVALS TESTED

SITE "B" PARCEL STUDY AREA

Converse Consultants West

1991 Boring
Number
1 25' (discrete) 10°, 20', 30’ (cohposite) 15', 25, 30' (compaosite)
2 15' (discrete) 10', 20', 30’ (compaosite) | 1', 10", 20' (composite)
3 25' (discrete) 10', 20', 30’ (composite) | 5', 15, 25’ (Composite)
4 5' (discrete) 1', 10," 20, (composite) 5, 15", 25' (composite)
5 - -- 1°, 10, 20’ (compaosite)
"6 - - 5, 15°, 25' (composite)
7 15" (discrete) 10', 20", 30" (composite) | 5, 15', 25' (composite)
Notes:
1. Boring locations shown on Drawing 1 - Site Plan and Location of Borings
2. Boring Log summarizes shown in Appendix A
3. Laboratory test results and chain-of-custody records shown in Appendix B
4. Optional Boring No. 7 located outside Site "B" Parcel Study Area
91-31-261-01 22



TABLE 6.1.2
SUMMARY OF DETECTED SOIL CONTAMINATION CONCENTRATION - BORING 4
EPA TEST METHOD 8270

SEMI-VOLATILE ORGANIC COMPOUNDS

Acenaphthylene Trace 330.0
Anthracene Trace 330.0 . ‘
Benzo (a) anthracene 666.0 330.0
. Benzo (b) flouranthene 1300.0 330.0
Benzo (k} fluoranthene 1000.0 330.0
Benzo (g, h, i) perylene 5000.0 330.0
Benzo {a} pyrene 1700.0 330.0
Chrysene 800.0 330.0
Fluoranthene 600.0 330.0
Indeno (1, 2, 3 -cd) Pyrene 1800.0 330.0
Napthalene Trace 330.0
Phenanthrene Trace 330.0
Pyrene 12,000.0 330.0

6.2 Groundwater Samples

Laboratory analysis of the groundwater samples from the Levine-Fricke monitoring well
MW-5 collected on December 19, 1991 were analyzed for total recoverable petroleum
hydrocarbons (TRPH) by EPA Method 418.1, for volatile organic compounds, by EPA
Method 614, for semi-volatile organic compounds by EPA Method 625, and for general
minerals and sulfides. Detection limits for each compound tested are shown on the

laboratory test reports in Appendix B.

EPA Test Method 418.1 (TRPH) and 625 (Semi-Volatile Organic Compounds) revealed

non-detectable concentrations for the compounds tested. Contamination was detected
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using EPA Test Method 624 (Volatile Organic Compounds) for the cbmpounds tested.

Table 6.2 summarizes the concentrations of contamination detected in the groundwater.

TABLE 6.2

SUMMARY OF DETECTED CONTAMINATION CONCENTRATIONS IN GROUNDWATER
EPA TEST METHOD 624 (VOLATILE ORGANIC COMPOUNDS)
LEVINE-FRICKE MONITORING WELL, MW-5, SAMPLED DECEMBER 19, 1991

Benzene Trace 5.00
1,1-Dichloroethene 31.00 5.00
1,2-Dichloraethene 660.00 5.00

Ethyt Benzene Trac;a 5.00
Tetrachloroethane 18.00 5.00
Trichlorosthene ' 60.00 5.00 |

Groundwater in the vicinity of Monitoring Well MW-5 has been affected by volatile organic
compounds at concentrations which exceed maximum contamination levels (MCL’s) for

drinking water.

The water quality was generally poor when compared to drinking water standards. The
water samples had a moderate to strong "rotten-egg" odor of hydrogen sulfide. The
hydrogen sulfide in the groundwater forms a weak acid and can be potentially corrosive.
Similar odors were reported and documented in the 1986 report by Converse
Consultants, Inc. titled "Union Station Area Aquifer Pump Tests, Metro Rail Project."

Groundwater discharge from construction dewatering will be required to meet all the
applicable standards, conditions and requirements imposed by the City of Los Angeles

Sanitation Bureau and the California Regional Water Quality Board, Los Angeles Region.
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7.0

ENVIRONMENTAL ANALYSIS

The earth resources data evaluation was performed to identify both potential project
impacts on the geology of the study area and possible geologic impacts or constraints

to development of the broposed project. Issues to be addressed include the following

geologic/seismic considerations as recommended in the California Division of Mines and
Geology (CDMG) Note 46, Guidelines for Geologic/Seismic Considerations in

Environmental Impact Reports.

7.1

Seismicity - Earthquake Damage

7.1.1 Reqional Tectonic Setting

The site is situated within the seismically-active Los Angeles Basin in southern
California. The Los Angeles Basin has experienced fourteen moderate sized
(Richter Magnitude = 4.9 to 6.4) earthquakes since ‘1920 (Hauksson, 1990).
These earthquakes have occurred on or near two primary sets of mappable faults:

° Northwest trending, right-lateral strike-slip faults such as the Newport
Inglewood and,

. East trending, primarily reverse-slip faults such as the Malibu Coast and
Sierra Madre.

Collectively, these two sets of faults define the structural and seismic setting of the
Los Angeles Basin. Location of major faults in the Southern California area are

shown on Figure 7.1.1, "Earthquake Epicenter and Fault Map."

There are a number of active (movement within the last 11,000 years) regional
faults near the project site. Significant regional faults near the site are summarized
in Table 7.1.1.
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TABLE 7.1.1
SIGNIFICANT ACTIVE REGIONAL FAULTS

=] Minimum Distance to,Site | .To !

Raymond 44 12

Malibu-Santa Monica 4.9 39
Hollywood 55 8
Elysian Park Thrust 8.0 (vertically) unknown
Newport-Inglewood 9.1 42
Sierra Madre 12.5 12
(Pasadena Segment)

Whittier 12.0 32
San Gabriel 16.0 83
Norwalk 17.0 4
Palos Verdes 17.4 46
San Andreas 328 220

{Central Segment)

The nearest surface trace of an active fault is the Raymond Fault located 4.4 miles
north of the site. The Raymond Fault is an east-northeast high-angle reverse fault
with significant left-lateral displacement. The Raymond Fault has been recognized
as a significant groundwater barrier in the Arcadia-Pasadena-San Marino area for
a number of years {(Crook et al., 1987). Past movement on the fault has created
a series of fault scarps and sag ponds (Santa Anita Race Track and L. A. County
Arboretum, for example) along its trace that are clearly visible on old topographic
maps of the area. Based on fault trenching and radiocarbon dating of displaced
soils, the Raymond Fault has been subject to recurrent seismic activity within the
late Quaternary period; with one of the most recent paleoseismic earthquake
events occurring between 2,160 + 105 to 1,630 + 100 years before present
(Crook et al, 1987). The more recent magnitude 4.9, December 3, 1988
earthquake originated on the Raymond Fault (Jones, 1990).
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The Newport-Inglewood fault zone is located about 9 miles to the southwest of the
project site. This fault is a broad zone of north to northwest trending en-echelon
faults and folds. This fault zone extends southeastward across the Los Angeles
basin to possibly offshore beyond San Diego (Ziony, 1985). This fault zone is
seismically active with at least three damaging earthquakes occurring in historic
time. The largest and most destructive was the magnitude 6.3 Long Beach
earthquake which occurred on March 10, 1833.

The San Andreas fault is the most prominent structural'feature in California. [t
extends a length of about 620 miles from Point Arena in northern California to the
east side of the Salton Sea where it is concealed by alluvium. This fault zone has
sustained several great earthquakes including the 1857 magnitude 8.0 Fort Tejon
earthquake and the 1906 magnitude 8.0 San Francisco earthquake. The 1857
earthquake is estimated to have ruptured the surface a distance of 190 miles from
Cholame to south of Wrightwood (Sieh, 1978).

A recently recognized potential seismic source for the Los Angeles basin is the
Elysian Park fold and thrust belt (see Figure 7.1.2, "Elysian Park Thrust Fault
Zone"). This belt is seismically active as evidenced by the 1987 Magnitude 5.9
Whittier Narrows earthquake. Based on seismological evidence, this earthquake
occurred on a "blind" thrust fault at a depth of about 8 miles below the surface
(Hauksson and Jones, 1990). These faults are expressed at the surface as broad
uplifted folds (anticlinoriums) instead of fault scarps, hence the term "blind" thrust.
The exact surficial limits of this structure are still poorly resolved. If the axial trace
of the Elysian Park anticline (Lamar, 1970) can be treated as the surface trace of
the fold belt, the project site lies aimost directly over the fold axis and in the center

of the thrust zone (shaded area in Figure 7.1.2).

The geometry and location of these structures is very theoretical and is based on
review of oil well data, seismic data and detailed structural analyses. Since these

structures are buried and confined to relatively deep depths, they are not
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considered to be a hazard in terms of surface fault rupture. However, they can
generate moderate to strong ground shaking and substantial damage as
evidenced by the October 1, 1987 Whittier Narrows earthquake.

Furthermore, because of their low-angle geometry, they can generate ground
shaking over a very broad area. Until more information is known about these deep
"blind" thrusts, we assign a magnitude 6.8 event as the maximum credible
earthquake origfnating about 8 miles deep based on strong motion records of the
October 1, 1987 magnitude 5.9 Whittier Narrows blind thrust earthquake.

7.1.2 Earthquake Effects

There are two general groups of seismic hazards related to earthquakes: 1)
surface fault rupture and 2) ground shaking which causes widespread damage
because it propagates to considerable distance and triggers a number of
secondary seismic effects (Borcherdt, 1985). Secondary seismic hazards from
groundshaking include liquefaction, differential compaction, landsliding,
earthquake-induced - flooding, and seiches and tsunamis. The potential for
earthquake damage to the proposed Union Station development from these

hazards is summarized in Table 7.1.2 and discussed further below.

TABLE 7.1.2

POTENTIAL FOR DAMAGE DUE TO EARTHQUAKES

Surface Fault Rupture Low

Liquefaction Low

Differential Compaction Low

Landslides Very Low
Earthquake-Induced Flooding Low

Tsunamis Nil

Seiches Low
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Surface Fault Rupture

The site is not located within a currently designated Alquist-Priolo Special
Studies Zone. Based on review of pertinent geologic references and
unpublished technical reports, no faults project towards or through the site.
Consequently, the potential for surface fault rupture due to primary fault
movement is considered low.

Liguefaction
Liquefaction is the transformation of submerged granular soils into a liquid-

like mass due to excess pore pressure developed in response to
earthquake ground shaking. Soils most susceptible to liquefaction are low
density sands and silty sands which are submerged within 50 feet of the

surface (Tinsley et al., 1985).

Regional and site specific data were reviewed to evaluate liquefaction potential at

the site. Our findings are summarized in Table 7.1.3.

TABLE 7.1.3

LIQUEFACTION SUSCEPTIBILITY

Tinsley et al. X Moderate
Leighton & Associates X Liquefiable
MAA Engineering X Low
Law/Crandall X Low
Converse X Low

Liquefaction susceptibllity terminology is not synonymous for all studies. See discussion

below for further details.

The Tinsley et al. study categorizes liquefaction susceptibility as ranging from very

low to very high. They report a moderate liquefaction susceptibility for the site.

Their findings are interpreted as a function of the age of the saturated materials

and the depth to groundwater (groundwater depths measured from 1960 to 1975).
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The Leighton liquefaction categories range from very low to liquefiable. Their
study reports the site to be within a liquefiable area (Appendix, Plate 4). Their
conclusions are based on the distribution of susceptible alluvial sediments, known
shallow and perched groundwater, areas conducive to perched groundwater
conditions, and unpublished data from the Department of Public Works.

The MAA Engineering and Law/Crandall reports are site-specific investigations.
Based on review of soil and groundwater data collected from these studies, the

liguefaction potential for the site is considered low based on data discussed below.

Although soils are locally submerged to within 30 feet of the surface, they are
considered too dense to liquefy based on SPT values and soil density data.
Groundwater levels measured in late 1991 were generally about 30 to 33 feet
below the ground surface (about 244 to 250 feet above mean sea level).
Groundwater was measured at 25 feet below the ground surface by Converse in
1986 (approximately 255 feet above mean sea level). The highest historic

“groundwater level recorded in 1935 was about 25.7 feet below the ground surface

(257 feet above mean sea level) (Law/Crandall, 1991). The water level fluctuations

are probably primarily related to seasonal effects of precipitation.

. Differential Compaction
Based on review of soil boring logs, the potential for differential compaction
is considered low. Based on the proposed construction, the upper
approximate 30 feet of site soils would be removed. Soils beneath this
depth are relatively homogeneous alluvial soils consisting primarily of dense
sand and silty. sand mixtures with varying amounts of gravel. Although
theses soils are submerged, they are considered too dense to undergo
differential compaction.

. Landsliding - .
Seismically induced landslides and other slope failures are common

occurrences during or soon after earthquakes. The site is located in a
relatively flat area along the floodplain of the Los Angeles River. Given the
absence of elevated source areas for ground failures near the site, the -
potential for seismically induced landslides is considered very low to non-
existent.
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7.2

. Earthquake_Induced Flooding
Earthquake induced floodingis another potential secondary seismic hazard.

Although there have been two historic dam failures in Los Angeles County
(St. Francis Dam, 1928; Baldwin Hills, 1963) there have not been any
seismically induced failures. There was a near failure of the Van Norman
reservoir during the 1971 Magnitude 6.4 San Fernando earthquake.

Based on review of Leighton and Associates Flood and Inundation Hazards
Map (Appendix, Plate 6), the site is within the confines of the Hansen Dam
inundation area. This inundation zone is also fed by a series of potential
tributary inundation areas (e.g. Devil's Gate Dam) from the Verdugo and
San Gabriel Mountains. It is important to note that Hansen Dam is a flood
control dam and generally only has water during periods of heavy rainfall.
Since the dam does not generally function as a long term water storage
facility, its potential threat in terms of seismically induced flooding is
considered low.

. Tsunamis
Tsunamis are large waves generated by fault displacement within the sea
floor. Given the elevated site location, and distance from the ocean,
tsunamis are not considered to pose a site hazard.

. Seiches
Seiches are large rolling waves generated within enclosed bodies of water
in response to earthquake ground shaking. These waves can potentially
top dams or reservoirs and flood adjacent areas. Since there are no
significant enclosed bodies of water adjacent to or immediately upstream
from the site, the potential for seiches is considered low.

Loss of Mineral Resources
7.2.1 Oil Resources

As shown on Figure 7.2, the site is located near several oil fields. The closest field
is the Union Station Oil Field, located about 1200 feet south of the site. These oil
fields were extensively developed during the late 1800’s and the early 1900’s. By
about the late 1930’s, most of the economically recoverable reserves had been

withdrawn and production was at a minimum (Jenkins, 1943).

Based on review of California Division of Qil and Gas Map Sheet 119 (1989), there
are no oil wells (active or abandoned) on the site. The closest well to the site is

the Southern California Rapid Transit District "Metrorail Unknown" well. This
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abandoned and plugged well is located about 800 feet southeast of the site. There
are also a number of oil wells in the nearby Union Station Qil Field, about 2,100

feet south of the site.

Based on review of the ahove documents, most of the economically recoverable
oil reserves have heen mined. Consequently, loss of oil resources is considered

negligible.

7.2.2 Aggregate Resources
The California Division of Mines and Geology "Aggregates in the Greater Los |

Angeles Area, California” was reviewed for nearby aggregate resources. Based
on review of that document, the site is not within an area of historic aggregate
production. Consequently, the loss of aggregate mineral resources is considered

negligible.

7.3 Waste Disposal

The general vicinity of the proposed project site has been industrialized for more than
100 years. From 1870 to 1941, the Southern California Gas Company (SCG) and its
predecessor, the Los Angeles Gas and Electric Company, operated a coal gasification
plant in close proximity to the project site. In 1943 this gasification facility, known as the
Aliso Street Plant, was converted and started production of butadiene gas. The
conversion of the plant to production of butadiene gas involved expansion of the facility.
Production ceased in about 1946 and other industries were operated on the site:
(CERCLA Site Inspection Report, Southern California RTD Busway, EPA Site ID Number
CADS8198941, dated April 15, 1991).

Former land uses and industrial plants have contributed to soil and groundwater
contamination beneath the project vicinity. Caltrans first encountered soil contaminated
with hazardous organic compounds in 1986 during excavation of soil for support of the

El Monte Busway which runs along the southern boundary of the project site (Drawing 1).
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All contaminated soils were disposed of at a Class 1 landfill under the observation of the

California Department of Health Services.

Environmental investigations of the Metro Rail Project A-130 corridor by Earth Technology
Corporation in 1886 revealed soil containing elevated concentrations of hazardous
materials. The proposed subway corridor was subsequently realigned southward to avoid

development in the contaminated areas.

The Regional Water Quality Control Board issued a National Pollution Discharge
Elimination Systems (NPDES) permit to Southern California RTD Metro Rail for the
discharge of pretreated groundwater from construction dewatering to the Los Angeles
River. The water was tested for hydrogen sulfide and treated with hydrogen peroxide as
necessary. The permit also required testing for to;dcity on project site discharges, storm
drain discharges and receiving waters. (CERCLA Site Inspection Report, dated April 15,
1891).

The proposed Gateway Center development is planned to have four levels of
subterranean parking. Level P-4 of the subterranean parking will be founded at about
Elevation 240 to 245 feet. Construction at this level, 35 to 40 feet below existing surface,
would require excavation and disposal of excavated materials and construction
dewatering. Areas of soil and groundwater contamination (Tables 6.1.2 and 6.2) exist at
the project and would require appropriate mitigation measures. Any treatment or disposal
for the project would require permit application and written concurrence by local, state,
and federal agencies. Soil and groundwater contaminated with substances in
concentrations toxic to human, animal; plant or fish life would be required to meet all
current applicable standards, conditions and requirements imposed by regulatory
agencies. Regulatory requirements are generally imposed on a case-by-case basis

specific to conditions of each particular project site.
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7.4  Slope and/or Foundation Instability
The Gateway Center site is located on a flat lying surface along the flood plain of the Los
Angeles River. Given the absence of elevated source areas in close proximity to the site,

the potential for landslides is considered very low to non-existent.

Four levels of subterranean parking are planned for the proposed development.
Temporary slopes will be required for the proposed construction. Temporary slopes in
granular fill soils are expected to slough and cave, particularly when they become dry or
excessively wet. Where space is limited due to adjacent structures, improvements, and

utilities, shoring will be required.

A sheet pile, soldier pile or similar shoring system which can control flowing (°running”).
sands may be used to maintain temporary support of excavation. However, driven sheet
piles may be impractical due to the driving difficulty in cobbles and boulders. The
presence of shallow groundwater and granular soils with cobbles and boulders beneath
the project site will make installation of shoring systems difficult. If a soldier pile system
is used, gunite or lagging may be required to control caving in the excavation and protect
workers from falling ("pop-out") gravels, cobbles and boulders between solder piles.

Shoring design must consider support of the adjacent structures or underground utilities.
Underpinning may be required to support of adjacent structures. For shoring heights in
excess of 15 feet, braced shoring is recommended to reduce the lateral shoring
deflections to within tolerable limits. Construction instrumentation and monitoring should

be performed to evaluate performance of shoring systems.

Adequate provisions should be made to protect slopes from erosion during periods of

. rainfall. All workers entering excavations should be protected from raveling and caving

of cuts.

Undocumented fill soils are considered unsuitable for support of the proposed structures.

Undocumented fill soils up to 22 feet in depth were encountered below existing ground
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surface (Law/Crandall, inc. 1991). Most of these undocumented fill soils will be removed
during excavation for the four levels of subterranean parking. Undocumented fill soiis
beneath proposed structures or improvements should be removed and recompacted in

accordance with project specifications and City of Los Angeles Building Codes.

Special shoring and foundation provisions may be required adjacent to the Metro Rail
tunnel structure and slurry cut-off wall. Foundation surcharge pressures will be increased
with the construction of the lower parking levels adjacent to the tunnel structure. Future
tunnel additions are planned for the "AR" and "AL" Track portals. Spread footings
founded in dense natural soils should provide suitable support for the proposed office
building and parking structure. Construction dewatering may be required for footings
founded below the groundwater surface. We recommend a detailed geotechnical
investigation be performed to determine the nature and engineering properties of the
earth materials and to provide geotechnical recommendations for design and construction
of the proposed building. |

Excavations should be made in compliance with all current CAL/OSHA safety regulations

and requirements.

7.5 Erosion, Sedimentation, Flooding

The Gateway Center project site is situated about 1,200 feet west of the concrete lined

Los Angeles River channel. This area is identified as the Los Angeles Forebay and lies

. in a zone of transition between the Los Angeles River Narrows to the north and the

Central Groundwater Basin to the south.

Review of the Preliminary Flood Insurance Study Work Map, dated February 24, 1989,

- and prepared for the Federal Emergency Management Agency (F.E.M.A.), indicates that

the proposed project site is located in an area of minimal flooding (Zone C). Areas of a
100-year flood event are primarily confined to the Los Angeles River Channel and low
lying areas east of the channel. Locations the designated flood zones with respect to the

project site are shown on Figure 7.5.1, “F.E.M.A. Flood Zone Map."
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The Zone C area has been identified in the community flood insurance study as an area
of moderate or minimal hazard from the principal source of flood in the area. The FEMA
flood zone designations are based on detailed overflow studies, accurate topographic
control and detailed backwater analysis analyzéd with a HEC-2 computer program.,
However, buildings in this zone could be flooded by severe, concentrated rainfall coupled
with inadequate local drainage systems. Local stormwater drainage systems are not
normally considered in the community’s flood insurance study. The failure of a local
drainage system creates areas of high flood risk within this rate zone. Flood insurance
is available through FEMA but is not required by regulation in this zone. There are no

regulations with respect to flood insurance for development within a Zone C area.

The proposed project site is within a 100-year flood inundation zone as designated by
draft report by the U.S. Army Corps of Engineers. The U.S. Army Corps Los Angeles
County Drainage Area (LACDA) Draft Feasibility Report, dated September 1991, indicated
the project site is located within a 100-year, 200-year and 500-year flood plain. This
report reviewed the adequacy of flood control along the main stream systems of the Los
Angeles and San Gabriel rivers. This draft feasibility study is considered to be less
detailed than the FEMA flood hazard studies, (personal communications, U.S. Army
Corps, June 17, 1992).

The report indicated that the flood threat is greatest on the mainstream systems. The
February 16, 1980 flood, considered to be a 40-year event, caused near capacity channel
flows in the lower Los Angeles River that deposited debris on the top of ievees which had
previously been thought to have a 100-year protection. The primary cause of the existing

system inadequacies is a substantial increase in local runoff from developed areas.

The project site is located along Reach 3 of the Los Angeles River. The report concluded
that within Reach 3, the stream system from the Arroyo Seco to the Rio Hondo

confluence, a 100-year flood would break out in an area between the Pasadena Freeway
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and the Santa Monica Freeway, inundating railyards, blocking major roads and freeways,
and flooding major shopping, commercial and governmentai building (see Figure 7.5.2).
A vast majority of damages would be to commercial and industrial buildings and their
contents. A 500-year flood event would break out in the same general area, flowing
across much of central Los Angeles before returning to the mainstream channels down

stream.

The report concluded that the LACDA system has provided protection for major flooding
in the basin for the last 50 years, but has inadequate capacity to protect the LACDA basin

communities in the future.

Locations of the U.S. Army Corps designated flood plains with respect to the project site
are shown on Figure 7.5.2, "U.S.Army Corps of Engineers 100-, 200-, and 500-Year Flood

Plains."

The proposed project development may result in alterations or changes to the course or
flow of flood waters as a result of development. Development of the site may result in
decreases of absorption rates, increases in surface runoff and changes to drainage .
patterns. Impacts related to these factors are deemed to be non-significant.
Development of the site may result in changes to the amount of surface water due to
discharge of potential cooling- and/or industrial-related water to local channels. Impacts

related to such discharge are deemed to be non-significant.

A standard erosion control plan shali be implemented for site grading activities. The
erosion control plan shall be in accordance with all City and County regulations and shall
be reviewed and approved by the appropriate regulatory agencies prior to the

-~

commencement of grading.

7.6 Land Subsidence

Construction of the Gateway Center development may require a construction dewatering

program which would lower the groundwater table over a relatively large area. Depending
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on the construction methods and dewatering system used, it is estimated that the
drawdown will be on the order of 10 to 15 feet. This drawdown will increase effective
stress in the subsurface sediments and, theoretically, result in some surface settlement.

Minor to negligible settiement could occur.

If required, the dewatering system should be designed and maintained to minimize loss
of ground due to piping. Loss of ground due to piping couid lead to ground subsidence,

particularly near the wells.

Further analysis of the potential for subsidence should be performed if construction

dewatering is required.

The project site is located near several oil fields (Figure 7.2). The closest field is the
Union Station Qil field located about 1200 feet south of the site. These oil fields were
extensively developed during the late 1800’s and early 1900’s. Most of the economically
recoverable reserves had been withdrawn and production was at a minimum by the late
1930’s (Jenkins, 1943). No subsidence has been associated with this oilfield.

Alluvial sediments underlying the proposed project site consist primarily of granular soils
including sands, silty sands, gravelly sands and silts with gravels, cobbles and boulders.
Groundwater water levels beneath the site vary between 25 to 35 feet beneath the existing
surface. The potential for hydroconsolidation or peat oxidation of the underlying

sediments is considered remote.

7.7 Environmental Concerns

A preliminary environmental site assessment search for the proposed Gateway Center at
Union Station, Los Angeles, California was conducted. This assessment search was

conducted to identify areas of potential environmental concern on or near the subject site.

Qur study consisted of the following:
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. Site History Review - Aerial photographs were reviewed to establish a site-use
history for the property.

. Regulatory Agency Records Review - Available regﬁlatory agency records and
published lists were reviewed to ascertain whether violations or environmental
impairments known to the agencies exist at the site or in the vicinity.

See the References Section of this report for a listing of all records reviewed in

preparation of this report.

7.7.1 Historical Information

Provided below is historical information covering both the site and its general

vicinity based on a review of aerial photographs at the Fairchild Aerial Photography

Collection, Department of Geology, Whittier College, Whittier, California.

1928

10-17-33

1-26-34

1937

3-8-38

8-14-41

81-31-261-01

The southern portion of the site (south of the former Lyon Street)
appears to be developed with warehouses. North of Lyon Street the
site appears to be partially developed with residential houses. The
eastern adjacent property consists of an industrial facility with above-
ground tanks. The western adjacent property consists of
warehouses and vacant lots. Macy Street and the former Aliso
Street bound the site on the north and south, respectively. The site
vicinity is primarily industrial.

The site and site vicinity appear to be primarily industrial. Some
residential structures appear in the northeast portion of the site.

Many of the structures on the western portion of the site and the
western adjacent property appear to have been removed.

No significant changes appear on the site. The western adjacent
property appears to be under construction of railroad lines.

Some of the structures in the northern portion of the site appear to
have been removed. Union Station and the associated railroad lines
appear to be under construction.

The northern portion of the site is primarily vacant with some
residential structures. A large warehouse and parking lot appear in
the central portion of the site. West of the site, construction of Union
Station and associated parking areas appear to be completed. The

44
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Santa Ana Freeway (I-5) is under construction along the southern
boundary of the site (formerly Aliso Street).

9-24-45 The site and vicinity are primarily unchanged except for the
completion of the Santa Ana Freeway.

6-1947 Some of the structures in the northern portion of the site appear to
have been removed. The remainder of the site and site vicinity
appear unchanged.

6-2-49 The central portion of the site is primarily vacant and appears to be
used for parking. The remainder of the site and site vicinity appear
unchanged.

8-15-52 The majority of the site (north of the former Lyon Street) is vacant
and appears to be used for parking. South of Lyon Street an
additional structure appears adjacent to the formerly identified
warehouse.

3-23-57 All of the structures on the site appear to have been removed,
except for the structures south of Lyon Street. Many of the
structures and tanks of the facility adjacent to the site to the east
appear to have been removed. The extension of Vignes Street
appears on the eastern boundary of the site.

7.7.2 Requlatory Agency Lists and Records Review

Regulatory agency records, published lists, and maps were consulted to determine
if violations or environmental impairments were recorded for the site or within an
approximate one-half mile radius study area. The sources reviewed are listed
below. The locations of the violations or impairments are numbered and are
plotted on Figure 7.7, "Potentigl Environmental Concerns Map," and described on
Table 7.7, Legend to Potential Environmental Concerns Map.

. California Department of Conservation, Division of Oil and Gas (DOG), Oil
and Gas Field Map 119. This map shows the locations of known oil and
gas wells and fields. ¢ ;

There are two oil wells located within the radius of investigation (referenced
as locations 12 and 13 on Figure 7.7 and Table 7.7).

. California Department of Health Services (DOHS), 1989, Expenditure Plan
for the Hazardous Substance Cleanup Bond Act of 1984 (BEP), Revision
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No. 4; and January 10 1990, Update to BEP - A book listing hazardous
waste sites targeted for State funding.

There is one location identified to be within the radius of investigation
(referenced as location 14 on Figure 7.7 and Table 7.7).

. California Office of Planning and Research (OPR), 1990, Hazardous Waste
and Substances Sites List - This list, also known as the Cortese List and the
Governor’s List, contains sites which are on any of the State of California
regulatory agency lists of hazardous waste sites, landfills, polluted drinking
water wells, or other environmental concerns.

Tank leak locations found on this list were also listed on the CRWQCB tank
leak list (see below). Five locations were identified to be located with the
radius of investigation (referenced as locations 1 through 5 on Figure 7.7
and Table 7.7).

® California Regional Water Quality Control Board (CRWQCB), 1991,
Underground StoraQe Tank Leak List for Region 4 {Los Angeles and

Ventura Counties) and for Region 8 (Orange, Riverside, and San Bernardino

Counties) - This list contains the status of all CRWQCB leaking underground
storage tank (UST) investigations.

A review of the CRWQCB list of UST leaks revealed one unauthorized
releases of hazardous materials within the radius of investigation that did not
appear on the above OPR listing (referenced as location 11 on Figure 7.7
and Table 7.7).

° California Waste Management Board (CWMB), 1991, List of Active and
inactive Landfills, Solid Waste Information System (SWIS) - This list
contains information on active and inactive landfills in the state of California.

There are no landfills located within the radius of investigation.

. United States Environmental Protection Agency, 1991, Comprehensive
Environmental Response Compensation and Liability Information System
(CERCLIS) List-8: Site/Event Listing - A list of potential hazardous waste
sites which are currently being investigated under the EPA Superfund
program or have been determined to not qualify for the NPL.

Five CERCLIS List-8 locations were determined to be located within the
radius of investigation (referenced as locations 6, 7, 8, 9, and 10 on Figure
7.7 and Table 7.7). .

. United States Environmental Protection Agency (EPA), 1990, National
Priorities List (NPL) Supplementary Lists and Supporting Materials - A list of
sites which the EPA has determined to be a significant threat to public
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health and the environment. NPL sites are high priority sites that have been
targeted for cleanup under the auspices of the Superfund program. There
are no current locations within the radius of investigation.

TABLE 7.7

LEGEND TO THE POTENTIAL ENVIRONMENTAL CONCERNS MAP

1 Mobil Station #11-HDH Gasoline and Waste Qil Groundwater Poliution characterization underway
520 North Alameda Street Approximately 2,200 feet southwest of site
2 Los Angeles County Jail Diesel Groundwater Poliution characterization underway
429 Bauchet Street Approximately 1,800 feet northeast of site
3 Friedman Bag Co. Gasoline Undetermined No action taken
801 Commercial Street Approximately 1,400 southeast of site
4 Shell Station #204-4530- Gasoline Groundwater Rermedial action underway
3405 Approximately 2,500 feet northwest of site
766 North Hill Street
5 ) L.A.County Hall of Diesel Undetermined Pollution characterization underway
Administration Approximately 2 200 feet southwest of the
500 Wast Temple Avenue site.
6 Bauchet Partners Unknown Undetermined Discovery site inspection in progress
430 Bauchet Street Approximately 1,300 feet northeast of site
7 Union Staticn Unknown Undetermined Discovery site inspection in progress
800 North Alameda Street Located adjacent 1o the west of site
8 Van Der Horst Corporation Unknown Undetermined Discovery site inspection in progress
of America . Approximately 2,400 feet northeast of site
496 Bauchet Street
9 Magnus Ce. Inc. Unknown Undetermined Preliminary assessment in progress
860 North Main Street Approximately 2,400 north of site
10 A & H Greenfield Sheet Unknown Undetermined Preliminary assessment in progress
Metal Approximately 1,500 feet southeast of site
830 E. Commercial Street
11 Veterans Administration Unknown -~ Undetermined Preliminary assessment in progress
Medical Center Approximately 2,000 feet southwest of site
Alameda Street/Temple
Streat
12 Chevron "Miller Corehole” Plugged and abandoned dry hole
Well Approximately 1,500 feet southeast of site
13 Southern California Rapid Metrorail Unknown well Plugged and abandoned dry hole
Transit District Approximately 1,500 feet southeast of site
14 Southern California Gas Co. | Polynuclear or polycyclic | Soil contamination Rermediation action plan implemented

Aliso Street/Main Street
Coal Gasification Facilities

aromatic hydrocarbons
and other constituents
{cyanide, lead, and
semivolatile organics)

Located adjacent to the east and
northeast of the site
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8.0 GEOTECHNICAL MITIGATION MEASURES

The following geotechnical mitigation measure for the proposed S.C.R.T.D. Headqguarters

Project and Gateway Center are recommended.

. Sojls - A detailed geotechnical engineering investigation should be performed for
the site, the results of which should be incorporated into the project design and
plans. The investigation should address general soil, bedrock and groundwater
conditions within the project site and vicinity and shall be performed by a licensed
Geotechnical Engineer in the State of California.

The potential for collapsible soils and ground subsidence within the project area
shall be further evaluated as part of the geotechnical investigation. The report
should provide design recommendations for seismic design, foundations,
earthwork, construction dewatering, grading, subterranean walls, slabs-on-grade,
paving, and protection of existing structures and improvements.

Final approval of the geotechnical investigation report should be obtained from the
appropriate regulatory agencies.

. Seismicity - All structures proposed within the project study area should he
designed to withstand significant levels of ground shaking associated with seismic
activity from local and regional faults. Secondary seismic hazards related to
earthquake activity shall also be addressed.

Design engineers should consider dynamic seismic analyses for all the proposed
structures in addition to designing all structures to resist earthquake forces in
accordance with current building codes and requirements.

Since the proposed project will be considered as a critical and essential
component of the Southern California Rapid Transit District infrastructure, the
proposed project should be structurally designed such that the structures /facilities
are adequate to withstand appropriate seismic ground accelerations, to remain
standing and functional in the event of a major earthquake occurrence and shall
be so engineered as to withstand maximum probably ground motion parameters.

. Flooding - FEMA flood zone maps indicate the Project site is located in an area of
minimal flooding (Zone C). Shallow inundation of the project site by a severe
concentrated rainfall coupled with inadequate local drainage systems may result
in @ potential impact of exposing people and property to flood waters. Through
proper civil engineering studies and design, the project, with four levels of
subterranean parking, would not be subject to inundation by floor waters. At least
one route of ingress and egress to the proposed facility should be available at all
times. under all conditions.
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. Waste Disposal - Areas of soil and groundwater contamination exist at the
proposed project site. The existing regulatory framework provides mechanisms
required for mitigation of any potentially significant soil or water quality impacts.
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8.0 CLOSURE

The supplemental geologic and geotechnical information presented in this report was
prepared in accordance with generally accepted professional engineering and geologic
principles and practice in Los Angeles County at this time. Considerable judgement
should be exercised in the interpretation and use of this information. Care should be
exercised in extrapolating subsurface conditions between or beyond the boring locations.

The findings and recommendations presented in this report are based on analyses of
currently available data and information. We make no other warranty, either express or

implied.

Converse Consultants West is not responsible or liable for any claims or damages
associated with interpretation of available information. This report should not be regarded
as a guarantee that no further contamination, beyond that which was detected in our
investigation, is present beneath the property. In the event that changes in the nature of
the property occur or additional relevant information about the property is brought to our
attention, the conclusions and recommendations contained in this report may not be valid
unless these changes and additional relevant information are reviewed and the

conclusions of this report are modified or verified in writing.
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APPENDIX A
BORING LOG SUMMARIES
1. Boring Logs 1 through 7 drilled between December 16 and 18, 1881, by
MAA Engineering Consultants, Inc. for this project study.
2. 1986 Pump Well and Observation Well Boring l.ogs (Union Station Site #2 -

Ramirez and Vignes Streets) drilled for the Union Station Area Aquifer Pump
Tests, Metro Rail Project

CCW Project No. 81-31-261-01

@ Printed On Recycled Paper Converse Consultants West



BORING LOGS 1 THROUGH 7

Drilled between December 16 and 18, 1991,
by MAA Engineering Consultants, Inc. for this project study.

Note: Location of borings shown on Drawing 1, "Site Plan and Location of
' Borings"

CCW Project No. 81-31-261-01

@ Printed On Recycled Paper Converse Consultants West



Penetration resistance (Blow Count)

N/A - Not applicable ; NR -~ No Recovery

Additional Tests:

MD : Modified Proctor Compaction
S5G : Specific Gravity

GS : Grain Size Distribution
HA : Hydrometer Analysis
AL : Atterberg Limits.

SE : Sand Equivalent

El : Expansion Index

UE : Undisturbed Expansion
DS : Direct Shear

CN : Consolidation

RV : R-Value

-Blow counts for 12" intervals except asnoted.

CH : Chloride Content
SC : Sulfate Content
. RS : Resistivity
PH : pH (acidity)
PM : Permeability
CP : Collapse Potential
UC : Unconfined Compression

Triaxial tests ---

CU : Consolidated Undrained
CD : Consolidated Drained

UU : Unconsolidated Undrained

N

bulk sample

standard penetration test
sample

2 1/2" dia.,

12" drive sample
18" long

3" dia.,

shelby tube sample

2 1/2" dia,,
plastic tube sample

MAA Engineering Consultants, Inc.
201 8. Santa Fe Avenue, Suite 103
Los Angeles, CA 90012

Key for Logs of Boring

Job No.: 0007-006 Figure No.:
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MAA Engineering Consultants, Inc. UNIFIED SOIL CLASSIFICATION SYSTEM
201 5. Santa Fe Ave., Suite 103
Los Angeles, CA 90012 Job No.: Figure No.:




MAA Engineering

LOG OF BOR'NG B-1 Consultans. [nc.

Project Name: GATEWAY CENTER

Project Number: 0007-006 Borehole Number: B-1 Sheet 1 of 1
Borehole Location: As shown in Figure Elevation and Datum: 282.0 feet; Mean Sea Level
Borehole Coordinates: Date Started: 12/16/91 Date Finished: 12/16/91
-~ . ) Total Depth to
Drilling Equipment:  CME 75 Depth(feet): 37.50 Groundwater(feet): 32.50
Drilling Method: HSA Borehole Diameter: 8.0" inches
I - Monitoring Total As-Built
Driller: CONVERSE - MARK/BILL Well  : Depthfeet): In Figure:
Hammer Information: ‘ Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC YCL
Samples —~
6. .~ N S . @
- 1 - "
‘JU ‘JU . . co [13] m...q | 9 L N ¢ mﬂ L‘J 4] .U 0
gﬁ E—g Description 40 8@# - g aﬂa 250 35’\. .3_4_1’: iR :‘é
3t ot Jo|2ab e |5 2R wel | TED QAT g
=7 Y oldlal| d{@a¥ “e-idd (37207 B
w w| %] og| o {20 |- o a
C 1 SAND, medium brown, meist, dense, fine, trace fine to T
r 2 coarse Gravel, with miscellaneous materials (brick, wood, T sP R1 39
r - ceramic, plastic, chareoal fragments, etc.) - FILL .
. 4] 3
2277 SE Silty SAND, dark brown, moist, medium dense, fine. - E SM E R2| 10
ol 1 FILL -1
r 87 =
., 103 . . . . B
272 4 SAND, light-grayish brown, moist, medium dense, fine, mg sP [E—E| R3 19
- 121 trace Silt. - FILL B
r 14 7 =
267 16__ SAND, lt-brown, moist, dense, fine to coarse, trace fine = 35
E E Gravel. E
r 183 4
ol 20_7 3
[ 262 — Same as above, very dense. R 48
r 227 in 97
o = 3
r 247 i~
257 26—” Same as above, more coarser Sand and a layer of 4" fine " - 85
Z E silty Sand. E o
ML= Sl
_ — ™
C 30_7 Je=
252 B Gravelly SAND with Silt, gray, wet and very dense. -1 —=| SP 28| R8 75
e 1=
F 347 I
[ . RN
L 247 363 No recovery with California ring sampler (R9). E = |SP/GP R9 | 150
- - Gravelly SAND, gray, wet and very dense. R SP/GP sto| 115
. — —Sa=
i 1. Boring terminated at 37.5°.
2. Groundwater at 32.5’ depth.
3. No OVA/HNU readings after five minutes of open hole.
4. Borehole backfilled with bentonite pellets up to 5.0
depth. y




LOG OF BORING B-2

MAA Engineering
Consultanis. fnc.

Project Name:

GATEWAY CENTER

Borehole Number:

0007-006

Project Number:

B-2

Sheet 1 of 1

Borehole Location: As shown in Figure

Elevation and Datum:

282.0 feet; Mean Sea Level

Borehole Coordinates: Date Started: 12/16/91 Date Finished: 12/16/91
- . = Total Depth t
Drilling Equipment: CME 73 Depth(feet): 37.50 Groundwater(feet) 31.00
Drilling Method: HSA Borehole Diameter:  8.0" inches
. . . Monitoring Total As-Built
Driller: CONVERSE - MARK/BILL Well % Depth(feet): In Figure:
Hammer Information: ‘ Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC YCL
Samples —
c
+ +J . om "’ L nk g~ & L) "y ¥
o al Description solQuuid| 8303 8 3ba A9~ |54 S
oy Uy el =L SchlCuwo| Hux EX|wEN| Q0
o ol -0 -, E E Ul gcal Vel | O5C ) gav +
~ olfaf2|Da¥ “s-|gda |45 A57| 3
w . ® vgl o (20 |- o a
o 1 Silty SAND, grayish-brown, moist, medium dense, fine, s
r 2.7 with miscellaneous materials (brick & concrete ) '.jSP/SM g = Rl 11
- = fragments, wood chips, plastic, ceramics, etc.) - FILL = ‘
- 4.7 ' =
F 277 5] Same as above. —_:‘ SP/SM[z—Z| R2{ 15
= 87 .0
ol 3 g
Core 19 I E
[ 272 4 SAND, light-brown, moist, medium dense, fine to medium, A sP =—==! R3| 18
- 12 -  trace brick fragments. - FILL s R
r 14_] i
" - =
Z?GT 163 SAND, light-brown, moist, dense, fine to coarse, trace __'"‘;_—— sSW E] R4] 33
- - medium Gravel, clean. -~
— — .=
c 18] g™ =
n - S
F o, 207 : _ . S
.__262 4 SAND with Gravel, multi-colored, moist, dense, fine to ] _,_:_" sSW E RS 32
r 22 ] coarse. . _—"';
l 3 amE
r 24 7 =
2257 26 Gravelly SAND, brown, moist, very dense, fine to coarse. E .= sW/GWI—3| RS 56 :
il s d=T3W/GW S7) 38
ull 28 4
F 30 =
- 25k - SAND, gray, wet, very dense, fine to medium, trace fine - SpP E R8 | 90
L T 327 Gravel 1
34 =
(7247 36—“ Same as above, some fine to coarse Gravel, E SP 2= RQ- 77
o — . SP $10| 150+
1. Borehole terminated at 37.0". L
2. Groundwater at 31.0° depth.
3. OVA readings after five minutes = 3 to 30 pprn
4. Hole backfilled with bentonite pellets up to 5.0" depth.




LOG OF BORING B-3

MAA Engineering
Consultams. Inc.

Project Name: GATEWAY CENTER

Project Number: 0007-006

Borehole Number:

B-3

Sheet 1 of

Borehole Location:  As shown in Figure

Elevation and Datum:

281.0

feet; Mean Sea Level

Borehole Coordinates: Date Started: 12/16/91 Date Finished: 12/16/91
. . = Total
Drilling Equipment: CME 73 D‘:path(feet.): 37.50 g?[o;‘:};l;:ater(feet): 31.00
Drilling Method: HSA Borehole Diameter:  8.0" inches
. - Monitoring Total As-Built
Driller: CONVERSE ~ MARK/BILL Well g Depth(feet): In Figure:
Hammer Information: Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC YCL
5 ' 5 Samples -E
AL £5 . J P Y NPl a3 | Pa ) 0
o i [ eer] L L L a g
+ + . . Lo ] 0 o C ) ) —
Y ol Description o Qua| 3| U253 ah0| Jun | 3hL | DhL | S
24 Uy A4 |38y e | B|8cd| fuu|pex| 2Ex| wEN| 40
u. a2 -0 =31 E 5/ o3 oca| Yc~ | SAav| mav| gk
- Oc| m | 2 [ o~ | 3ga |34 | =4 L
w 0 og| o | 2o o ;
= -1 Gravelly and Silty SAND, light-brown, moist, medium i 1 R
C 2]  dense, fine, some miscellaneous materials (brick, woed, || 5M R1| 18
C concrete, plastic, etc.). - FILL _3 :
— 4 7 - .
L 276 ¢ Same as above, dark-brown. - FILL =g 1 sM [EER2| 13
- — 41k
- 87 =0 :
E 10 - . - = X
271 ] SAND, light-brown, moist dense, fine to coarse, little fine —"": SW [—giR3| 34
F 12_7] to medium Gravel, trace cobbles. = "'::
F 14 = :
C ] u
:266 163 Same as above, little fine to coarse Gravel. E'."_':_- SW H R4 | 35
— = gu =
— 18 - 3 _:
— —] [
C oy 207 : , a4== ]
__261 E Gravelly SAND, light-brown, moist, very dense, fine to q;i_:..-_;wj(;“! = RS 65
C 22 7 coarse, trace cobbles. 3—! L
r 24_7 = ‘_:
- — -
256 55" Same as above. E_:i"_é:'f;W/G Wi—T¥ pg| 83
- E . ESW/GHW 87T 96
r 28_7] O =
- - -4 —
F 307 i |
.-_25)1 E SAND, gray, wet, dense, fine to medium. =4 E] R8 30
Y32 -
ol 347 =
[ 246 362 Same as above, very dense, wet, trace fine to medium E: RY9 120
C 1 Gravel T 510} 75
i 1. Borehole terminated at 37.5°.
2. Groundwater at 31.0" depth.
3. No OVA/HNU reading after five minutes of open hole.
4. Borehole backfilled with bentonite pellets up to 5.0’
depth.




LOG OF BORING B-4

MAA Engineering
Consultants. Inc.

Project Name:

GATEWAY CENTER

Project Number: 0007-006 Borehole Number: B-4 Sheet 1 of 1
Borehole Location: As shown in Figure Elevation and Datum: 281.0 feet; Mean Sea Level
Borehole Coordinates: Date Started: 12/17/91 Date Finished: 12/17/91
_— . = Total Depth t
Drilling Equipment: CME 75 ! Depih(feet): 37.50 Gﬁgund\?fater{feet): 31.00
Drilling Method: HSA Borehole Diameter: 8.0" inches
. Monitoring Total As-Built
Drilter: CONVERSE - NlARK/BlLL Well E Depth(l’eet): In Figure:
Hammer Information: . Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC YCL
E L c Samples ;
~ e~ a0 v ] £
""'JJ 'c-l.l [ | l'.n'-"'* s ¢ \L o LJJ o 3] nlﬂ
PEL ] _— o ] n o [ T -
a8 ol Description So |Qud| Y 1807 e Jaa| Fan|van Y]
2o Uy A2 o8y 0| E|SCqp| 00| hUN| FEX| BEN| GU
vl ol J0 =2 3 oca| Vew| Sav| gaw -DI—
o ol m| 2[®ad| e~ 30 |34 [=3 | ®
w 0 og| o | 2o a q
C 1 Silty SAND, brown, little moist, loose, fine to medium, ]
- 2.3 trace fine to medium Gravel, some miscellaneous . M E R1 9
C 3 materials (brick, wood, fragments, etc.). - FILL _—
- 4. _'
£ 276 < Sandy SILT, brown, moist, medium stiff. 3 ML [TB|R2| @
r 845 .
. 107 . .
271 ] Same as above, stiff. - FILL B ML [EJiR3| 15
r 127 3
- 1 3 T ——
r 14 7 ==
266 16_‘. SAND, light-brown, moist, very dense, fine to coarse, little __*___’; Sw E] R4 60
:—_ E fine to coarse Gravel. _—-.-;,_::
r 18_7 aT=
L - Ha =
"_ 20_7 ==
| 261 4 Same as above, very dense. o= SW [E' RS 67
R Jda=
ul 247 =
[7256 457 Gravelly SAND, brown, moist, very dense, fine to coarse. —_:'___.;W/G“?:' Re | 80
= E . =5w/Gew 57| 102
r 28_7 i
N = - —
F 307 3
[ 251 - Silty & gravelly SAND, light-grayish brown, moist, dense, - sM/GMT 2| re | 36
- ¥32- fineto coarge. =
r 347 =
246 362 Same as above, very dense. E EM/GMa Ré 85
- 3 4 sM/eME [|s10] 48
i 1. Borehole terminated at 37.5".
2. Groundwater at 32.0° depth.
3. No OVA/HNU readings after five minutes of open hole,
4. Borehole backfilled-with bentonite petlets up to 5.0°
. depth,




LOG OF BORING B-5

MAA Engineering
Consultants. Inc.

Project Name:

GATEWAY CENTER

Project Number:

Borehole Number:

0007-006

B-5

Sheet 1 of 1

Borehole Location: As shown in Figure Elevation and Datum: 280.,0 feet; Mean Sea Level
Borehole Coordinates: Date Started: 12/17/91 Date Finished: 12/17/91
- ; . - Total < Depth to =
Drilling Equipment:  CME 75 Depth(feet): 37.50 Groundwater(feet): 31.50
Drilling Method: HSA Borehole Diameter: 8§.0" inches
L . - Monitoring Total Asg-Built
Driller: CONVERSE - MARK/BILL Well : Depth(feet): In Figure:
Hammer Information: Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC : YCL
S les —
; 5 = :
P RN =} - ] ] f
Se S o cal®e3 St }L I ’-T:J o, |8, L,
v ] Q R o 2V 3 iy -
g Qg Description V0 0G| 8302 dan|38a| 3| wan| D
e B . 4= 3041 o e Tpg|Hox! Jex|nex| o
] o -0 - E E[~350 oco| Bco| Ol | gav -
oo oo odi gl 2|ogu| g2 |07 |30 k!
w “Twl{ 2| O o (80 (4 o 2
o b <
o - Sifty SAND, dark-brown, moist, dense, fine to medium, =t -
r 2.7 little fine t6¢ medium Gravel, with miscellaneous materials 7 SM |y—a| Rl 35
C —  { brick, concrete, wood, glass fragments, ete.). - FILL =
r 4_] e
5275 GE Silty SAND, dark-brewn, moist, medium dense, very fine. EI sM |T—i| R2 11
- . - FILL e B
- 8] =
C 10_7] _ . -
1.—__270 -1 SAND with little fine to medium Gravel, light-brown, = 40
r 12_7 moist, dense, fine to coarse. s
. 14_7 -
:265 162 Same as above. E 51
r 18_7] 7
. - -
F 20 . =
L 260 - Gravelly SAND, brown, moist, very dense, fine to coarse. 105
- 223 ]
. - -
- 24 7 3
[ 255 26-: Same as above, 3 135+
r . T 69
. 281 ]
. 307 =
250 - Gravelly SAND, gray, wet, very dense, fine to coarse. - 142+
ol A 7=
F =32 o=
ol 347 . -__-
C . -z
7245 5. ] Same as above. Ja=sw/GWE=| Ro | 62
P = J==sw/cw s10| 90
3 1. Borehole terminated at 37.5".
2. Groundwater at 31.5" depth.
3. No OVA/HNU readings after five minutes of open hole.
4. Borehole backfilled with bentonite pellets up to 5.0
depth.
L




LOG OF BORING B-6

MAA Engineering
Consultants. fnc.

Project Name: GATEWAY CENTER

Project Number:

Borehole Number:

0007-006

B-6

Sheet 1 of

Borehole Location: As shown in Figure

Elevation and Datum:

278.0

feet; Mean Sea Level

Borehole Coordinates: Date Started: 12/17/91 Date Finished: 12/17/91
- . . Total Depth to
Driiling Equipment: CME 75 Depth(feet): 37.50 Groundwater(feet): 31.50
Drilling Method: HSA Borehole Diameter:  8.0" inches
. Monitoring Total As-Built
Driller: CONVERSE - MARK/BILL Well g Depth(feet): In Figure:
Hammer Information: Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC YCL
S s =]
g c amples 2
5% 5y s2leal el [ 38 2 te [on [u, | 52
. . o~ + - .
nd ol Description so|Gugt S| 8 gﬂa Ded b 35,-. Aan | Db D
- S J T4 1580 o E|ACa| E0U|ReN| FEX| 0EX| [0
ac ac - 4o 3: E| 3 I T E R aoF
z L ~“lo 4 !
w ] ol o |26 o q
-l | Silty SAND, dark-brown to black, moist to wet, medium i} . |
r 2_7] dense, fine to medium, trace coarse gravel and brick = 5M E] Rl 23
— ] fragments. No odor. No OVA/HNU readings. - FILL O
5273 GE Silty SAND, light-brown, moist, medium dense, fine, trace E | SM E R2 11
E 1 fine Gravel. - FILL =i
ol 87 i i
.. 10 i
268 -] Same as above. 41| sM [E—x R3| 25
C 12 R £
r 147 ==
C . J =
F 263 ;5] SAND, light-brown, moist, very dense, fine to coarse, lietle 2 - sW E] R4 | 56
: E fine to coarse Gravel, trace Cobbles. _"-}__:
F 18] 47 =
C _ e
al 207 J== 7
C258 1 Same as above. Ha=| sw R5| 60
ol 227 g —
r i =
C 247 aT=
2253 ZGE Same as above. E_._—_ sSw R6 56
o = = * 5w 57 63
ol 28 ] i
F 30 s: E
o048 - Same as above, more sandy. . SW g % ks 92
- !32 n .
| — i -.1 —
- = —
- 347 .
243 36-: Silty and Gravelly SAND, gray wet, very dense, fine to E EM/GM RS 65
- - coarse. ] EM/GM 510f 62

1. Borehole terminated at 37.5'.

2. Groundwater at 31.5' depth.

3. No OVA/HNU readings after five minutes of open hole.

4. Borehole backfilled with bentonite pellets up to 5.0’
depth.




LOG OF BORING B-7

MAA Engineering
Consultants. Inc.

Project Name:

GATEWAY CENTER

Project Number: 0007-006 Borehole Number: B-7 Sheet 1 of 1
Borehole Location: As shown in Figure Elevation and Datum: 278.0 feet; Mean Sea Level
Barehole Coordinates: Date Started: 12/18/91 Date Finished: 12/18/91
- . ) = Total Depth to
Drilling Equipment:  CME 75 Depth(feet): 37.50 Grgundwater(feet): 30.00
Drilling Method: HSA Borehole Diameter:  8.0" inchea
. ; - Monitoring Total As-Built
Dritler: * CONYERSE - MARK/BILL Well E Depth(feet): In Figure:
Hammer Information: Logged By: Checked By:
Hammer: 140-1b and 30-inch drop ART MATULAC YCL
C c Samples -&
_0‘3 Lo 1':3 (nl"ufg Ll B o I Y 1 v glll
L - . ~ . o,
ng ou Description LR a8 gga 3'5"6 3ia 'g-‘éc ﬁEQ ol
L LR -~ N .
at ot Jdo 33.3 g' £ agﬂ Dsn.ﬂgv _g‘.-.;v Zas ar
w “lal| 2 oft o (2o |- o e
o ] Silty SAND, medium to dark brown, moist, dense, fine to _:q..'j___
r 271  coarse, little fine to coarse Gravel, trace brick, wood and _.‘.;.""—:: 5M |y_—a|R1 47
r 3  concrete fragments. - FILL. Sa=
C 47 o=
273 ¢ SAND, light-brown, moist, medium dense, fine, trace fine == SP-SMé R2| 20
= -1 Gravel. - FILL J==
L 8.7 Jda=
o = da=
,__ 107 . , - "
[ 268 - SAND, light-brown, moist, medium dense, fine, little Silt. - J="—| SP R3 19
C 12] FILL J==
» ] 1=
C 14 J==
C 3 g
2263 165 SAND, light-brown, moist, medium dense, fine to coarse, E"‘__: sw R4 | 14
r 1 trace fine Gravel. - FILL ;* L
187 i
F 20 ~ , , Jda=
258 4 Gravelly SAND, light-brown, moist, dense, fine to coarse, 4™ Z-Sw/GW: 2| R5 a3
Z 222 trace silt. _“--;T )
247 e
253 262 Same as above, very dense, color grading to gray. E f,:;__-;wlc W R6 51
= B T E3W/GW s7| 70
- 287 _-*‘_:
- X 30 Fpk _
E 24 1 Silty SAND, gray, wet, dense, fine. St R8 | 44
L 32__: .:: :
F 347 J+=
243 35 Gravelly SAND, gray, wet, very dense, fine to medium, _-*,;._ SP/GP[E=—3| R | 64
o - little Silt, trace Cobbles. _—*.-_T SP/GP S10¢ 145+
i 1. Borehole terminated at 37.5°.
2. Groundwater at 30.0' depth.
3. No OVA/HNU readings after five minutes of open hole.
4. Borehole backfilled with bentonite pellets up to 5.0°
depth.
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1986 PUMP WELL AND OBSERVATION WELL BORING LOGS
(Union Station Site #2 -Ramirez and Vignes Streets)

Drilled for the Union Station Area Aquifer Pump Tests
Metro Rail Project '

Note: Location of borings shown on Drawing 1, "Site Plan and Location of
Borings"

CCW Project No, 91-31-261-01

@ Printed On Recycled Paper Converse Consultants West



THIS BORING LOG IS BASED ON FIELD CLASSIFICATION AND VISUAL Convers
SOIL OESCRIPTICN, BUT IS MOOIFIED TO INCLUOE RESULTS OF
LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE. THIS LOG
IS APPLICABLE ONLY AT THIS LOCATION ANQ TIME. CONDITIONS

MAY QIFFER AT QTHER LOCATIONS DR TIME.

7>

' BORING LOG FumP WELL

B2 -11UD Ol
MRTL Fuomp Tl

Proj: UNIDM STRTion  ARSF Date Drilled __2/2-6 /8¢

e Consultants, Inc.

Earth Sciences Associates
Geo/Resource Consultants

SITER2

Ground Elev. 279.5

Drill Rig Ineszeo, Rerno_ TH O Logged By _MAiRe <SemvoTee.

Hole Diameter !9 Reameo © 24" Hammer Weight & Fall

Total Depth

{ND camPuUN(> pEQ—FDG’—TA?:D)

= (%] = [ 72 NYRTE
== = = ==
5| g MATERIAL CLASSIFICATION s |Bklgs REMARKS
(7] [sa]
15 o.o- 9.0 F‘—IL.L. (NO c;AMR"\]a. SI_HP-'EE}D D(;\uum(z,a
T N [ AT {0quss) 3-3-86
F GRAVELL SA~O, SILT | AND 1 22080
b SANOY  SWT | TRAE  ArtunT of AT~ LIFTED  coThiG
24 perer ANC RLBGLE INWLWWEinG wiTH  DRiLL Bt(? (omplezsoie
I FOAREeMENTS OF  (OrICEBTE, BRICE, METAL Feom  0-1O
1 ‘ 2/2/a{i248) sterweo germne
T Goginoe Lot MopFen 247
4-F AR | pai v
¥ RORR| 3 fufa, (6730) DRILED ooT HoLE
I WITH 12" TRI-OwE BT O
T AN CUT FALLECN GPR/ELS
I PO CoQ0LES Faps 24" Peping
I Pre = hof w
61 2" e, (1o0)
81
T b
T : . g w8 To 10, seT ve
— o "' A
I |F0-85 Rrvat SAND for 107 RO whes
103 ‘ 5 - . .
+ NEpivmt TS CDARGL Shes(o 238l i . e
1 . - . ATRCfuD 1o TR -(eng
1 SIS ERANGLS | TRAE SILT CIT To 10 LOME RLsr il
T Popis LoOEEE- | GAReD N e ZeT
12 I ON  ROTAFY WASH CUThrXs, ‘J—‘;(f 2oiey WASH  DEiLLink
E3 CRidTe bl (0RGLED GEGD M oF  PUST Hole,
¥ Ve CLEING CRWING . ED| DruLED 10" PuoT
¥ hoLE 1O oo’
¥ 3380,
14 -1 ADDED SuFER(DL.
I &LrE ot TO CriLLikg
_-_ FLuio.
161 L' — DRiLL R NeTToe- ) , "
1 CENELS ANG  (0GRAES 3folse() & 1w 2
I PROECEDE  SLOWED MoGiFiel  Prul B
18-}
| 293: Sheet__! of _5_
L o




r%g\‘léq%;?f% TesT smef e
Project bNipN  STATIOAY ARSA Date Drilled 3/3-(0/8(0 Hole No.fre Wt
= (8 z [£z|zz
5 |g MATERIAL CLASSIFICATION N EEIEE REMARKS
P @
20 I =L 7
] , i~
I 3.0- 83" GRERLY  SADS (no SF.mPLlNé) ﬂﬂf@é?j’g{m;;_
I — CEramrouiss
22 KD
241
:F- ! ' 3
T 22 - DruL RiG CHATRZ--I0 giT 3/3/&’9 (lbqob aozs!
05 T Coprlszt AnD GRAES Wiy 10" TRi-Geas BT
28 3386 (1510) A7 28" Wiy
T Mo Fipn 24" g, epmias
xZ AnG Coere FALLING
+ INTe piLOT HOLE, PULLED
I 2" mppiFl GIT OUT
301 OF WOLE  Aed)  ATTAC Rl
¥ 12" TRI-tor2E T TO
I L~y &7 PILOT HaLl
32
34 -
367
38 -1~
40-3-
a2
¥ Sheet _Z_of 5
44 +




£3-14o-ol Sre b2
_MARTC Pomp TEDT /
Project Uhio STTIon) Aece Date Drilled __3/3-6[86 Hole No. RumP e
[}
B | MATERIAL CLASSIFICATION £ 353 REMARKS
43 3
¥ Go-85  Gravalt Seuce (No sfimeL|ng)
_::_ — o Tinne el —
a6 I KD
s |
501 3)4fets (mz0) 47 50" wm
E: 24 moo1FeD Cptu 6T
52
54
56—
58 1
6o E3 2[5(85 (O‘BZ,C\J AT (0 5PaT L
I CRILLAG WiTd pew 24”
+ MIDIFILG Ol 81T, Zmf
T CiT vseD, GRAELL prc
I (OTBUED FAUUNG INTD
62 | Llefngd & PoT Has
F AS 24" BT & ADVAaGLD
64+
66
I 2
es T Sheet of S




-ltyo ok
I fé:F?-T'L Pom @ TEST / Sr[g‘*z_
Project _Lnieny STATIR  AfZeh Date Drilled 3/3-(4 Bb Hole No. fumP wWell-
/2]
b3 MATERIAL CLASSIFICATION t |2g(28|  REMARKS
2]
4 :
l &8 + q.0- %S 2 ANeELL SF—.N £ (ND cAMPeLN Né,)
4 - —— ’
T — oo eES —
I ' 2D 214{8L(1620) AT 7O LoiTH
l 70 + megiFid Cetn Bir, wagwd
T WINES worN Cowny TO NUBES
T l {4") PULLED RODS AHD BIT
T To ATTACY SELonD PANIFIED
l I DRy, GIT  oOe 5{5 B Am.
72 + (sex 3|5/8e AT &0
l 74
I 761
I 78 1
' 80 3)afae (1us) AT 85 Wt
T PILOT HOLE ~ 0GIRG 10"
I TR~ (M BT
l T 3}5 (et (1400) AT 80 Wit
I 2re 247 rOCITL G LRiLL
82 BT, PROGIZTZE SLow , 6FPAUAS
F ARG (OBELZS ACLUMOLATIA
. ¥ W PILDT o &
s
l 1 g~ 11D Booroce
86 - Poe~tTe FormaTON
l T SITSONE / CLAHSTONE
= oLwE &L oo~ ,
I 3/5/8(_4 (H20) Ar 88" Wit
88 T woen 2o raciFD BT,
' I CRILANG MLt ERSipe_
8 I BBCMC.C' STl Sowmg
+ DRl e CHATAE Fpemt
N SRAVEL S AMD ORGLLS THAT
' 90 —:I-— FaL W PILOT PopunM=
| I oot d o 5
92 T Sheet of .




Mg
Project i ETATI_ AZAh

g2- 1o ~Olo

pPuwi P

Date Drilled

LieFe
Hole No. furp well

3[3—&/85

T & 15
£ | 8 MATERIAL CLASSIFICATION £ 55|28 REMARKS
(= 2 b3
-, f ¢
92 I £SO Reorock (o sponE lr‘lb\J
‘_E‘ .POLa--._\’T‘E F-o{Zr/IA_’ﬂos\\
¥ SUTSTNE /LA STNE €D
94 |- —_— Lo MTINVETD — &
96 —1-
98 +
1001 -2/3/86 (1220) comprLERD
T 10" pieT toLe TO
T lbo/, Reviovizd Deuwl
I oS AND BT Arf
102 STAEWLO RePMmiNG 7y
T HOLE , LOME Uas’Ted -
aI Core BT RO il
+ WITH  WELCLS WinNéL
X To 247
104 ——
106
T
108 ‘
110+ :
+ ENp OF  BoRiae o7 3/—!’8(9 (noo) LemPLETED
¥ 4]‘5/8(,30500) FLOSHD ZORING WM DEILLING FLUID AloT HOLG Clems -eOT Wil
0T Perave TGS 12 T To b’ PulleD
T [1531) ALMD FRELH WATR. TO THiN Obuird OUT A ATRCHEO 24 MIOIFL
1123 SePrEeol. QUAR eum Druuing Fruip. Bn’ ,
+ — fonTiuoes To FLUSH  CGorundes WITH ﬁl,(b@ AT O W™
I CLERY  WaATIE. Fiom WATLEE TRrICE o _ _
kS — € o Sotme ucu> © 877 Wi fﬁﬁﬁ X Nl
1 TROE (5 oT2nJ ¢ AT
T (1605) INnGAWED 12" Aup 2 MALINE  SOTUC ‘fﬁ“’&fbﬁ%ﬁf@ Lﬁgﬁmz\j; _L
I . Ne
114— Cg.:_n;e ,\:';ZD ;i:m&l o SASLL DRWLIN & W BEpeosd,
I T-87 Mackine sLoTre
-+ BALLFILLED APour( CASNG WITH A2 mned
T SANO, BepeATEOW SO0 OuwTH TO  SAMD —
T PUriNG BALKALL Sheet_5 ot 5
116 F q!(a/ By (0%} STARTO “AIR-UFT" DLV oPM VT oF PP WL




THIS BORING LOG 1S BASED ON FIELO CLASSIFICATION AN VISUAL Converse Consultants, Inc.
SOIL DESCRIPTION, BUT 1S MOOIFIEO TO INCLUOE RESULTS OF

LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE. THIS L0G Earth Sciences Associates
IS APPLICABLE ONLY AT THIS LOCATION ANO TIME. CONDITIONS Geo/Resource Consultants
MAY DIFFER AT OTHER LOCATIONS OR TIME. S #2

BORING LOG @w2-1
SZ-NUD -0

MRTL Pume Tesyr -
Proj: oniony STATON At Date Drilled Zf/ZlJ-ZS//‘%Ca Ground Elev. _279

/
Drill Rig Faiuine 1S00 Romed wich l.ogged By Ervie Druen Total Depth jﬂ__
. -7 ’r . = 174
Hole Diameter__H /& Hammer Weight & Fall _2507 & 2O
10)
b o W g Zz~ dm
;E: 3 MATERIAL CLASSIFICATION z |22 (28 REMARKS
2
6 B o 7
-:-EFILL. o-2" GravaM Sane "'C‘T':T‘-—‘-) A} F__ILL_..
(A <
21 ,
I 12-7 __Swr —-—GTH_LD) DARK BRDWA)
‘:'hu' ERADING INTD OUIVE &REN,
::@@ UTTLE  FIiNE =To -mepLun] Heea of MEPL
43 CRAVEL AND SAND AT 2.5
i
61
~’-'r‘r 79 Sampd ST ’ LiGHT OLIVE
o BROWAY , SOME GRAVEL- AnD
L FInE SA~O. GRADATISNAL -FULL .
1 COMTCT, 2 ssenii cogpis
I 928" Gervelld Sano / Samcy GRAVEL
10—::."/,_ ANEOLAEZ. TO  SuERDLMNDED &RAVEL
hC o WTE MeECivm TO COARLE  SAmD, DR
hd TRACE FiaET C-1
¥ | 227 12.2° oF chEns
12_.%; ADCED Yy Sps oF
fer o JoinGsn RSVERT
I COARSE SA~D AND GRAVEL P| cmome bR 216 crame
i AT 0’
14
16— ~ ~
157 MEstwen T©  CORRSE  SAND LENSGE DRIt R CRATIYZ
¥ e PED FROM (517"
167
18+
I | Sheet_1_of _S
20F




- - : g Sme*2
82 -NUo -O(=
Project M2T¢ PomP TeST Date Drilled _2 -24-8& Hole No. OW=1
5|8 MATERIAL CLASSIFICATION = |S2[zg]  REMARKS
[ -3 @
20 Forp| _SAnDY  &RAVEL —(eorsTIrave0 ) be
+ WHTE ANG 62A cOBELEDS Wi ez
T COARGE SAND , TRacs SILT A~NO
22+ cLAY / Dl coer zone® 22°
k4 -3 DR
241 BD
_60 l GRoLND WATER. AT 257 Variagre DRuL Bib
26—~ — LEVEL MEALLRED (B 1100 a M. e
TSP 3/3/ 56
28 - TV,
¥ | 2220 FngE SAnD Anp Sua
::5&_ TEACE CLAM, SHIGHTT DAMP, c-4 D =<
::ML oARIe GREErY, TPALE ORBEANTLS
30— BD
Topl 20°31 SANDY ERAVEL Dz Bib CHATRA-
T AT 20D
Tl 31-2 ST AnD SanDy ERAVEL
32 0 INTERBEODED, LENSES OF suT [ DR| 27 corrit FrAGMENT
1P AND  SANDY CIRAVEL , N CRIVE SAMPLE
3 DT~ DARy. &Reerv, TRALE (LAY
3 EANDM GRAVEL - (OARLE SeAVEL
34 AND SAND, LITILE FIVvgs 1
T EANDS ), €17 SeRms
I KD
38— Py CTRoM(. DL Rl
T |35 Srood eRAVEL CHETRE AT 207
x SANVD  AD &RAJEL W ITH VERY STRMM> DEILL
::(7? CORRLES Arvz BeuLDES Pl CHETee AT -27 !
38 -1 L - L 2
87 nNo D] Eobroee-
T PELDIEB
T — gp| VERd £TeoNG DRl
401m| S UDS ST (?) snet 2onE RIC CBATER  29.5 7
I |Yos-U3E 2papy GRAVEL
TP SANMD AN D GRAVEL WITH INCRERGING  REEISTANCE]
42 F COBBVE A~p  Gouvo eeh _
I . GASTEL. METER ReprOiNg
I ~NO COMEBUSTIBLE &AS
T AT SURpALE ABOUE [TELLING
1 ) Lo P g
- F ———— Sheet_¢__of =
44 FEP|H3.5- 455" SANDY EEAVEL c-7 UE.




. 82 - 4o —ols SEF 2
Project _MRTL. FPomf TEsT Date Drilled 2-21-Be  Hole No. &> —1
[72] .
MK MATERIAL CLASSIFICATION £ |55138|  REMARKS
a 2]
44 T crNDY GRAVEL — CoNTIRNVDED DE.
l _::_C"P CMoTTLED WHTE AL &M CLASTD SUBANGULAR
I o £0BROUNDED, TRACE SILT WITH  CLAT 2D STRONG= CRIWLL RIG
I 46—::— yssl WY&’ SrRAVELLY <AND cesTEe. AT de!
I LIeHT: GRAM AN WHIE | COARSE
_::S,P SAVD | TPALEZ SILT | Some &RMAEL
! 48
so-f |H5-525° SAND 3 -
l T GRA | LITILE GRAVEL., TPALE 4ILT,
_::_SP ‘ MEDIbM T COARLE SAnD RD
I 2T YarireLe DeLL R
T 1525-575" SAND CHATRGR- AT 52 S
l Fo o 53.5) 54’
°r SANMG  WITH  INTERREDDYD J
54 -1 SANOY ERAVEL LonSES
— MEDWM o COoARCE  SAND
. :f‘?_P_. CLASTS SURANBLLRE. TD syp—
EE RounDer ~ C—ﬁ DR
BEESR
' T DeiL rI6 CHATTEZ-
F 7 /
s8f |575-61'S _GRAVEL | AT 7S AND BO
+ GRAVELS WM SCME MEDWM <D
' .:._'.GP FO CLRELSE SR
' 60
pe Drzn,L Ri CATERR
T GRADATI&AL  CEAMTALT e’
! 62 F o | €S 1S SAND AND SILT LoST DRILLING
1/ DARY. cRrieen), FINE SANO ANO C-10 DR | FLLID CIRCOLATION
' FL SILT | TRALE CLM TRALE WAL | e o AORDEESS
T 6RAVEL., HyS- opoe. N
64 .—:5_ sAMpLZ SOLPHICE 1IN SAMPLE
' T 2p | CAVING - Boring
T cavep ™ 77
' 66+
l 1 Sheet _2 _of 5
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82-14HO Db =
Project MrRIL. Puome TEDT Date Drilled 2/24'25/ &L Hole No. WO - 1 _
@ . | d
£ | MATERIAL CLASSIFICATION £ (35|28 REMARKS
o P
68 Icp SAND AND ST - tomTINVES
+ ,ZD
ML
TP GRA, MEDIUNM COARSE C-
T TRALE SMALL GRAVEL DE\LL Rl CHA
T ; ; /
T | -5 SANDM CRAVEL 2D AT 71
72
&P
+ o
74 - (P) tano Lemse AT Y D&@%ﬁﬁeﬁ‘fr
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78 __ (48) sAvo Leose AT TG
I | s TS N
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E - y
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B Rl
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84 -
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_% C-14 bR Sheet_ 4 of S
92 F /




az-do ~0& SreF 2

Project MRTZ. Pump TEST Date Driled _ 2/25/86  Hole No. &w=1
m +
2K MATERIAL CLASSIFICATION £ 13g/38  REMARKS
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94—:_—4
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THIS BORING LOG 1S BASED ON FIELD CLASSIFICATION AN VISUAL @ Converse Consultants, Inc.

SOIL DESCAIPTION, BUT IS MODIFED T0 INCLUGE RESULTS OF ) S
LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE, THIS LOG Earth Sciences Associates

IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS Geo/Resource Consultants
MAY DIFFER AT OTHER LOCATIONS OR TIME. S\TE=2_

BORING LOG oo--2

Z-lUD -2l
n? e Pum P TEST

Proj: bniai Esktion ARt Date Drilled _2/25-27/8%  Ground Elev. 280

7/
Dril! Rig Buwnv. 1500 Romey Waen | ogged By _Emue Dtocs Total Depth _&H
H 7, n - o * ”
Hole Diameter__ 4 76 Hammer Weight & Fall __252" 3 Zo
T 0 Ig . {-{u
g 2 MATERIAL CLASSIFICATION S 3¢ 8 REMARKS
[401
GEEHLL -4’ Sawp avo Graver -(Fi) wl| 5
1y i
—:?M) WM DARk. Beown ST = L.
2
4 - Teq - Pu:(.\:'s oF memi, NAILS,
::{:I.LL q-r? SIL‘:\"' - (F“—L) SULASS  AnD ¢Lp<9 L'I'I(—E
_:1_@?) Brotonl , DR, LOOSE MATEIAL AT Y ¢
I WARGE EENT METAL
61 SUGHTLY DamP SPIKE AT S
I LITMLE CLRY &nCee. AT 77 k
I 78 ST - eRrowN, sLSHET, DArP, TRALE
8— L art, SoFT
I Brio’ SANL/ - UERT BRoWN , DAMP, _ DR
ISP Loose To mMepim pewee, UME FNE |C-1 ,
I craveL, PoocRWd &2pDED CET IS of cpoinNG
10 I ACCED JoORMNSHNY REVERT]
I 1ot SarocM GRAaveL RD
- Bron To  UerT GRAY.
- GRASEL - LOFRLT, $9B-RIOADLD
101 CANE — PooZal @RAGED  WITH
- LITTVE ST
“" LARGE 6&RAVEL. AT I
1
1 C-Z. e ooz Retoviees
16F
EESP '~ 205 ERAVELLY SAM_D'
Ea LIGHT @Rown TO SFECELeD *{awb/éﬁﬁ)l dy)
1 WEYT, MEDIAM  DENSE PoorL] 6RAOED
18-1- mcivn TO  CoRRSE CAMD MEDILWI
:E &BaveL TO 3/4” TRALE .:1\,1‘
I E L{
¥ Sheet ! of
| 20F |




RB-1HO -

61’\"5*"2_

Project METc. PomP TE=T Date Dxilled 2/25/&(,,-. Hole No. ©-w.— 2.
5 MATERIAL CLASSIFICATION : |E2|28  REMARKS

N
o
Uy
] vsts

C SRAVELN EAND
. {205-249" SaNDH GRAVEL

Lig™
MEQILM TD CoARSE &ERAVEL.

e

L
%

N
N
|l!11!111||1|1|l|11

BROLON  WITH GRA ANG LD,

44

3 Poocrit &eroe0 SAND, UITRLE ST
E MU 25’ TN cLA guT SEAM | SOME
P EAND
24 - r —
T 24°268° SO sanl
_::_SM CROUN, mMzpiv  Douse, WET
+ SOME ERAVEL , TRALE CLAY C-3
26+ 26.2-202" <=aND
:: et
ISP GRAT, MEDILM TO | CoARLE. SAND,
I Some  GRAVEL TRALE S'L:r
28 I Peoz L C—:F"FQ—JD .
30_‘:_ SUERT IRCZEASE 1N GILT
Top| 2027207 c=avEL
ant [207727
34 - SANCHM GERAVEL
I LI ST, g2as( | LOCSE TO c-4
-:;-Ea— wisCravn Dzl
361
F6M
I (27248’ SAarDY eRAVEL
38 COARZE  SA~D AnD  GRAVEL
6P LOBELE AnC ZOULDER- ZONEDS
40+
T LENSED oF CofrLeES AcD CoyLpvwrs
T — VAR AELE —
T
42 1

Dzl B CRATIER-

— - !
QD AT 49-5
GROONDWATER
' AT
A Ay
25.9
LQ-GEL, rAZALSLEERD (B
NEB AU oN 2/2/B6
CANING  From
26" ™ 2\
RD
ch,.:ﬁf,D criL
d_ RS CHATTEE_
SMeaTH
PR
Dol Riee CHATEE-
AT 2SS
gD STRoMNG DRI CHATLC~

AT 32/'

STRaG  DEWL  CHNITL.
KTy

SrRomt CRL  CHATR=-
AUz’

Sheet_2_of




Project _MET. PP TEST

R23- (IO -0l

Date Drilled _2/25-26/86

S\T\—:**" =

Hole No. _&:\2 -2

L

(4] .
E§|  MATERIAL CLASSIFICATION £ (39|38 REMARKS
o
44 Tep SANDY  CRAVEL
+ — 2D
Icp|HoHle  SpAveun SAND
46 F —1 Sueat IJZS oToe—
T [e-3d GRAVEL N R
:C’P C:QA‘(, WITH  SAND AND Sormre
SILT,  (DARSE GRavEL TO (DERLE ;
a8 1 SZe CLASTS, (ofgsc SAvD Caving 1o 4u
TP STeond> DRILL R
I é CHATIEZ_., ADDED  ACDITEAS
+ RELT T© ofuLinds
1 FLolO, BouLCERE Ay
50 - SANDY  GRAVELL CopelEs  BLOCK AL
T COAFST SAamO, TRA(EL FinEd ot .
I &Y, 2-25-8l=
A P — 2-26-56
50 TSP SIS 86" GrAVEULY  SAND CAVING T =1/
T GBAT, COARSE <A~D | Poceut Eorine SLocerc
I GZACED, LITE &L REPOSI MO~ D Crop i
¥ AOTR(ENT T LZAvED
54 - HoLe ; Ceove
I AT T B2
':‘ Rezurins  DRMLING
T HZS ODoR. I SAmeLe ALCED RevERY To
567 s o’ SANDD Deilin  FuoiD.
tcp oo -G DR
I~ GRAH, MuEDIvrn DLrke | Fing TO
T mMEOibwt SAND | TRACE  SILT
58 I \‘\2% OCOR. 1IN SAMELE
I 58-bl SANDH E2AVEL
F=F Cer
60 +
T |7 oAND ano ST RD
62 _"::‘_ DApe &2axy To &2 , Loose T
=0 MEOWM  OVNSE ) SomE (LA AND
::ML GR2AVEL | Vi@ Fuee 5{-\(\-’9} TrRALE
T ORGANILS (PLANT ROSTLETS)
64
T 7 DR
66 |
T kD 3 q
I heet f
68 T S o]




B2~ IO -0 ' CSet 2

Project _MRTC Pume TexT Date Drilled 2Lza-27/5c= Hole No, 8->~ 2.

B |8 g |23

|3 MATERIAL CLASSIFICATION : |5¢ §§ REMARKS

) [7¢]

68 I SAND AnD S\LT
ML — CENTINVETD —

70 F o
::SP 7o =70 ZAN D %D
I MECIUM  COARLE , LITTILE SRAVEL.

Y I |72 Sanoy (SraveL
IeP COPELE SAND AND  GRAVEL, STRoNG  DRile
T [LARD 2 s v 2
+ COBRLEDS AD  GouLpDeeS P e

74

7 1 DE| No petovee
| STRere DRILL RIG
I ED CHATIZEZ~

A LesT  DRILLNG
I FLowg  CRCoLATION)
+ MIXED N ADDITIONAL
1 ReVEeY

80 —EE— CANNG VP TO 32/
T ADDING  ADOTIpRO AL
Ton | 21482 SANVNDY GRAVEL. Feveet
I W ENT, LomfE OF DRARK Geml/creir] )

82 16 ST Wi CLA BINDWE &2 LDSNG= FLL D
I _|82-84 SANDY &RAVEL POOED TOTAL 3 Shes
& Loppes  SAND AND GPAVEL, OF Reviz2T, peawieD
I LThe Frogs T Gu’ AnG \NSTALLID
T 2" CASIN (o

84 — —

T END &oF  ToRINGe 84(:3
¥ (Bormae CLese T meoroce)
T  HNsTALLED Plezometa.

86 I O-12° Nown SeEp 2" CASING
T 1221 MACHINE SLETIeD 27 CALIN (-

F 0.20"sL6TS, END CAPPED
I [Fosted Copints AVD CASING WITH

88 - | CLefinN WATEZ. (740D GAusAL) CoNTINRD
T To FLUSH, WATER. NOT RETDRZMNING T
I | SORFACE -*L.oe:r T Fo@mr—mw, PompeD
T [Dowr ADDMENAL wAle AD 1 cpasn

80 I PE LAtk (fBoo &ausrs)

4 |- BAA LD BoRns  w0Mm T3 viswTee]

T SAND B — 1007 SACS

T ms'mumzo WELL Ove AnD  SefALpD

I TOP 8 WITH (ConReETE 6R6UT AND Sheet LL of
92 + BEToNITE,




THIS BORING LOG IS BASED ON FIELD CLASSIFICATION AND VISUAL Converse Consultants, Inc.
SOHL DESCRIPTION, BUT IS MODIFIED TO INCLUDE RESULTS OF

LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE, THIS L0G Earth Sciences Associates
IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONGITIONS Geo/Resource Consultants
MAY DIFFER AT OTHER LOCATIONS OR TIME. S\TEH2

BORING LOG 2:W-—2

82-IMo -oe
MRTL. Pome TE=T , )
Proj: _onion STRMIONY AReA  Date Drilled _2/28 - 3/1 /3‘9 Ground Elev. 280

. }
Drill Rig Fawine 1500 Powe wisk | ggged By _Eviz Druen Total Depth _ &5
v/ " . == o
Hole Diameter 4 /6 Hammer Weight & Fall __ 256~ & 2o
I n § . jl.l.l
RE: MATERIAL CLASSIFICATION S 3¢ £8 REMARKS
. %]

0 Frujoe-8 S Samo toesD THRoOE
FAd) BROWwN |, DY LOOSE , Beoren) o FEAITC PRVEMENT
¥ B Faﬂér}nm% ToP =

=3 b ASPRALT £ri0 BAE SUBCRADE

4+

61

8 :: ’ ? r
Ty 81 SANDM SWT pe| !

I SILT WM Vers FINE  SAND, C~\ !
T Gzownr) |, LOOSE | TRALE CLAY | SET CASING
1 PoooiBLE | FILL? / RD AND ACDRD Bp/eT
10— T& pRLNG FLOID
-G}P -7 SANDH GRAVEL Dzin =& CH/aTER.
123 LIBRT &2+ To LGET Geown | GRARME
¥ CLRSTE , PooRM &220E0, (LASTS
B SUBANGULAR. TO SUBRoU~OED
i
144
16—::—
Foo|7-124 SAND De.
18—": GRAY To LIGHT eowss | Loose, -2
+ WITH SILT ANC GRPAVEL b2 R CRATTLR
FEP INCREASING  GRAVELS RD[ AT 4 )
Tru184-232 SWIM SRAVEL ' | of
20 1AM Sheet 0




. i
- Bs_uqo._o(_p UTE = 2
Project M=z, pPuemP Te=T  Date Drilled Z,/ ZF—"/ B&  Hole No, 2W0.— 3
= |« = L= |==
|8 MATERIAL CLASSIFICATION s [E2|zg REMARKS
(7] oo
201 Mla.qlzz’ ST SAND AND CRAVEL RD
—:"—“D SWT LNTE LORELE SANC AND DR
:EJ\/} GRAEL , LuraP: OF c:rzf\*-(/&aa\) c-3
22 F CLa-
T RD| Dene i craman
T @ 22’
I P 2%-20 SANDY (GRAVE OR.
24 - EANT R GPAVGEL | PooRld GAMDD, c-H
CoRasE | TPALE SWT
26 T 2D GROONDWATER.
e o s )
: 3 260-72"  GRAVEL] SANMD I K 2 &'
+ CoARSE, PooRL &RACED, T el MERSLELD
T LIITLE SnWh
I AT 1050 AM.onN 3/2 R0
28 3 3/2/8
T
T 2206 SANDNY GERAVEL DRIL BI6 (TR
30_—;_'6P‘ CLARLE &ofuEl-, SUBANGULAR- T AT 29
1 SUERLUN CED
15M|Z0.p-31 ST GEAVE. W TEALE  CLRv
-+ P 7
I-c 3-2325 SAND
32 GFAA | PBDSATET &BACED | Meonwm
I TO CORESE SAND, Zamp FINE SA~O, DE.
T TRA(E ST -5
s [235-U3Y Ay CzAVEL
oM SANDL &2 PODING  ASDTIOrIAL
¥ Whairte 7o i~ woim LA Repey T THICkER)
I AT INCLLIoRS | S0mT EILT, BD |awp. e Foder/s
36—::—- Poorly  Gercuc  LbArin SAND AND GRAIES RICrMULEN RS
¥ N BOTD) OF Gofiey=
I ETrernPhitX= T2 Frogh
=¥ WITH Miicvoved FLon O
I OriLL Rt CHETIWZ
38 I .
T — DR
403~ . G, (oreSe GemvaL TO B '
¥ CORpeE SArs0 WITR T SILT
T oSy 2D
42
¥ peiLL. Bl JhATTEe-
e f
I [ Uz-97 SANDY GEAVEL. At 13 |
as 16° €OME ST, (oARSE GRAVEL Sheet_2Z of




A2 -NUD - Ok / s
Project METC PomP TEST  Date Drilled __2/28 /8L Hole No. .=
w -
E | MATERIAL CLASSIFICATION e (338 REMARKS
[72]
441 79T Sanmpq CRAVEL
T Sornt ST, (oARLE GRAVEL- D B CORITEE
ey .
46 1 KD
5:,M47—'~%‘|' SANDOM  &2AVEL.
a8 1~ Wi SILT, GREOY CLAYD] SUT
I |5 SAND o,
50_:_.{7; GZA1, DosE, SomE ST AnO el
IEM CEPNEL | COARSE TD MEDIWY] Coftsg,
I . SANQ, POORL GRACYD,
521 —
T [P0 SANDM  GRAVEL RD
B MNTURE  6F SAND AnO GPAVEL, DeLhSHimAL DRILL
T TRALEDS Fl"UEb‘ OLLATSI0~ AL LENSED 2, CHATTLC
54 1 O6F ERAVELS AND (OB BLES S = ..
- - TESrI= (1
I ' Rl CRATNme—
56 -
58— VARAAGLE DRLL PG
+ LT~
60 7
fp|aet  eanD -
62 -1 GRAM |, MEDIUM COARLE  SAND, C-8 LOOSE SAMPLE
I CEME GRAJETL ) TRALE FifeEsS
I8P OCLABS |6 AL epﬁuél,/ R BLE Lirses ' 2D
D o
Em|6d67 SAND Aavo  SuT
_“M DARL &GRAMISH GRE~ | Finve
T MY SAND PND ST | PodRl GRACED, -
F TPALe OREANICS (PLanT ROES), -9
BB?E_ Thrate GRAVEL.
¥ RD 2 4
+ heet L
68 1 S of




5
LY

o :-“?;Q

Converse Consultants <7

L

al
¥
1

) S T TN T N O

L
et
R

CORSERVATION waL#Y

Boring Log _5-‘_5-@@

THIS LOG (S APPLICABLE DMLY AT THMIS LOCATION ANO TIME.

CONDITIONS MAY DIFFER AT OTHER LOCATIONS OR TIME,

- / C, ..
PROJECT SerRTD_ lhirgn St DATE DRILLED_ 2/ /22 HOLE No.__ 5-&

-
'-‘.7...

LOCATION _£8a2miG Drer AT i1 Vigwes £ Kictiwe?  Sze GROUND ELEV. 2EQ.&°
DRILLING CONTRACTOR (enrscr -l lizze | OGGED BY _IZ Tnbaursrt DEPTH TO GROUND \yA'rERZ?-"
204 2 I o
TYPE OF RIG_______ HOLE DIAMETER_£%__ HAMMER WEIGHT AND FALL 320% Z¢” (1:2-2°
SURFACE CONDITIONS__A-C. Firvinsi fecd TOTAL DEPTH_/20.0__ NO. CORE BOXES____
w ol 1.l 8 |use
DEPTH | CLASS. FIELD DESCRIPTION R et ] Il | REMARKS
- ~18a 2 |ve
A L1 44 =43 - AsAsiT BverentT % RD, T Seroup 2245 P Yz
sy 3 ¥ Gew Dercimg 775am
T f |68 - - Sweoy Srg T c T ’ pry
::—:{'- e T & § + WesrHe: (L.E‘ﬁf? Lisess rez
29 i Sury Sario 3. ! P T
f + 7 -+
p M"'Lra 7 I ey RuftveE o i: 57 %D *
- *’;“f", Srfff/“f- Diase I T Daiees » &
. W/ Prrcie DLewis I I witit 7% @,
4.0 S ‘ _‘j"_ L Ffﬁ" P.'Ezc fN“"-"tLﬁ—Hr.;_
3 ‘:E ¥ Er-' Ltcv/
p 15! cer I
L o« 1M )/c[‘ G /“uwuﬁ// T 3K} R T QonrhcT CoNTAtNZD
I - - - 1.0 I ‘,a,; I WITHIN SAMPLE
: I ° = e . Sury 5:% ' 1 I
-:.E-"' ) Gy - 1240, tarsr -::— , -E:-
T . F) / E 3 b
A Heo. Dewse T T
I - FiNE T2 V. Fine SaNG-T w3k I
T 200 sir 1 g
--f . GL IF
/6.0 £ - = : = '
I I 0 ]|< I
T . I Iz W I
Fer| 10t Savo T 7 |
RO _k_ Coanie it /q T __E_ R _'-_
. I M. Dewic To L/FN' I I
_:E_ ‘ Prosey Crsded Fone Sand _:E_ _EE T
::",.- W/ Filer sieT ;: T
YRS I I -
s e o] 140 420 _GRaverLy Sand F 'y
_:_"\ .:' L?r(-fc-m/l Denvce ~ 0 F _::_
I Were GadeD - 2| e I Gevticy -
= Ay Ganst Coener St 298 R =+ DistaiZed Sarcfil

¥ - 707 Gaver w 229% T D ;
-::—:3- _'.’-._ Sug ANGULAR T SudRa w..:;r::- ol
I... GRANS | GRANITIC 23mi T 9
120 % 3 3
Fas ¥ C
.. I -
+a ey C
-, —— 5
Sra RL I F SHEET_Z / OF é




OPoEVAIIVA WEW. = 1

5-5/re3,

HOLE NO.

2/1 /g3

PROJECT__SCRTD = {niicnl G, DATE DRILLED

1
g -
£ AN
X : .
3 o b e
w Q o o o
FA L 1
m Ly W— M- fW_
Y %
< $ u ¥, o~
= . G . _
w i > -
o mr. V. HHM w
- = T g . w
-3 ™ . =
. LG
“::::_:T.::.1_::_::::“:x":x".::::._::_::.::_::::._JI+TI¢+TTTT_+T¥TTI+§+TI|.._+:+
% 33H | ! I J | ! | ! | | | J | LASARE I
240D
‘ON NNM
00n N FaY s [ S I ~
RRITT:] T ~ oPed m..w il & Ha ?J.. Lo | Y
LM ] ol L] 2 Ll 4
s | |G B ! Kv.af..;,
S = < 7 :
5 T s T— S .
nemee| 3, ¥ TS i - TE = Y&
r--—--—-»-—-.-—-h- S Y -rh—thu-—--—-_-- -»-—--h—--—--—-- AT TV TP FT R STE NI AT AN R T TR e ey
----‘ﬂ-d--—d-.-—-ﬁﬂ LA ) Il-—-.dﬂ—llll-d\i‘d dIIl-d-H—-IId-i-ld\d—--.i L il ) -lc-ﬁ-l-l—ﬂ---dl I.ilﬂu— -1—--H--
- AT 3 | _
a v 7
2 by N
= by (M A .u..n
R N £y
o } X
O S g < b = -
g N 'y
5 |5~ %
- vy W W3
o L RN 2
& ww N
> TR RS
S | & 334
X
o |\Y . SR |
L — <
b <y .
w N
~g ™
1 .r.... N
=< ! )
¥ 3 ™
v s
92 1o
< -
- . et . . . - . - o - tem 2® L N . - . . N N . . . sc e ¢
mnlv- oOncoo-ﬂN-.o.o |u.-.hsu .u.c.o.c-ﬂﬂut.ﬁu.i.-., -ﬂ.‘w.\......-l..l. * el -o.r.d - -ﬂu-. -Iyul. ..-.ﬂ.-o ..-onb-‘-v . O l-. o.mvlh.—.ﬂ-bn\,.._—-o o o.o D.ODD o”a.oﬁ.woo.';
e o.A..... Ml ...,..—e..ﬁu....J S ..-.au...,....ﬂw. .....__d.sa C o "oy Q. RO~ S .. P A ] ‘ay e - g
-ﬁ-—-.-._....-_--_-..nf..hp -.-—-.b-.Mm-...._—-.ﬁ-—.-J .-...-_...-—\.-.-_.-&.bﬁ-\-—-..._._.o.—u_-_w-.-— abl b v ldcind ot i
-..—-dq--q._.l._.l—--—----uq_--—4-Iqul_-d|-4-qq_--_--.—-quq—q..-—--.—--._-.-.u...-_--,— u-_-n-__l--—..-_--
= R = ~ < <y < <, < o < < N )
o ; : g ~ L3 3 I iy N 9 NN
w o N N ™ ~ ~ ~ N N ® & x ~ F
a .

- SRR | |

W

)
3he ¢ -
LA g



PerzrzLe®

\'-6{\

\

285" BEDRDOO — PLUDARSTE FORMATIDR)
OLIVE GRA- SITTONE / CLAYSTA E

Leueo ™ 5=
Arels 1IN STALLEC
CASING

22-14Yp— ol Swe R 2.
Project METC Pomne TeEZH Date Driiled 2/253- ?’Z' /e:fa Hole No. & .- 3
2]
g MATERIAL CLASSIFICATION £ (3g(24  REMARKS
w
FamA{ti-61" SAND Ano ST
LML| e £2700 TOGRAT, FINE  SA~D LITILE GRAVEL
T [T ey GRAVEL
TP
I DruL R CHATRE
T ED
E [ cAND
:.SP GRA1 , (oPR<E SAMO
E LTTLE GRAVEL
L
- FR— DewlL Bil= CHATIoE
p 74-847  CRAVEL
- Corese erpAven To 2') WM L
MEOWM To COARSE SARD, TS DR
— TRACe ST, &Rp{ C(oLoR. TR0 LOSING
- DRLING FLOtO TO
- FopmATIE™, MIyNG
r IN ADDIISWAL BERET)
3 2D 2/ee/8C
i ' 2/1/ 86
: CANING T 72
s MNMED ADCITIOROAL
: SANOY GRAVEL- REVERT, GoTUM OF
n SUERHOMCED T LELL ROUNDED BorNE CAVING=

1|||llrr1||1||l|!ll||Ill||ll||1]|| ||11|||r|||||||l||||!111|11||l|l||l|11|l||||l|||1[t||l ||1|||||:|.|;|

IIII"']'II[II]I'II]IIII|||ll|llll‘l

END oF BOoRING 8%
—~INSTALLED PlEZormETErE
O-10" NoN SwoThel 27 PNC CASING
10'-78S" MACRWE SLOTIRO 27 CAING
0.20" 5LOTS, END CAPPED
—~ FLOSHREC CASING AMND o= wiT}
CLEAN) WATEZ. (21800 GALLDONS
WITA S0 GALDMS Ra‘h)e-mmé.) Retven)
FLIG ReEQUeT  AS BORwWN= WAS
FLOSBRO, ACOED b QuART BLRDALH ,
—BALFAILLED PoimEe  WITA F3 manTereY
SAND
— INSTALLED  WELL (our—- R~D CASING
TP 2.5, SALD TOP S WITH ConCRETE
GROUT ArD  GBpuyT2nITE

Sheet LI of "I




s (23)

—
= -

oGSegNATIony Wew"4

HOLE NO.

— b
> 2 %
t 3 3 N
VY © W
n SAPCIC o o
h 4 Mwﬁ €2 %)
o ¥ o~ &
d O 3n N =
S 3 )
= ¥ OEwy \a
w Hm A% o
[V 4 E A2 BRI 1. w
. 2= X -w
3 YRR ¥ T
U = .
L L ARl L LR L L e T T e P I P rE B e R S e e L L
o\n.qu T — — — T | DL ._qﬁq-—..-._-..-_-| -ﬁ- — .-—..-—... _ ﬁ * _ _ 1 — — _ -
EL Lth] . .
‘ON MNN
300M Iy L) (& ] . - Yy
Twa | am =4 . M nmw;.
Ly : .
148 ’ ) -
t bR
Ndnvs 3] k¢ ﬂ
n_--_.-.--—_-hh-—.—--—-r-l—-h- 3433 b-.-—h-bh-hpn\P—hpbh—h-h-—-h-h_—lu_-ln—-h-b—-- :-«-- -.-»-__-.--.—--.——-.h-lPFI--—-.-IP--—.-
-.----.-q--.—--—-.. Trrr 1-....—-4#- .-.—. ..---—I«ﬂd-.-.-_q-J-—- L Ty .--ﬁ.-..—-.q_. _--.uqq.q—-_-
N - B
A . y ey
W _.w vy R 2
= 3 \ § n oy’
- |, < v & IS SR I
o [V & 2% 83"
o 2 o a2ty
- 1y o N ~ LU
S 33 &858
a3~ VR AN
o | s - ] t 3§ 3
ﬂ.ﬂ ~ ){m oo™y
i) oW .\..W S = Y
(s € > QY Ny e
w < VY
T R
1
pe)
-
—
]
a
-} iR Y PP RS L * . .-nA.-. --....“- Foar e . -"ay L I \.PJ.- PR * . " .ucv L. ‘a0
O P ; h..Vn. ‘ha.l. Ta W et uo LERLIA L N AL O o.c.M.-‘...o- . n..an-.o‘ [T AP L L R .
LR, R T ‘ R "o’ T D RS U P ~ B o e ...p...-.-.-. S . "
RN LW b TR T ST S PRI T S VO P AT A R TINI AT EE EL Y FE RN N
q-q—--—--—q--—-.-—-ﬁ.-m-q-j-—-udu-__-ﬂ-—--«—..- -——-1-—---|--_-«.-_--
xr
R 8 0§ ST $ 3§ s
= >0 D = o
w3 - -3 %51 A Ly o ~3

I PROJECT _SCRTD - Usron Sra, DATE DRILLED 2/ /52




OBSERVATINY WEL™ Y

HoLE no. S5 (1483)

XY
™~
>
&)

PROJECT__SCRTD - (ritons 517% DATE ORILLED

NO.

. DEPTH | CLASS. FIELD DESCRIPTION 4 2§ ;|5 REMARKS
4 -t K-} =2
608 30iMSP | (20-T0 SpND 3 RY E
o —r 1 -
S (Cewnimuen) 3 ]
7C.8 " . v —

STRaNGER SULPIUR cben

feer Samarie Feceveny:

.

[RRARER ALY LAR
1@
x
X

. 3 RD 4 RS oniLy
- -
:'.' 4 . :
s 0t 3
e 3.
- :: »*
» L]
)

LILE AN
l.__'
. ~..

7¢0 ' '_'
.

B N T N E I IR CEE e
N
[
llllllllllllllll!lllllllll]xllllll

N NI T AT P I T O P

8¢ 78.0 - LHANGE nt

PeitiNg ecoNTITIONS =

T rryreT
.
.. e
[

L

-t
-

=1 720-70  [Bouners

;v.-vlr-v-lurr"-vuvl'vv-l'-‘l-

IlllllllllltlllllllllI_L.ll.llll_Llll'lllllllll.
. )
Ll]lljlllllllIll'llllllllllllll_lll_ll'lllllllllllll-lIl_llllllllllllllllLlllllllJ]_‘_l REC /.

+"|’l'llr]liv'llIlvlvvvflu|I-l-t1]|I'IIIIIIII'[-v'v"ulyyunlvnvri"I'ltll

I Z . . [' : __ V.HARD TRILLING
- M’WN'“("_ ] ) Fuie W oF RiG (tavan)
L., T MED, T2 Ledrsl ] O BIT, TE0 Harh
[ ry-] -
l &0 Ak SuCanGuear Eriams " F— oS T ogpt
k. . . :: =y S "
E-',: " GRaniTIC Cosrps mien _-:-_i(f_;qi C_gg MNe Semere Receveny
1 | :
I §20 1.0 +
| 3
g0 1
l R ¥ 00 4- o
_ i T 0" I35 FremrTEd 7o Septel s
& I § rerlsae NS ERT UL
2.0 +
' I, I
I e
-ﬂ--.'.- 1
l T 172 | JHG SiMPLE oF
oL - OIS CUTTINGS TAREN
I I . ¥
.\_I = cL ?0 p T Coavsmone Corrinigg St
_ == 0~ (02.0 _CLAY SIONE I _ e
== T :
l ¢z o T— (sec Mexr page) T SHEET 4 OF ¢



DBsERVATION WELL T

I PROJECT_SCRTD - Uniond Sra_ pate pRILLED 27" /= HOLE No._&-&  (ve3)

(] dw o u;{
DEPTH | CLASS FIELD DESCRIPTION 5 [5%|z8] & {5: REMARKS
120 = (06-160  (upvsren ; IR

.J,

( &NTNUEB)
CersE-Gray CoLeR, Mus,

|

lllllrlL id
Ltk

940

I

L

R LASTIC Té FRistte Smeace
ST FRadie Hmlugee,
Traminy Lantisrred w/

|

A

Jllllllllllllalanl

!

[ Y
|
|

!
l
R

I'l'lll""l"ll"']l:Il

llLLl_llAll.llllItlllll

H

%.0 = STy CLAYSTENE -207 . -
== SANDETONE . BLECS . "1
= TENDS TO FRACTURE ry T
T— Acons .'.JMW&HGMS T T
7o = 3 =
== 1 1
= A= RE:
106.6 == e Sid T L 1
1 - 1 s
i EnD UeoriNg [00.0er } 3
1 Frezoerzr Ser T 160° : F
— FREDRETED N . LewesT €0 T -
A - . ’ : u

Ill.llll.l‘Jlllllllllllllllll
-+ 1+

Nl PETTY FETEE
"ll"'-l""l'

-3 3
- p—
- 3
E o
- E -
-4 - -
-— e [ A
- -

1 I I
o -~ -
- L 3 .
— e —
- - -
o -+ .-
. - -
] .
——

-

T

P TN I
AL LA

'llll'lllll'l]ll’[l‘l"'ll’l!'ll'l‘T'l'!IIv
IAARS NN RAARELRALR IRRAE RAREN LAARE)

lAlIl]lll]lnll.l

-

- el

N RTINS TRETE FRETE T FUTTE s

Wy
P

ll'lll'lllll'lil’l'lll’[lll"'Tll

[ETTI TETTE IR A

AR EATER

SHEET 5—-0F é







@ Converse Envirolab
X7/

169 North Halstead Street, Pasadena, California 91107-3127

Telephone {818) 351-2330
FAX {818) 568-9165

Envirolab No.

Project No.

Project/Client
Project Eng/Mgr:

Sample ID:
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2.3-cd) Pyrene
Isophorone -
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2.4.5-Trichlorophenol

Units: ug/kg

DL Detection Limits
N.D. : Not Detected
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91-71-12-156
91-31-2161-01
S.C.R.T.D.
Mark Schluter

(91
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OO0 000000000 000000000000

(1]
w

.

Date Sampled
Date Received
Report Date

Dec 16, 1991
Dec 16, 1991
Jan 06, 1992

DL
330.0
330.0
330.0
330.0
330.0
330.0
330.0
330.0
330.0

1600.0
1600.0
1600.0
330.0
330.0
1600.00
330.0
330.0
1600.0
330.0
330.D
330.0
330.D
1600.0

Approved by:

(1

Gaprge C ovos, Ph.D
Laboratory Director

A Wholly Owned Subsidiary of
The Converse Professional Group



169 North Halstead Street, Pasadena, California $1107-3127 FAX (818) 568-3165

@ Converse Envirolab Telephone (818) 3512330

Jan. 06, 1992

PROJECT/CLIENT : S.C.R.T.D PROJECT NO.
PROJECT ENG/MGR: Mark Schluter , ENVIROLAB NO.

91-31-261-01
91-71-12-167

Subject : Analysis of Samples

On Dec. 18, 1991, 3 soil sample(s) was/were delivered to the laboratory
for analysis. The =so0il sample(s) was/were analyzed using the following
methods: :

8240
8270
418.1

The results which were obtained are listed in the attached table(s).

3
L

George Colovos, Ph.D
Laboratory Director

o

A Wholly Owned Subsidiary of
The Converse Professionat Group



169 North Halstead Street, Pasadena, California 91107-3127

@ Converse Envirolab
X/

Telephone (818) 351-2330
FAX (818) 568-9165

Envirolab No. : 91=71-12-167 Date Sampled : Dec 18,
Project No. : 91-31-261-01 Date Received : Dec 18,
Project/Client : S.C.R.T.D Report Date : Jan 06,

Project Eng/Mgr: Mark Schluter

Analysis Method: 418.1

Sample ID: 167-12 DL
Client Sample ID CoMP, #2-B7

Batch Number Q365R021 |

Date Analyzed 12/31/91

Petrol Hydrocarbons N.D. 10.0
Units: ma/kg

DL : Detection Limits
N.D. : Not Detected

Page 1l

A Wholty Owned Subsidiary of
The Converse Professional Group

1991
1991
1992



@ Converse Envirolab
X7

169 North Halstead Street,”Pasadena, California 91107-3127

Telephone (818) 351-2330
FAX (818) 568-9165

Envirolab No.

Project No.

Project/Client
Project Eng/Mgr

Sample 1ID:

Client Sample ID
Batch Number

Date Analyzed

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane -
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichlioroethene
1,2-Dichloroethene
Dichlorofluoromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl Benzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1,1,2,2-Tetrachioroethane
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Trichlorofluoromethane
Freon-113

Toluene

Vinyl Acetate

Vinyl Chloride
Xylenes

Units: ug/kg
DL : Detection Limits
N.D. : Not Detected

91-71-12-167
91-31-261-01
SOCIRITID

Mark Schluter

167-04
B7-54
Q364C031
12/30/91
N.
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Analysis Method: 8240
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page
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Date Sampled :
Date Received : Dec 18,
Report Date :

Dec 18,

Jan 06,

A Whally Owned Subsidiary of
The Converse Professional Group

1991
1991
1592
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@ Converse Envirolab
X7

169 North Halstead Street, Pasadena, California 91107-3127

Telephone (818) 351-2330
FAX (818) 568-9165

Envirolab No.

Project No.

Project/Client

Project Eng/Mgr:

Sample ID: '
Client Sample ID

Batch Number

Qate Analyzed
Acenaphthylene
Acenaphthene

Anthracene
Benzo(a)anthracene
Benzo{b)fluoranthene
Benzo(k) fluoranthene
Benzoic Acid

Benzo(g,h, i)perylene
Benzo(a)pyrene

Benzyl Alcohol
4-Bromophenyl-Phenylether
Butylbenzylphthalate

bis(2-Chloroisopropyl} Ether

4-Chloroaniline
bis(2-Chloroethoxy) Methane
bis{2-Chloroethyl)Ether
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl-Phenyl Ether
Chrysene
Dibenzo{ah)anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
2,4,6-Trichlorophenol
Dimethylphthalate
Di-n-Butylphthalate
Di-n-Dctyl Phthalate
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2.6-0initrotoluene
bis{2-Ethylhexyl)Phthalate
Fluoranthene

Fluorene

Hexachlorobenzene

91-71-12-167
91-31-261-01
s.C.R.T.D
Mark Schluter

Date Sampled
Date Received
Report Date

Analysis Method: 8270

167-11 " DL

COMP.#1-B7

Qo04co41
01/04/92
N.D. 330.0

[N}
[
(=2
o

330.
330.
330.
330.
1600.
330.
330.
330.
330.
330.
330
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
33D.
330.
66D.
1600.
330.
330.
330.
330.
330.
330.
1600.
1600.
330.
330.
330.
33D.
33D.
330
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page

Dec 18,
Dec 18,
Jan 06,

A Whally Owned Subsidiary of

The Converse Professional Group

1921
1221
1992
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Telephone (818) 351-2330

169 North Halstead Street, Pasadena, California 91107-3127 FAX (818) 568-9165

@ Com}erse Envirolab
X/

Enviroladb No.
Project No.

Project/Client
Project Eng/Mgr

b
Sample iD:
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-cd) Pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol

Units: ug/kg
BL : Detection Limits
N.D. : Not Detected

91-71-12-167
91-31-261-01
S.C.R.T.D Report Date

Date Sampled s Dec 18, 1991
Date Recelved : Dec 18, 1991
: Jan 06, 1992

Mark Schluter

—
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1
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Approved by:

Chin

George Colovos, Ph.D
Laboratory Director

page 4

A Wholly Owned Subsidiary of
The Converse Professional Group



169 North Halstead Street. Pasadena, California 91107-3127 FAX (818) 568-9165

@ Converse Envirolab ' Telephone (818) 351-2330

Jan. 06, 1992

91-31-261-01
91-71-12-163

PROJECT/CLIENT : S.C.R.T.D. PROJECT NO.
PROJECT ENG/MGR: Mark Schluter ENVIROCLAB NO.

Subject : Analysis of Samples

On bec. 17, 1991, 5 scil sample(s) was/were delivered to the laboratory
for analysis. The so0il sample(s) was/were analyzed using the following

A metheods:

8240
8270
418.1

The results which were obtained are listed in the attached table(s).

GeoRge C ovos, Ph.D.
Laboratory Director

A Wholly Owned Subsidiary of
The Converse Professional Group



169 North Halstead Street, Pasadena, California 91107-3127

@ Converse Envirolab
X/

Telephone (818) 351-2330
FAX (818} 568-9165

Envirolab No. 91-71-12-163
Project No. 91-31-261-01
Project/Client S.C.R.T.D.

Project Eng/Mgr: Mark Schluter

Dec 17, 1991
Dec 17, 1991
Jan 06, 1992

Date Sampled
Date Received
Report Date

Analysis Method: 418.1 >
Sample ID: 163-32 163-33 DL
Client Sample ID COMP.#2-B4 COMP.#3-B5 COMP.#4-B6
Batch Number Q365R021 Q365R021 Q365R021
Date Analyzed ‘ 12/31/91 12/31/91 . 12/31/91
Petrol Hydrocarbons N.D. N.D. 1D.D
Units: mg/kg
DL : Detection Limits .
N.D. : Mot Detected
page 1

A Wholly Owned Subsidiary of
The Converse Professional Group



169 North Halstead Street, Pasadena, California 81107-3127

@ Converse Envirolab
X7/

Telephone (818) 351-2330
FAX (818) 588-9165

Enviroclab No.
Project No.
Project/Client
Project Eng/Mgr

Sample ID:

Client Sample ID
Batch Number

Date Analyzed

Acetone

Benzene

Bromodichl oromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroethene
1,2-0ichioroethene
Dichlorofiuoromethane
1,2-Dichloropropane
¢is-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl Benzene
2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene
1,1,2-Trichloroethane
Trichlorofluoromethane
Freon-113

Toluene

Vinyl Acetate

Vinyl Chloride
Xylenes

Units: ug/kg
DL : Detection Limits
N.D. : Not Detected

91-71-12-163
91-31-261-01
S.C.R.T.D.
Mark Schluter

Date Sampled
Date Received
Report Date

Analysis Method: 8240

163-02 oL
B4-52

Q364C031

12/30/91
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A Wholly Qwned Subsidiary of

Dec 17,
Dec 17,
Jan 06,

1991
1991
1992

The Converse Professional Group



@

Converse Envirolab

169 North Halstead Street, Pasadena, California 91107-3127

Telephone (818) 351-2330
FAX (818) 568-9165

Envirolab No.
Project No.

Project/Client

Project Eng/Mgr:

Sample ID:

Client Sample ID

Batch Number

Date Analyzed
Acenaphthylene
Acenaphthene

Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k) fluoranthene
Benzoic Acid
Benzo{g,h,i)perylene
Benzo{a)pyrene

Benzyl Alcohol
4-Bromophenyl -Fhenylether
Butylbenzylphthalate
bis(2-Chloroisopropyl) Ether
4-Chloroaniline
bis{2-Chloroethoxy) Methane
bis{2-Chloroethyl)Ether
4-Chloro-3-Methyl phenol
2-Chloronaphthalene
2-Chlorophenol
4-Chiorophenyl-Phenyl Ether
Chrysene
Dibenzo(ah)anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethy] phenol
2,4,6-Trichlorophenol
Dimethylphthalate
Di-n-Butylphthalate
Di-n-Octyl Phthalate
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,.6-Dinitrotoluene
bis{2-Ethylhexyl )Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene

91-71-12-163
91-31~-261-01
SICIR.T.D.

Mark Schluter

163-31
COMP.#1-B4
Q004CD41
01/04/92
Trace
N.D.

* Trace
666.0
1300.0
1000.0
N.D.
5000.0
1700.0
N.

DD oDoDOoDoDoOoOoDoD Do

w
S
[=]

X FT FT X TET XTXETTXTTFETIFEFIXTIETIXETIEIERXTIEODZFEETEXEEZEZTIEEZ
DD oD0DDoDDOoO0DDDODODODDDODOOD O -

600.0

Date Sampled
Date Received

Report Date

Analysis Method: 8270

DL

330.
330.
330.
330.
330.
330.
1600.
330.
330.
330.
33o0.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
660.
1600.
330.
330.
330.
330.
330.
330.
1600.
1600.
330.
330.
330.
330.
330.
330.0

O 0000000 00D 0000000000 0000000000000 0O0000000D

page
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Dec 17, 1991
Dec 17, 1991
Jan 06, 1992

A Wholly Owned Subsidiary of
The Converse Professional Group



169 North Halstead Street, Pasadena, California 911073127 FAX {818} 568-9165
)

@ Converse Envirolab Tetephone (818) 351-2330

Envirolab No. : 91-71-12-163 Date Sampled : Dec 17, 19%1
Project No. : 91-31-261-01 Date Received : Dec 17, 1991
Project/Client : S.C.R.T.D. Report Date : Jan 06, 1992

Project Eng/Mgr: Mark Schluter

Sample 1D: 163-31 DL
Hexachlorobutadiene N.D. 330.0
Hexachlorocyclopentadiene N.D. 330.0
Hexachloroethane N.D. 330.0
Indeno(1,2,3-cd) Pyrene 1800.0 330.0
Isophorone N.D. 330.0
2-Methylnaphthalene N.D. 330.0
2-Methylphenol N.D. 330.0
4-Methylphenol N.D. 330.0
Naphthalene Trace 330.0
2-Nitroaniline N.D. 1600.0
3-Nitroanfline N.D, 1500.0
4-Nitroaniline N.D. 1600.0
Nitrobenzene N.D. 330.0
2-Nitrophenaol N.D. 330.0
4-Nitrophenol N.D. 1600. 00
N-Nitroso-di-n-propylamine N.D. 330.0
N-Nitrosodiphenylamine N.D. 330.0
Pentachlorophenol N.D. 1600.0
Phenanthrene Trace 330.0
Phenol N.D, 330.0
Pyrene 12000.0 330.0
1,2,4-Trichiorobenzene N.D 330.0
2,4,5-Trichlorophenol N.D 1600.0
Units: ug/kg
DL : Detection Limits
N.D. : Not Detected

Reviewed by: Approved by:

Gedrge Colovos, Ph.D

Laboratory Director

page 4
' A Wholly Owned Subsidiary of
The Converse Professional Group
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169 North Haistead Street, Pasadena, California 91107-3127 FAX (818) 568-9165

@ Converse Envirolab Telephone (818) 3512330

Jan. 08, 1992
91-31-261-01

PROJECT/CLIENT : SCRTD/UNION ST. PROJECT NO.
91-71-12-176

PROJECT ENG/MGR: Mark Schluter ENVIROLAB NO.

Subject : Aﬁalysis of Samples

On Dec. 19, 1991, 1 water sample(s) was/were delivered to the laboratory
for analysis. The water sample(s) was/were analyzed using the following
methods:

418.1

624

625

General Minerals
sSulfide

The results which were obtained are listed in the attached table(s).

Gy Gt~

George Colovos,
Laboratory Dlrector

A Wholly Owned Subsidiary of
The Converse Professional Group
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APPENDIX B

CHEMICAL ANALYSIS OF SOIL AND GROUNDWATER

1. Report and Lab Analysis of Soil and Groundwater Samples performed for
this study.

2. 1986 Analytical Results of "Untreated” Groundwater Discharge Sampled after
48 Hours of Pumping Operation, Union Station Site #2 - Ramirez and
Vignes Streets, Metro Rail Project

CCW Project No. 91-31-261-01

) Printed On Recycled Paper Converze Consultants West



REPORT AND LAB ANALYSIS OF SOIL AND GROUNDWATER SAMPLES

Performed for this study.

‘CCW Project No. 91-31-261-01

@ Printed On Recycled Paper Converse Consuitants West



@ Converse Envirolab Telephone (818) 351-2330

169 North Halstead Street, Pasadena, California 91107-3127 FAX (818) 568-9165

Jan. 06, 1992

PROJECT/CLIENT : S.C.R.T.D. PROJECT NO. : 91-31-2161-01
PROJECT ENG/MGR: Mark Schluter ENVIROLAB NO. : 91-71-12-156

Subject : Analysis of Samples

on Dec. 16, 1991, 9 soil sample(s) was/were delivered to the laboratory
for analysis. The so0il sample(s) was/were analyzed using the following
methods:

8240
418.1
8270

The results which were obtained are listed in the attached table(s).

(ot

Gedyge Cdlovos, Ph.D.
Labdératory Director

A Wholly Owned Subsidiary ol
The Converse Professional Group



@ Converse Envirolab
1/

169 North Halstead Street, Pasadena, California 91107-3127

Telephone (818) 351-2330
FAX (818) 568-9165

Envirolab No.
Project No.
Project/Client’

*rE ¥R *E

Sample 1D: 156-30
Client Sample ID COMP.#1-B1
Batch Number Q365R021
Date Analyzed 12/31/91
Petrol Hydrocarbans N.D.
Units: mg/kg

DL  : Detection Limits
N.D. : Not Detected

91-71-12-156
91-31-2161-01
S.C.R.T.D.
Project Eng/Mgr: Mark Schluter

Date Sampled
Date Recelved
Report Date

Dec 16, 1991
Dec 16, 1991
Jan 06, 1992

[T T T

Analysis Method: 418.1

156-32
COoMP.#3-B2
Q3658021
12/31/91
N.D.

page

156-34

COMP.#5-B3
Q365R021
12/31/91

1

N.D.

DL

10.0

A Wholly Owned Subsidiary of
The Converse Professional Group



Converse Envirolab Telephone (818) 351.2330

169 North Halstead Street, Pasadena, California 91107-3127 FAX (B818) 568-9165

@

91-71-12-156 Date Sampled

Envirolab No. : : Dec 16, 1991
Project No. : 91-31-2161-01 Date Received : Dec 16, 1991
Project/Client ! S.C.R.T.D. Report Date : Jan 06, 1992

Project Eng/Mgr: Mark Schluter

Analysis Method: 824 0

Sample 1D: 156-06 156-13 156-25 DL
Client Sample ID B1-S6 B2-54 B3-56 )
Batch Number Q364C031 Q364C031 Q364C031
Date Analyzed 12/30/81  12/30/91  12/30/91
Acetone N. N.D. N.D.
Benzene
Bromodichloromethane
Bromoform

Bromomethane

2-Butanone

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform

Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
Dichtorofluoromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethyl Benzene

2-Hexanone
4-Methyl-2-Pentanone
Methylene Chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene
1.1,2-Trichloroethane
Trichlorofluoromethane
Freon-113

Toluene

Vinyl Acetate

" Vinyl Chloride

Xylenes

—
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—
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E X F F X IFXr EXrIEXTEXET XELTIXETXETIEXETIZTEXETITIETIEZIIIPI>ITPITITITITETITITIEITIETIEITETFFEZFZIZE
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Units: ug/kg .
DL : Detection Limits
N.D. : Not Detected
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@ Converse Envirolab
X7

169 North Halstead Street, Pasadena, Caiifornia 91107-3127

Telephone (818) 351.2330
FAX {818) 568-9165

Envirolab No.
Project No.

Project/Client

Project Eng/Mgr:

Sampie ID:

Client Sample IO

Batch Number

Date Analyzed
Acenaphthylene
Acenaphthene

Anthracene
Benzo(a)anthracene
Benzo(b) fluoranthene
Benzo(k) fluoranthene
Benzoic Acid
Benzo(g,h,i)perylene
Benzo(a)pyrene

Benzyl Alcohol
4-Bromophenyl-Phenylether
Butylbenzylphthalate
bis{2-Chloroisopropyl) Ether
4-Chloroaniline
bis{2-Chloroethoxy) Methane
bis(2-Chloroethyl)Ether
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlerophenol .
4-Chlorophenyl-Phenyl Ether
Chrysene
Dibenzo{ah}anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
2,4,6-Trichlorophenol
Dimethylphthalate
Di-n-Butylphthalate
Di-n-Octyl Phthalate
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenol
2.,4-Dinitrotoluene
2,6-Dinitrotoluene
bis(2-Ethylhexyl)Phthalate
Fiuoranthene

Fluorene
Hexachlorobenzene

91-71-12-156

91-31-2161-01

SOCIR.T.DI

Mark Schluter

156-31
COMP.#2-B1
Q004C041
01/04/92

F F FT F FETFFIFIFIFIFIFIFIEIEIEXIEIEIETETIEEZZFZFEIEIEEEEEEZDZEZEZDE D E

Analysis Method: 8270

156-33
COMP _#4-B2
Q004C041
01/04/92
N.

_zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

page
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156-35
COMP. #6-B3
Q004C041
01/04/92

F F FXFEFFTIXTITXTITETTETEITIFFFFEIEXTEXEIFFIFXFIXTIrErITIIIZEZEIZTIEIEXRIEEIETEIEZETIEIEIEIEFZEZFZEZ>ZTZ

Date Sampled
Date Received
Report Date

DL

330.
330.
330.
330.
330.
330.
1600.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.
330.0
330.0
330.0
660.0
1600.0
330.
330.
330.
330.
330.
330.
1600.
1600.
330.
330.
330.
330.
330.¢
330.0

C OO0 000000000000 O0OO0O0O00O0

0O 0000000000 (=]

(=]

: Dec 16,
: Dec 16,
: Jan 06,

A Wholly Owned Subsidiary of
The Converse Professional Group

1991
1991.
1992
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@ Converse lEnviroIab
X7

169 North Halstead Street, Pasadena, California 91107-3127

Telephone (818} 351-2330
FAX (818) 568-9165

Envirolab No.
Project No,
Project/Client
Project Eng/Mgr:

+8 28

Sample ID:

Client Sdmple ID
Batch Number

Date Analyzed
Petrol Hydrocarbons

Units: mg/L

oL
N.D.

: Detection Limits
: Not Detected

91-71-~12-176 Date Sampled

: Dec 19,
91-31-261-01 Date Received : Dec 19,
SCRTD/UNION ST. Report Date : Jan 08,

Mark Schluter

Analysis Method: 418.1

176-01 DL
PUMP WELL
Q360R021
12/26/91
N.D. 0.2
page 1

A Wholly Owned Subsidiary of
The Converse Professional Group
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1992



@ Converse Envirolab Telephone (818) 351-2330

169 North Halstead Street, Pasadena, California 91107-3127 ’ FAX (818) 568-9165

Envirolab No.

Project No.

Project/Client

40 a0 ae

Project Eng/Mgr:

Sample ID:

Client Sample ID

Batch Number

Date Analyzed

Benzene
Bromodichloromethane
Bromoform

Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene
1,2-Dichloropropane
¢is-1,3-Dichloropropene
trans-1,2-Dichloropropene
Ethyl Benzene

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1.1,2-Trichloroethane
Toluene

Vinyl Chloride

Units: ug/]
DL : Detection Limits
N.D. : Not Detected

91-71-12-176 Date Sampled ¢ Dec 19, 1991
91-31-261-01 Date Received : Dec 19, 1991
SCRTD/UNION ST. Report Date : Jan 08, 1992

Mark Schluter

Analysis Method: 624

176-01 DL
PUMP WELL
Q364C031
12/30/81
Trace
N.D.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00 .
.00
.00
.00
.00
.00
.00
.00

— —

(=R = = = ) o= i = i v B v B = B = B v B = B = B = |
e e e e e e e e e
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@ Converse Envirolab
VY

169 North Halstead Street, Pasadena. California 91107-3127

Telephone (818) 351-2330
FAX (B18) 568-9185

Envirolab ﬁo.
Project No.

Project/Client
Project Eng/Mgr

Sample ID:

Client Sample ID

Batch Number

Date Analyzed
Acenaphthene
Acenaphthylene
Anthracene
Benzo{a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene

Benzoic Acid

Benzyl Alcohol
4-Bromopheny1-Phenylether
Butylbenzylphthalate
4-Chioroaniline
bis{2-Chloroethoxy) Methane

" bis(2-Chloroethyl)} Ether

bis({2-Chloroispropyl) Ether
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl Phenyl Ether
Chrysene ‘
Dibenz(a,h)anthracene
0ibenzofuran
Di-n-Butylphthalate
1,2-0ichlorobenzene
1,3-Dichlorobenzene
1,4-0ichlorobenzene
3,3-Dichlorobenzidine
2,4-0ichlorophenol
Diethylphthalate
2.4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octylphthalate
bis(2-Ethylhexyl)Phthalate
Fluoranthene

Fluorene

Hexachlorobenzene
Hexachlorobutadiene

LN T T

91-71-12-176
91-31-261-01
SCRTD/UNION ST.

Mark Schluter

176-01
PUMP WELL
Q004C041
01/04/92
N.

F X F T T XFTTXFTIXTXEIEXTIEEZEZEXTIEIZEZEZEETIEITIETZTITEIEEFITITITITIFFITITIFTFITETITTITITIEITITITITIEITIITIXZ:XZ
=R = R = = — I = I = 2 — B — B — R — i — i — R — R — i i — i = Y — D — i — i e ) - Y o = Y o Y B — B — B — B — R = I — I — B — B B — B — B ]

D.

Date Sampled : Dec 19,
Date Received : Dec 19,
Report Date : Jan 08,

Analysis Method: 625

10.
10.
10.
10.
10.
10.
10.
10.
50.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
16.
10.
10.
10.
20.
10.
10.
10.
10.
50.
50.
10.
10.
10.
10.
10.
10.
10.
10.

DL

00
00
00
00
00
00
00
00
00
00
00
00
00
60
00
00
00
00
00
00
00
00
00
00
+11]
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
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169 North Halstead Street. Pasadena, California 91107-3127 FAX (818) 568-9165

@ Convérse Envirolab Telephone (818) 351-2330

Envirolab No. : 91-71-12-176 Date Sampled. : Dec 19, 1991
Project No. : 91-31-261-01 Date Received : Dec 19, 1991
Project/Client : SCRTD/UNION ST. Report Date :+ Jan 08, 1992

Project Eng/Mgr: Mark Schluter

Sample ID: 176-01 DL
Hexachiorocyciopentadiene N.D. 10.00
Hexachloroethane N.D. 10.00
Indeno(1,2,3-cd) Pyrene N.D. 10.00
Isophorone N.D. 10.00
2-Methylnaphthalene N.D. 10.00
2-Methylphenol N.D. 10.00
4-Methylphenol N.D. 10.00
1,2,4-Trichlorobenzene N.D. 10.00
2,4.5-Trichiorophenol N.D. 50.00
2.4,6-Trichlorophenol N.D. 10.00
Naphthalene N.D. 10.00
2-Nitroaniline N.D. 50.00
3-Nitroaniline N.D. 50.00
4-Nitroaniline N.D. 50.00
2-Nitrophenol N.D. 10.00
4-Nitrophenol N.D. 50.00
Nitrobenzene N.D. 10.00
N-Nitroso-di-n-Propylamine N.D. 10.00
N-Nitrosodiphenylamine N.D. 10.00 .
Pentachlorophenol N.D. 50.00
Phenol N.D. 10.00
Phenanthrene N.D. 10.00
Pyrene N.D. 10.00
Units: ug/1
DL  : Detection Limits
N.D. : Mot Detected
L
page 4
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@ Converse Envirolab

169 North Halstead Street, Pasadena, California 91107-3127

Telephone {818) 351-2330
FAX (818) 568-9165

Envirolab No.
Project No.
Project/Client
Project Eng/Mgr:

+ 2 2 2%

Sample ID:

Client Sample ID
Batch Number

Date Analyzed

pH

TDS

Aluminum
Bicarbonate Alk.

Ca Hardness as CaC03
Calcium

Carbonate Alk.
Chloride

Copper

Hydroxide Alk.

Iron

Magnesium

Manganese

MBAS

Mg Hardness as CaC03
Nitrate (as N)
Nitrate (as NO3)
Potassium

Sulfate

Sodium

Sp.Conduct. (umho/cm)
Total Alk.(as CaC03)
Total Hardness

Zinc .

Units: mg/L
DL  : Detection Limits
N.D. : Not Detected

91-71-12-176
91-31-261-01
SCRTD/UNION ST.
Mark Schluter

Date Sampled
Date Received
Report Date

% 2% A

1991
1991
1992

Dec 19,
Dec 19,
Jan 08,

Analysis Method: General Minerals

176-01 L
PUMP WELL
Q3561211
12/23/91
6.88
1500.00 1.00
3.10 1.00
460.00 1.00
550.00 2.50
220.00 1.00
N.D. 1.00
200.00 1.00
N.D. 1.00
N.D. 1.00
9.30 1.00
70.00 1.00
2.20 1.00
0.06 0.01
280.00 2.50
N.D. 1.00
N.D. 1.00
71.00 1.00
480.00 1.00
150.00 1.00
1800.00
460.00 1.00
840.00
N.D. 1.00
page 5
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169 North Halstead Street, Pasadena, California 91107-3127

@ Converse Envirolab
X7

Telephone (818) 351-2330
FAX (818) 568-9165

Envirolab No.
Project No.
Project/Client
Project Eng/Mgr

[T T I X Y

Sample ID:
Client Sample ID
Batch Number *
Date Analyzed
Sulfide

Units: mg/}

DL : Detection Limits
N.D. : Not Detected

Reviewed by:

91-71-12-176
91-31-261-01
SCRTD/UNION ST.
Mark Schluter

Date Sampled : Dec 19,
Date Received : Dec 19,
Report Date : Jan 08,

Analysis Method: Sulfide

176-01 DL
PUMP WELL
Q3571231
12/23/91

*0.30 0.10

JZQth’fziﬁ 629‘\___a

page 6

Approved by'

Gebrge Eolovos, Ph.D

Laboratory Director

A Wholly Owned Subsidiary of
The Converse Professional Group
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19921

1992



Converse Envirolab
169 North Halstead Street, Pasadena, California 91107-3127
Telephone (818) 568-2807

CHAIN OF CUSTODY RECORD
Envirolab Log Number q} i 7, - ’2 - /7Q

Project Name SLRTD /UNlDN Ay GIp) Project Number ql -3i- 24|~ O1

Project Location

Phone Number

/ Analyses Required / Turn Around
™

N 1-10
/t? {??\‘P % 7 ‘/// wor?(:r'?; days
~

UNIDR STATION ; LS ANGELETS % 8
i Sample C 'S 1 week RUSH
Prolec! ManagerMﬁz"s SCHLUTLQ(Z_, ample Gollecter M%K‘ S"’HL‘”B‘Z" \Q(V \Q(V Q‘O *é:. ~ // //24-d811our RUSH
Lab , I yp & N / 7 < 24 hour RUSH
sample{ Date Time Matrix Sample identification Comp. s _fg (f b"
number| sampled | sampled Instr. % Remarks
! ‘Z/P}/@ 1500 | LIQUID| GROUNDWATEY. SAM PLE — X | x| XX | Henerr cuomicAL PREWITATE
EXisTING PumiP e — IN SULACE BoTME — oS
SCRTD HEADRUAETRRS SV THS GET BLNDLD  PRiok
T AMNSIS T
Wgre Print Name Company Date Time
inquished by [ ' —
Relinquished B /% Meer Scaioter_ Convevesi 12/iafa) | 1635
ivedby 1 / 7 : }
Receved v LA s M e ATt YL A Converse covntalans (12fi2)o| 16 3
Relinquisylﬁ ’ . :
Received by

Relingquished by

Received by




CHAIN OF CUSTODY RECORD

Pg- | of 3

Client

CONVERSE WEST

Annlysis Required

N

1hate:

1<

Company: ’ @ W

comtr ( vEASE- EAVN AT

"5 P

Q
9)-3)-20/-0/ &P
MojectName g0 utherp Galifornia Rapid Trapsit Headquarters’ /‘we\g' “:';00\ Vage of
Ay ] X !
AW " 4
Praject Nz 000Q07-0086 Turn Arund Requested: ] _L E
--= lmmedinte Atention QE.-\ . ‘? g
Lucition: UNION STATI ON --- Rush 2448 Hours \\Ei_*f ‘@ E 8
=== Rush 72.94 {lours Q Z . AT 5
Samples’s Signatne ( l| ;r -.-c; { ,___, --= Maliile Lal - Q Q -
e = I(l"a‘nnmll TAT Sampte Description \“ N KRR 2
Baring Sample 11/ Depth ate Time Suil Water Other w— QO ™~ 1:3 e
11} ' % Caniments
7
Z-{ s/, /. © l2-/6-97 v )( 12l 2240
52, g0’ 13 b9/ v ¥ —~— /_|preepere .
gy g0’ [ —~ Y /| 8l-56,
7 7
54, /5.0 / ~ Y /
7
¢ 20.0” 7 - /
¢ 2T * - l - X @ f
57 2o (SPT) b | - x| . B /
- S -2 2a.0 f - ! T I b_ b4 !
o, Jd¢.o! ($pry bm:r. ¥ o . . ;
Relinquished by: {Sipaature ' e Received by: (Signnture) ) Date ‘Total No. of
M Wﬁd@g/ /2- /4'77/ [/-A( M./(/ ) [l-féLQ{ Containers ?
Campany: . - “Chme Compony: / @ é&‘j MAA ENGINEERING
MA @ E he | nitr: vé ' / 4 1o /; ) L i CONSULTANTS, INC.
’ L g 201 S. Santa Fe #10)
Relimluishrdw Date ) Rereivcd/!g(SI nature) %@A/; Date L.os Angeles
w. €. 214} ﬂé&ﬁ/ /2 (| cavmon
. hone: (2t)) 680 4000
“Time Time

Fax: (213) 680 1726




CHAIN OF CUSTODY RECORD

Clienl

CONVERSE WEST

' : Annlysls Required " Dt
1-3/-26/-0f NN
Projert Nae 56 uthern California Rapid Transit Headquarters’ 19 il rg\" Fage uf
~ ">
B\lry“ v 3? e
Projert No: 0007-008 Turn Around Requested: ! \ g
. Ny =
w- Immedinte Attention 3 ! L2 E
Laration: UNION STATION +«= Rush 2448 Hours Q %:m @ é‘:?J 8
-== Rush 7296 Nours o ¥ -
o RN . o
Sampler's Signatuse 0”1 " w -'-/Mnhilt Lal \‘ \.," Q \) -
& b 2 Nurmal TAT Sumple Description %- N {:\D _:
E
Horing Sample 11}/ Depth Dute Time Solt Witer Other % QQ % ; @
i . N X Cuomments
! -2 TS 12-16-9) 4 X ! |RuN §240
r sz o' ) - X| - 1 | Divelete
L 53, s00 | [ o X XL/ |62-s4.
3 s-4, 180! - : C - () '
) . g
f 5-5, 2.0’ \ - )8 i ’
{ s-¢, 20! . Al - S '
A §1, 2co  GPTI b4 — Can X T
7 g, 324, 0', [ ~ /
b e T Zrm v = - o
-je
telinguished by: {Sipnatyre) m "Date Recelved by: (Signnture) Date Total Nu. of
M {v~18-9/ Ww.c. M 12. 069 ¢ Contniners
Companyt - - 'l'_lim Conipany: MAA ENGINEERING
J M A5 E‘“j eattle’ 1412 " CONSULTANTS, INC.
201 S. Santa Fe #1103
Relintprished by (Signature) Y Date : Recelved by: (“gW // ”8'5/ élé/ Los Angz;:s )
.C. /Vi’l,-\,_,[_zﬂ/ < 1= éﬂ i:,_ CA 90012
S 1 @ Wf i:" L - [" / & / Phane: (213) 680 4000
Compiny: fme Jempanyt M Mé g/y _,{. Fax: (213) 680 3726
N 2 3 /)ZDZ ! /ﬂﬁ'\.—




]

CHAIN OF CUSTODY RECORD

A e

P&

2 013

LAD#9]-7]-12-]S6

et T, S, W .

Cliewt - ' ' Annlysis Required ez
‘ CONVERSE WEST ysis Req *
Q1-3]-2¢]-0/ -
Maject Name S outhern California Rapid Transit Headquarters’ Ty W Page of
: Wy
‘ 9 .
N aw 5
Pronjert N 0007-008 Tuwrn Aromnd Requested: ' \ E
-1 disite Allewti 0 x
oo UNTON it 2em s SR |
eatinn: ION STATION e - S
- Rush 7296 ilnars Q B %W ©
Fee's Sipnal Mobile Ll \)g@\h N\‘f) .
Sampler's Sipatoe === Maobile Lah i -
QM fm&w&,&/ = Novial TAT Sample Description Q ™~ % Q :
: X N E |
Boring Swmple 1D/ Depth 1hue Tine Suil Waler Othey % Q\ % % ; (D
n ) Comments
g-3 S-1 .0 12-16-G ¢ ' 7( { Bvns 8240 A4
1
-~ )
£ S50l r X ! _|DBerere
5.3, jo.o [ - X| |/ (B3-56
=1 ! L _ ! 7
-4, /5.0 X
¥
-5, 300 \ -~ X /
s-¢, w0 \ - * <) /
c T Ze o ST brg ] 7 X '
38, 3o 0! ! ! - ® !
£G 350 " . ., 4 < X Ny —_
<18, 3¢.0” CIPT) b(.?_ 4 e A !
Relinquished hy: {(Sjgnatore) . . “Thite Recelved by: (Signnlure) Date Total No. of
dJ W.{,WW /2-'/6-'7/ o (. Mh g (L-J£.91 (:omalners_/
Cumpany: g r 3 : ﬂme Lumpany (J MAA ENGINEERING
M A ,l)/ 'E“P\? [ hatrTin, /410 @gf CONSULTANTS, INC.
14 1é] 201 5, Sania Fe #10)
Relinguishedt by: {Signature) Date lhce d by: (Slgniture) 4/’ Dﬂl‘ [G 9 ! Pt
J. . M .L_/Qi B [2-1h- CA 50012
5 ) r LK CI I I*home: (213} 680 4000
Companys QW\) Time (.umpnny UMg M‘//)Za‘[’@ Ter v %; Fax: (213) 680 V726
‘ i L ¢ w-




LA Converse Envirolab ' :
@ 169 North Halslead Street, Pasadena, California 91107-3127 CHAIN OF CUSTODY RECORD
Telephone (818) 568-2807 = - - -
spner _/I- 0 'F_____:) Envirolab Log Number q , 7 / lz’ /63
Projecl Name UMBDN 4T EI/R Project Number Ol | - 3 ‘ - Zél '0] Analyses Required
Project Location Log AnG e Lis Phone Number f&,zb"):\: '
Project Manager 4, gc/f AW/%_, Sample Collector A,/ /”bwlw/a.u e’,; : . .
]
Lab V bLO ,\Q
sample| Date Time Matrix Sample identification Comp. N y
number| sampled | sampled Instr. Eb f;) Remarks
Volrzegy Sor'| B4 _ 5/ ( 10°) oond. | X PUN 8240 A8 bisesedh
- { $1 ({‘-o') @ X bh- 52,
3 | sy (ron) 2 b Composite. B4 -51,53 sC
4 5¢ (150) <|E|_|X 2 8270, ()3
7 e
< ¢ (o0 % ¥
b l S¢ (a5’ Y F |X Composrie B4 -S2 4, S
7 | Sy (o) $PT orst. | X Lok 408,] . () -3
. | —
5 $g (3010J | \J
9 25 Lo L X
[0 S1o (2¢0) spr J/ &
_ Signature Print Name Company Date Time
Relinquished by O:Jf /m”ww’/ AT MpTU DA—Q Nkt ENGIEERING Iv-17- 91 | [40d>
Received by Wm SCHIANEL VL L /272-% | ¢ 0
Relinquished by W/szg MZ/U/Z;@/ Clreierzcy I1247-% | r320
Recelvedby VS N LAE ("nygn sz EAvldas 12 )bl 7
Relinquished by /
Received by




--------------------
@ Converse Envirolab

@ '1r 2:: g:::e’:::sa‘fgga?g::;' Pasadena, California 91107-3127 _Z/ O _F —2’_ CHAIN OF CU S;?EY??F’(IZC?_F;[é 2
Envirolab Log Number
ProjectName /. .\ s7a e Project Number . / -';._\Analyses Required / Turn Around
Project Location 5, , Les Ardszreg Phone Number i / )(/ wc';lr?(Tnm; :fa;g ’
Project Manager 1)\ /o /[ ¢, | SampleCollector £ 4 1 bl ' &) /. 1 week RUSH| |
v / 24-48 hour RUSH
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LOG NO: P86-06-123

Received: 09 JUN Bé6
Reported: 03 JUL 86

Mark Schluter
Converse Consultants
. 126 W. Del Mar Avenue
- Pasadena, California 91105
Project: 83-1140-06 MRTC Pump

REPQORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION , WASTEWATER SAMPLES . DATE SAMPLED
06-123-1 Site #2 Untreated 18 JUN 86
PARAMETER 06-123-1

Arsenic, mg/L {0.012

Barium, mg/L 0.36

Cadmium, mg/L :0.02

Chromium, mg/L ¢0.05

Iron, mg/L (0.2

Lead, mg/L ' 0.5

Manganese, mg/L 2.

Mercury, mg/L 0.0036

Selenium, mg/L {0.016

Silver, mg/L (0.02

Nitric Acid Digestion, [ate 06/13/8¢

Total Coliform, MPN/O.1lL (2.2

-‘—: ’ / l"-_‘ \\

Edward Wilson, Laboratory Director”

h--------—-
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1986 ANALYTICAL RESULTS OF "UNTREATED" GROUNDWATER DISCHARGE
Sampled after 48 Hours of Pumping Operation

Union Station Site #2 - Ramirez and Vignes Streets
Metro Rail Project

CCW Project No. 91-31-261-01

@) Printed On Recycled Paper Converse Consuliants West



BROWN AND CALDWELL@

ANALYTICAL LABORATORIES

Mark Schluter

Converse Consultants

126 H. Del Mar Avenue
Pasadena, California 91105

REPORT OF ANALYTICAL RESULTS
LOG NO SAMPLE DESCRIPTION , GROUND HATER SAHPLES

[ O . s T 1

LOG NO: P86-03-112
Recelved: 07 MAR 86

' Reported: 17 MAR 86

. Project: 83-1140-06 MRTC PUMP

DATE SAMPLED

e e e e e s e . e ks e . Tl B o e, . e e e,

----h

PARAMETER 03-112-1
Filterable Residue (TDS), mg/L 1900
011 and Grease, mg/L 1.4
l Fuel Aromatics/Hydrocarbons
Benzene, mg/L (1
Toluene, mg/L : {1
Total Xylene Isomers, mg/L 1
Total Fuel Hydrocarbonsg, mg/L 1

——— o — — T —— T —— o e e T B — — — it o o o s e e ks ks e e e e e e .

l F(Ch ANA -' L_' ’\,Q.H

Edward Wilson, Laboratory Director

March 7, 1986.

1
i
i
1
i B

*Analytical Results of groundwater sampled prior to Site#2 pump test operations on

373 SOUTH FAIR QAKS AVENUE PASADENA, CA 91105 (818} 795-7553 (213) 681-4655
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BROWN AND CALDWELL@

ANALYTICAL LABORATORIES
LOG NO: P86-04-497

Received: 24 APR 86
Keported: 13 MAY 86

Mark Schluter
Converse Consultants
126 W. Del Mar Avenue

Pasadena, California 91105
Project: 83-1140-06 MRTC Pump

REPOKT OF ANALYTICAL RESULTS

)

LOG NO SAMPLE DESCRIPTION , WATER SAMPLES DATE SAMPLED
l 04-497-1  Site #2 (UNTREATED*) 24 PR B6
PARAMETER 04-497-1
l Total Coliform, MPN/O.1L 2.2
Aquatic Bioassay, LC-50, Percent NONE
Arsenic., mg/L <0.0075
I Barium, mg/L 0.08
Cadmium, mg/L <0.009
Chromium, mg/L <0.03
l Lead, mg/L ¢0.012
Mercury, ma/L 0.001
Selenium, mg/L <0.0056
l Silver, mg/L <0.02
Dissolved Digestion, Date 04/28/86
Fluoride, mg/L 1.0
Non-filterable Residue (TSS), ma/L 230
I Volatile Suspended Solids, mg/L 21
Filterable Residue (TDS), mg/L ' 2000
Hardness, Total (as CaC03), mg/L 1300
I Biochemical Oxygen Demand, mg/L 10
Sulfide, mg/L ' 3.2
Sulfate, mg/L : 480
I Salinity, mg/L 330
0il and Grease, mg/L 44
Chloride, ma/L 100
Nitrate {as NO3), mg/L - o 4

T A e e e o W o o o o o o

* Analytical results of groundwater sampled prior to Site #2 pump test operations.

l 373 SOUTH FAIR QAKS AVENUE PASADENA, CA 91105 (818) 795-7553 (213) 6B1-4655 1 f 3
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LOG NO: PB&-04-497

Received: 24 APE Be
Reported: 13 MAY B¢

Mark Schluter
Converse Consultants
126 H. Del Mar Avenue

Pasadena, California 911054
Project: B83-1140-0€ MRTC Pump

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIFTION , HATER SAMPLES DATE SAMPLED
04-497-1  Site #2 (UNTREATED*) 24 APE B
PARAMETER -04-497-1
Phenolics, mg/L <0.02
Color, APHA U )
Floatable 0il and Grease, mg/L 5
Alkalinity
Carbonate Alk {(as CaC03), mg/L 0
Bicarb Alk (as CaC03), ma/L 230
Hydroxide Alk (as CaC03), mg/L 0
Total Alkalinity (as Ca(C03), mg/L 230

—— o ————— T ————— ——— — . YT T ————— = = L R S e e WS e o e e R M S T

ﬁ( ( (¢ \(\

Edward Hllsan, Laberatory Director

*Analytical results of groundwater sampled prior to Site #2 pump test operations.

*-----—---—-
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cc.

Report To:

i TOXICITY BIOASSAY

BROWN AND CALDWELL
CONSULTING ENGINEERS
ANALYTICAL SERVICES DIVISION

373 SOUTH FAIR QAKS AVE.
PASADENA. CA 91105
PHONE (818) 795-7553

ng No.

Date Sampled
Date Received
Date Reported

P8&-04-497

04-24-86
04-24-86
05-13-86

Project No. 83-1140-06 MRTC Pump

-

Converse Consultants .
126 West Del Mar Boulevard
Pasadena, California 91105

|_Attention: Mark Schluter

_

Laboratory Director

pI> D—*scription

Site #2 (UNTREATED*)

Gasterosteus aculeatus Source

odn

Mateo

+5 l - IS ‘r
D‘“Gn et e Source g:i;{;:‘}i:}:ted Tap Water Do owre Renge = —C
Wation:  Ar_X Oxygen____ None ..
| Ti C ] Dilution l T o T
‘O’i"-jf;i‘gs o ontrol 107 ] 1 s/—]—szr—g—s 67‘_|—100/.
R rs No. % No. | % 1 No % | No | No, | % | No No. % Mo
| Start | 10| 10077107 100 10"_100**1‘0”‘_100‘]—10“"100‘_10‘—100 ’
! Cf 24 1071100 10_}_100‘““’"10_1_1% 101007 lO‘—ﬂOO‘ﬂﬂ‘I—TOO | |
CWisms™ag 1 101 1007107} 1007107100710 1001071007 107100, |
L9 1077 1007 10‘?‘100**‘10";"100*(*10*“—100-—10*-—100———10"——100
B o /101007710 [ 10077 107{ 1007 10——-100-——10"——100-—1o-——1oo, i
. Start 10.0 9.0 7.2 6.0 6.0 6.0 i
Dissohvad, 24 6.2 8.7 ! B4 i 7.5 [ 7.3 i [
l--'s:en.: 48 10.0 9.4 9.6 7 8.5 8.8 9.2 i —
mell 7z 9.3 1 8.1 79—, 87 - 8.3 75 i
| o5 8.9 | 8.3 7.6 1 8.9 7 8.0 7.3 | ,
i Siar: 8.0 8.0 8.0 | 8.0 g.0 8.1 ! |
l oA 8.1 i 7.8 7.8 rov 8.2 8.2 f 8.0 ; 5
P a8 7.6 1 7% v 77 7T 9T |
72 7.7 | 7.6 T 7.6 1 7.8 7.0 7.8 1 !
==I| % 7.8 | 7.7 | 7.7 | 77 1.8 776
RESULTS _96 nrTln-__none Taxicity Units _io_‘_s_g_Percem survival in undiluted sample 100

= =

A

*In cases where 96 hour moriality doas not esua:
excead 50% in at least one ditution of the samoh
no TL,, vaiue is established.

Cox

lyst

C.

Lah

*Analytical results of groundwater sampled prior to Site #2 pump test operations.
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BROWN AND CALDWELL @ -

ANALYTICAL LABORATORIES
LOG NO: P86-06-123

Received: 09 JUN 86
Reported: 03 JUL 86

Mark Schluter
Converse Consultants
126 W. Del Mar Avenue
Pasadena, California 91105
Project: 83-1140-0¢ MRTC Pump

REPORT OF ANALYTICAL REGULTS

LOG NO SAMPLE DEGCRIPTION , WASTEWATER CAMPLES . [PATE SAMPLED

Aquatic Bioassay, IC-50, Percent 6.5
Nitrate Nitrogen
Nitrate (as NO3), mg/L 4

Phenolics, mg/L <0.05
Sulfide, mg/L (0.1
Biochemical Oxygen Demand, mg/L 70
Color, APHA U 5
Salinity, mg/L 200
Filterable Eesidue (TDZ), mg/L 2090
Floatable 0il and Grease, mg/L 5
Non-filterable kesidue (TSS), mg/L 1o
0il and Grease, mg/L 5
Volatile Suspended Solids, mg/L - 1%
Alkalinity ) '

Carbonate Alk (as CaCO3), mg/L : 2.0
Bicarb Alk (as CaC03), mg/L 410
Hydrozide Alk (as CaC(03), mg/L 0.0
Total Alkalinity (as CaC03), mg/L 410
Chloride, mg/L 470
Fluoride, mg/L - 0.8
Hardness, Total (as CaC03), mg/L 1000
Sulfate, mg/L : 530

' Nitrate (as N), mg/L {1

373 SOUTH FAIR OAXS AVENUE PASADENA, CA 91105  (B18) 795-7§53  {213) 681-4655 ) 1 of 3



Report To:

(i

CONSULTING ENGINEERS

BROWN AND CALDWELL

ANALYTICAL SERVICES DIVISION

1255 POWELL STREET
EMERYVILLE. CA 34608
PHONE (4151 £428-2300

{_Mr. Joe Coporon

Converse Consultants
126 W.
Pasadena, California

Del Mar Avenue

91105

"TOXICITY BIOASSAY

LogNo. g¢-06-171-1

. Date Sampled 6/08/86
Date Received 6/10/86
Date Reportad 6/20/86

Laogragdry Director

)
1
i
1
1
-
I

ple Description —PB6=06=123=1_ Site #2-Unireated
Test Organism _GasLams,Le_us_a.cuLeaLus,_tbLeesplnumk_Lgback_ Source

San Mateo

ution Water __Fresh -~ Source Fmeryville Temperature Range _14,.9=-15.0 *(
! Dechlorinated Tap Water
ration: X Oxvygen None
i c | Dilution
S et I onee 10% 82 321 | I |
No. % | No. % No.i % | No.|] % [ No. % No % | No. |l % | Mo %
Start {10 (100 [ 10 | 100 [ 10 [ 100 | 10 | 100 | | :
C! 24 10 1100 5 50 0 0 0 | 0 l i
fooems 48 10 1100 | 5 | so | -1 -1 -1 - | ]
72 10 [ 100 4 40 -1 - -i - i j |
_l 96 [10 (100 [ 3 [ 30 [ -1 -1 -1 - ! : I
Start | 8.9 8.6 7.9 | 7.0 i I
Dissolved 24 8.6 8.0 8.2 | 7.3 | ’
xygen,| 48 8.3 7.6 - | - | i !
mgt ™77 7.2 7.4 - [ - i i
9 7.4 7.5 - | - E i
Start | 8.3 8.2 7.9 | 7.5 | i
l 24 7.8 7.8 7.8 L 7.1 | :
48 8.0 8.2 - o= E : i o
72 8.1 8.3 - - - ; E .
J 95 7.9 8.2 | - b= l i . } o
RESULTS| 96 hr Tlm™ 6.54 Toxicity Units IISLPercent survival in undiluted sample 0

Length of fish, cm:
Weight of fish,

]yst C. Cox

Max. 3.8, Min. 3.1, Mean 3.4

1
1
i
i
1

g: Max. 0.63, Min. 0.44, Mean 0,52

*En cases where 96 hour morrtality does nct esual

exceed 50% in at least one dilution of
no TL, value is establisked.

Jof 3
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