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CONVERSE Consulting Engineers 

CONSULTANTS I and Geologists 

June 26, 1992 

Southern California Rapid Transit District 
425 South Main Street 
Los Angeles, California 90013 

Attention: Mr. Robert Yates 
Project Manager 

3393 East Foothill Boulevard, Suite A 
Pasadena, California 91107-3112 

Telephone (818) 4400800 
Fax (818) 351-1060 

Subject: PRELIMINARY SOILS AND GEOLOGY REPORT 
Proposed S.C.R.T.D. Headquarters Project 
and Gateway Center at Union Station 
Los Angeles, California 
CCW Project No. 91-31-261-01 

ILadies/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. 

I 

I 

I 

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 FIR documents where appropriate at the completion of the project study. 
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We welcome the opportunity to discuss our findings and provide additional 
studies or services should they be desired. 
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IEXECUTIVE SUMMARY 

This report presents results of a preliminary soils and geology study by Converse 

Consultants West (CCW) and MAA Engineering Consultants, Inc. for the proposed 

1 Southern California Rapid Transit District Headquarters Project site in downtown, Los 

Angeles. This report was prepared as of the Environmental Analysis (EA) and 

I Environmental Impact Report (EIR) for the proposed Union Station Headquarters Project. 

I 
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 

I 
considerations for the proposed development, and (3) to flag serious flaws of the 

proposed developnient early on in the EA/EIR process. 

This report was written for planning of the proposed Headquarters Project described 

Iherein 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 

Ienvironmental investigations of the Project site are recommended. 

IIn our opinion, there are no serious flaws to the proposed development, although 

proposed site development will be complicated by shallow groundwater conditions, 

evidence of localized soil and groundwater contamination within the project vicinity, and 

the presence of exiting structures and improvements. 

I 
In general, the subsurface conditions consists of undocumented fill soils and natural 

Ialluvial sediments overlying siltstone and claystone of the Puente Formaflon. Depth to the 

Puente Formation ranged from about 85 to 108 feet beneath the existing surface of the 

Isite. The groundwater table occurs within the alluvial sediments about 30 feet below 

I 

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 td assess 
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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 plants have contributed to soil and groundwater 
near the Project site. Soil and groundwater contarruination 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-S on December 19, 
1991 were analyzed. In general, laboratory data indicate the groundwater in 
vicinity of monitoring well MW-S 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. 

Phase I 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. 

Seismicitv 

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. 
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ILoss of Mineral Resources 

I. 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. 

I. The Project site is not within an area of historic aggregate production and loss of 
aggreate mineral resources is considered negligible. 

IFlooding 

I. 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 

Ian 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 
Irainfall coupled with inadequate local drainage systems. 

The proposed Project site is located within a 100-year flood inundation zone as 

I 
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 

I 
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 

Istudy is considered to be less detailed than the FEMA flood hazard studies. 

Slope/Foundation Stability 

I. Four levels of subterranean parking are planned for the proposed development. 
Temporary slopes or shoring will be required for the proposed construction. 

I 
Shoring design must consider support to the adjacent structures or underground 
utilities. 

IUndocumented fill soils up to 22 feet in depth were encountered below existing 
ground surface. These undocumented fill soils are considered unsuitable for 

I 

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 

ILos Angeles Building Codes. 

I 

I 
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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, Inc. 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 

recpgnized 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. 
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2.0 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, 

transportationand public service facilities. 

The site's topography is relatively level with the exception of a large 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 structurewas completed in 1990 

and 1991 and is presently buried beneath the existing surface along the south end of the 

site. 
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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 slurry 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 minimize 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 

instafled into the adjoining sediments to provide support for the exhumed vertical slurry 

walls. At the 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 presentlyplanned 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 fries enter the 
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terminal facility across a bridge which spans Macy Street at the northwest corner of the 

project site. 

I 
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 

idischarge 
from the Metro Rail Project (Figure 2.1.3). 

I2.2 Proiect 

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

Ipr0pes 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. 

I 
The proposed 12.3-acre Gateway Center development will include the proposed 4.8-acre 

Project (comprised of the Phase I SCRTD headquarters and the Phase II office tower) as 

well as previously-approved Public Transit Improvements (PTls). Phase I of the Project 

Iand the adjacent PTls will contain subterranean parking facilities. 

IThe development of the Gateway Center is planned in muTtiple phases. Phase I 

I 
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 tour levels 

I 
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 

ISection, Drawing A-15, December 20, 1991). The proposed Metro Plaza and 

subterranean parking structure is designed to straddle the existing Metro Rail Tunnel 

Istructure with lower levels of parking planned on the northeast and southwest sides of the 

subway alignment. 

I 

91-31-261-01 

Converse consultants West 



I 

Phase II development will involve the construction of an office/commercial tower. Phase 

II development will start at a later date depending on market conditions. 

I 

I 

I 

I 

I 
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I 
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I 

I 
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I3.0 SCOPE OF SERVICES 

I 

El 

I 

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: 

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

El 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

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. 
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4.0 FIELD EXPLORATION 

I4.1 Drilling and SamQling - Site "B" Parcel Study Area 

I 

[ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

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 spoils 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 

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

Iaccordance with the Unified Soil Classification system. Boring log summaries are 

presented in Appendix A. 

I 

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 

I 
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 

IMW-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 Pasadena, in accordance with EPA protocol, including chain-of-custody 

Idocumentation. Copies of the analytical results and chain-of-custody forms are presented 

in Appendix B. 

I 

I 

I 

I 

ii 

I 

I 

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 aquifer underlying the site. Results of the tests were presented in a report 

titled Union Station Area Aquifer 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 lngersol Rand Model TH60 direct rotary drill rig. The 

rotary wash well boring was advance using a combination of 10-inch, 12-inch and 

modified 24-inch diameter tn-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 tn-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, Gu9r 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 pump 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 vc well casing. Metal centralizers were 

used to position the casings within the boring. The annulus between 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 well performance and determine pumping rates for the actual pump test. 

Observation Wells Nos. 1, 2, and 3 were drilled 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 
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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 monitodng well information is presented in Table 4-2. 

I 

I 

I 

I 

I 

I 

I. 
I 

I 

I 

I 
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TABLE 4.2 

1986 PUMP TEST WELL INFORMATION 

1986 Pump Depth to Depth to Saturated Static Distance (r) Surface Casing Open Slot Totil Depth 
Test Well Aquiclude (feet) Static ThicKness of Groundwater from Pump Casing Diameter interval below Drilled below 
Number (Bedrock Puente Groundwater Aquifer b Elevation Well Elevation (Inches) Surface (feet). H Surface (feet) 

Formation) Date (feet) (feet) 6/6/SB (feet) 
. 

Site #2 84.5 24.9 59.6 254' - 278.9 12/2 1-87 itO 
PumpWell (6/6/86) 

Observation 84.5 25.0 59.5 254.1' r1 = 25.0 279.1 2 10-89 94 
WellNo. 1 (6/6/86) 

Observation 84.5 25.3 59.2 254.2' r2 52.0 279.5' 2 12-81 84 
WellNo. 2 (6/6/86) 

Observation 84 26.1 51.9 253.8' r3 = 99.1 279.9' 2 10-79 85 
WellNo. 3 (6/6/86) 

Observation 90 27,1 62.9 253.2' 4, = 199.4 280.3' 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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4.3 Aquifer Pump Tests 

The Aquifer Pump Test was conducted on the project site between June 6 and June 9, 

1986. 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 level fluctuations hi 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 Compaq, computer system. 

In 1983, 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 1983 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 to 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 to 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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5.0 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 support for the proposed 

development. 

5.1 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 overlying the Puente 

Formation Bedrock. 
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5.2 Puente Formation Bedrock 

I 
Bedrock underlying the alluvial sediments consists of the late Miocene age Puente 

Formation. The Puente Formation consists of interbedded units of siltstone, claystone, 

I 
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 Groundwtr_Conditions 

IThe 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 

Iforeb' area lies in a zone of transition between the Los Angeles River Narrows to the 

north and the Central Groundwater Basin to the south. The area is bounded by the low- 

Ilying Elysian Park Hills to the west and the Repetto Hills to the east. 

I 

I 

I 

I 

I 

I 

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 20 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 current 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 bn 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-S 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 

91-31-261-01 

converse consultants West 

i's] 



I 

I 

I 

I 

I 

I 

I 

I 

I 

[1 

I 

I 

I 

I 

I 

I 

I 

I 

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 aquifer 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 ft2/min 

Long Term Transmissivity 100,000 gpd/ft 9.3 ft/min 

Permeability 3,000 gpd/ft2 0.28 ft/mm 

Storativfty 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 drilling program were analyzed for total recoverable 

petroleum hydrocarbons (WPH) by EPA Method 418.1, for volatile organic compounds 

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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ITable 6.1.2 summarizes the concentrations of semi-volatile organic compounds detected 

iin Boring 4. 

I 
Additional soil sampling and analysis performed by Levine and Fricke in April 1992 near 

the vicinity of Boring 4 detected semi-volatile organic compounds at 1 foot depth adjacent 

Ito 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, 

I1992). 

I 

I 

I-i 

I 

I 

I 

I 

I 

I 

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 U5 PARCEL STUDY AREA 

1991 Boring Test Parameter 
Number 

EPA Method 8240 
Volatile Organic 

Compounds 

EPA Method 8270 
Semi-volatile Organic 

Compounds 

EPA Method 418 1 

Total Recoverable 
Petroleum Hydrocarbon 

1 25' (discrete) 10', 20, 30' (composite) 15', 25', 30' (composite) 

2 15' (discrete) 10', 20', 30' (composite) 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' (composite) 

6 -- 5', 15', 25' (composite) 

7 15' (discrete) 10', 20', 30' (composite) 5', 15', 25' (composite) 

INotes: 

1. Boring locations shown on Drawing 1 - Site Plan and Location of Borings 

I 
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 

I 

1 
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TABLE 6.1.2 

SUMMARY OF DETECTED SOIL CONTAMINATION CONCENTRATION - BORING 4 

EPA TEST METHOD 8270 

SEMI-VOLATILE ORGANIC COMPOUNDS 

Compound Concentration 
(ug/kg) 

Detection Umit 
(ug/kg) 

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 900.0 330.0 

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 Ofl December 19, 1991 were analyzed for total recoverable petroleum 

hydrocarbons (TAPH) 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 compounds 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 

Compound Concentration (ug/I) Detection Limit (ug/l) 

Benzene Trace 5.00 

1,1-Dichloroethene 31.00 5.00 

1 ,2-Dichloraethene 660.00 5.00 

Ethyl Benzene Trace 5.00 

Tetrachloroethane 18.00 5.00 

Trichioroethene 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 proposed 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 Seismicitq - Earthcivake Damage 

7.1.1 Regional Tectonic Setting 

The site is situated within the seismically-adtive 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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SIGNIFICANT ACTIVE REGIONAL FAULTS 

Fault Minimum Distance to Site :(thi):Y.. Total Fault Length 

Raymond 4.4 12 

Malibu-Santa Monica 4.9 39 

Hollywood 5.5 8 

Elysian Park Thrust 8.0 (vertically) unknown 

Newport-lnglewood 9.1 42 

Sierra Madre 
(Pasadena Segment) 

12.5 12 

Whittier 12.0 32 

San Gabriel 16.0 83 

Norwalk 17.0 4 

Palos Verdes 17.4 46 

San Andreas 
(Central Segment) 

32.8 220 

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-lnglewood 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, 1933. 

The San Andreas fault is the most prominent structural feature in California. It 

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 

Zonet'). 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 almost 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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I 

considered to be a hazard in terms of surface fault rupture. However, they can 

I 
generate moderate to strong ground shaking and substantial damage as 

evidenced by the October 1, 1987 Whinier Narrows earthquake. 

Furthermore, because of their low-angle geometry, they can generate ground 

Ishaking 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 

Iearthquake originating about 8 miles deep based on strong motion records of the 

October 1, 1987 magnitude 5.9 Whittier Narrows blind thrust earthquake. 

I 
7.1.2 Earthquake Effects 

IThere are two general groups of seismic hazards related to earthquakes: 1) 

surface fault rupture and 2) ground shaking which causes widespread damage 

Ibecause it propagates to considerable distance and triggers a number of 

secondary seismic effects (Borcherdt, 1985). Secondary seismic hazards from 

Igroundshaking include liquefaction, differential compaction, landsliding, 

earthquake-induced flooding, and seiches and tsunamis. The potential for 

Iearthquake damage to the proposed Union Station development from these 

hazards is summarized in Table 7.1.2 and discussed further below. 

I 
TABLE 7.1.2 

IPOTENTIAL FOR DAMAGE DUE TO EARTHQUAKES 

LI 

[1 

I 

Ii 

I 

LI 

Hazard Pôtehtial 

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. 

Liquefaction 
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 71 .3. 

TABLE 7.1.3 

LIQUEFACTION SUSCEPTIBILITY 

Reference Study Area Liquefaction 
Susceptibility* 

Site-Specific Regional 

Tinsley et al. X Moderate 

Leighton & Associates X Liquefiable 

MAA Engineering X Low 

Law/Crandall X Low 

Converse X Low 

Liquefaction susceptibility 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 

liquefaction potential for the site iscdnsidered 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. 

91-31-261-01 

Converse Consultants West 

32 



I 

IEarthcivake Induced Flooding 
Earthquake induced flooding is another potential secondary seismic hazard. 

11 

I 

I 

I 

I 

I 

I 

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. 
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. 

7.2 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 Oil 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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Iabandoned and plugged well is located about 800 feet southeast of the site. There 

I 
are also a number of oil wells in the nearby Union Station Oil. Field, about 2,100 

feet south of the site. 

Based on review of the above documents, most of the economically recoverable 

Ioil reserves have been mined. Consequently, loss of oil resources is considered 

negligible. 

7.2.2 Aaareaate Resources 

The California Division of Mines and Geology "Aggregates in the Greater Los 

Angeles Area, Californiat' was reviewed for nearby aggregate resources. Based 

1 
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 

Inegligible. 

I 

I 

I 

I 

7.3 Waste DisDosal 

The generai 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: 

(CEROLA Site Inspection Report, Southern California RTD Busway, EPA Site ID Number 

CAD98198941, 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 1986 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 toxicity on project site discharges, storm 

drain discharges and receiving waters. (CERCLA Site Inspection Report, dated April 15, 

1991). 

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, 

tha 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 temporar9 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 soils 

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 Erosion1 

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 principakource of flood in the area. The FEMA 

flood zone designations are based on detailed overflow studies, accurate topographic 

control and detailed backwater analysis analyzed 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 September1991, indicated 

the proiect 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 levees 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 governmental 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." 

IThe 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 

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

A standard erosion control plan shall 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 settlement 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 could 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 Oil 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. 

Our 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 regulatory 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 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. 

10-17-33 The site and site vicinity appear to be primarily industrial. Some 
residential structures appear in the northeast portion of the site. 

1-26-34 Many of the structures on the western portion of the site and the 
western adjacent property appear to have been removed. 

1937 No significant changes appear on the site. The western adjacent 
property appears to be under construction of railroad lines. 

3-8-38 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. 

8-14-41 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 
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Santa Ana Freeway (1-5) 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. 

6-1 947 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. 

717.2 Regulatory 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, "Potential 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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INo. 4; and January 10 1990. Update to BEP - A book listing hazardous 
waste sites targeted for State funding. 

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

I. California Office of Planning and Research (OPR), 1990, Hazardous Waste 
and Substances Sites List - This list, also known as the Cortese List and the 

I 
Governor's List, contains sites which are on any of the State of California 
regulatory agency lists of hazardous waste sites, landfills, polluted drinking 

I 

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 

I 
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, 
Underoround Storace Tank Leak List for Region 4 (Los Anaeles and 
Ventura Counties) and for Region 8 (Orange, Riverside. and San Bernardino 

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

IA review of the CRWQCB list of UST leaks revealed one unauthorized 
releases of hazardous materials within the radius of investigation that did not 

I 
appear on the above OPR listing (referenced as location 11 on Figure 7.7 
and Table 7.7). 

I. California Waste Management Board (CWMB), 1991, List of Active and 
Inactive Landfills, Solid Waste Information System (SWIS) - This list 

I 

contains information on active and inactive landfills in the state of California. 

There are no landfills located within the radius of investigation. 

I 
. 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 

Isites which are currently being investigated under the EPA Superfund 
program or have been determined to not qualify for the NPL. 

I 

I 

I 

I 

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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Ihealth 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. 

I 

I 

I 

I 

LI 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

TABLE 7.7 

LEGEND TO THE POTENTIAL ENVIRONMENTAL CONCERNS MAP 

Map Location Substance Resource Affected Status 
Location 
Number 

Mobil Station #11-HDH Gasoline and Waste Oil Groundwater Pollution characterization underway 
520 North Aiameda Street Approximately 2,200 feet southwest of site 

2 Los Angeles County Jail Diesel Groundwater Pollution 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 Remedial action underway 
3405 Approximately 2,500 feet northwest of site 
766 North Hill Street 

5 L.&County Hall of Diesel Undetermined Pollution characterization underway 
Administration Approximately 2,200 feet southwest of the 
500 West Temple Avenue site. 

6 Bauchet Partners Unknown Undetermined Discovery site inspection in progress 
490 Bauchet Street Approximately 1,300 feet northeast of site 

7 Union Station Unknown Undetermined Discovery site inspection in progress 
800 North AJarneda Street Located adjacent to 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 Co. 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 
Aiameda Street/Temple 
Street 

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 Remediation action plan implemented 
Aliso Street/Main Street aromatic hydrocarbons Located adjacent to the east and 
Coal Gasification Facilities and other constituents northeast of the site 

(cyanide, lead, and 
semivolatile organics) 
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8.0 GEOTECHNICAL MITIGATION MEASURES 

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

Project and Gateway Center are recommended. 

I 
- A detailed geotechnical engineering investigation should be performed for 

I 
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 

IGeotechnical 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, 

Ipaving, and protection of existing structures and improvements. 

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

I. .fijmici - All structures proposed within the project study area should be 
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 

I 
structures in addition to designing all structures to resist earthquake forces in 
accordance with current building codes and requirements. 

111 

I 

I 

I 

I 

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. 

.FiQpin - 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 a 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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I 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. 

I 

I 

I 

[1 

I 

I 

I 
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9.0 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, 1991, by 
MAA Engineering Consultants, Inc. for this project study. 

2. 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 

CCW Project No. 91-31-261-01 
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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. 91-31-261-01 
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i: pIa ii all ci 115 

Penetration resistance (Blow Count) 
-Blow counts for 12" intervals except asnoted. 

N/A - Not applicable ; NM - No Recovery 

Additional Tests: 

MD : Modified Proctor Compaction 
SC : Specific Gravity 
CS 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 

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 

Sample Type 

bulk sample 

fistandard penetration test 
U El 

sample 

2 1/2' dia., 
12" drive sample 
18" long 

3" dia., 
shelby tube sample 

I 
H 2 1/2" dia., 

[ plastic tube sample 

MAA Engineering Consultants, Inc. 
201 S. Santa Fe Avenue, Suite 103 

Los Angeles, CA 90012 

Key for Logs of Boring 

Job No.: 0007-006 Figure No.: 
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I LOG OF BORING B-i .A 
MAA Engineering 
Consultants. Inc. 

I 

I 

Ii 

I 

I 

I 

U 

I. 11 

Project Name: GATEWAY CENTER 

Project Number: 0007-006 Borehole Number: B-I Sheet I of 

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 

Drilling Equipment: CNIE Depth(feet): 37.50 ater(feet): 32.50 

Drilling Method: HSA Borehole Diameter: 8.0" inches 

Driller: CONVERSE - MARK/BILL Monitoring Total 

Hammer Information: Logged By: Checked By: 
Hammer: 140-lb and 30-inch drop ART MATULAC YCL 

SampLes '-I 

L. 
:ji 

0.,j o 
i4 r ' 

IC-- 
Description 2 C 

8. i 
-I 

U Z 0t. O a'-' a o a. IL__ c 
SAND, medium brown, moist, dense, fine, trace fine to 

- ___ 
5 22 coarse Grave!, with miscellaneous materials (brick, wood,.2 :: SF RI 39 

ceramic, plastic, charcoal fragments, etc.) FILL _: 
: 

:1 
- 42 

:277 
6 Silty SAND, dark brown, moist, medium dense, fine. :: .: SM R2 10 5 

FILL 
- 82 

RH 
:272 SAND, light-grayish brown, moist, medium dense, fine, H p R3 19 

122 trace Silt. FILL 

142 

267 - 

- 1_ SAND, It-brown, moist, dense, fine to coarse, trace fine - SW HA 35 s_s 
Gravel. 

18 

20: 
:262 Same as above, very dense. : SW R5 48 

1JS6 222 
- . 

SW 

242 

257 Same as above, more coarser Sand and a layer of 4" fine SW Hi 65 
- silty Sand. 

232 _______________________________ ___ 
30 

252 Gravelly SAND wtth Silt gray wet and very dense ,Z Sp 5 R8 75 

:247 36: No recovery with California ring sampler (R9). t Sr'/cP Ito iso 
Gravelly SAND, gray, wet and very dense. SP/GP SlO 115 

1. Boring terminated at 37.5'. 
2. Croundwater at 32.5' depth. 
3. No OVA/I-INU readings after five minutes of open hole. 
4. Borehole backfihled with bentonite pellets up to 5.0' 

depth. 
- 



I LOG OF BORING B-2 
MAA Engineering 
Consultants, lire. 
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Project Name: GATEWAY CENTER 

Project Number: 0007-006 Borehole Number: B-2 Sheet I of 

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 

- Drilling Equipment: CME 7 Total 
Depth(feet): 37.50 Depth to 

Groundwater(feet): 31.00 

Drilling Method: HSA Borehole Diameter: 8.0" inches 

Driller: CONVERSE - MARK/BILL Monitoring 
Depth(feet): : F?ge: 

Hammer Information: Logged By: Checked By: 

Hammer: 140-lb and 30-inch drop ART MATULAC YCL 

W 

Description 
' 

,....... ,,O 
Santes -4 

Em 

c 

L 

i 

!i._ 

L 

___ 

00, 
rn.- a 'o 

o i- 

a 

EX 
- 
o, 

- Silty SAND, grayish-brown, moist, medium dense, fine, 
- : ___ 

E' E2: with miscellaneous materials (brick & concrete :: SP/SM Ri ii 
fragments, wood chips, plastic, ceramics, etc.) - FILL - 

4: 
277 6_ Same as above. : 

.: SP/SM R2 15 

L 8: 

272 SAND, light-brown, moist, medium dense, fine to medium, .: R3 18 

i2: trace brick fragments. FILL - -: 

14: 

SAND, light-brown, moist, dense, fine to coarse, trace - 267 16_ ft4 c4 
L_a 

- - medium Gravel, clean. - - 
18' 

262 
20: 

SAND with Gravel, multi-colored, moist, dense, fine to R5 32 5 
22: coarse. - 

- - 
242 

- 

:257 26 Gravelly SAND, brown, moist, very dense, fine to coarse. H -t W/GV R5 56 
- -etW/Gfl S7 38 

282 

r25a R8 90 SAND, gray, wet, very dense, fine to medium, trace fine : ::- " El 
322 Gravel. . 

. H 

342 

247 Same as above, some fine to coarse Gravel. : 

RD 77 

tffsio H SP 150+ 
1. Borehole terminated at 37.0'. i_a 
2. Groundwater at 31.0' depth. 
3. OVA readings after five minutes = 3 to 30 ppm. 
4. Hole backfilled with bentonite pellets up to 5.0' depth. 
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LOG OF BORING B-3 
AMAA Engineering 
Consultants. Inc. 

Project Name: GATEWAY CENTER 

Project Number: 0007-006 Borehole Number: B-3 Sheet I 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 

- 
- r - Drilling Equipment: t.NIE 7 

Total -y n 
Depth(feet): '. U 

Depth to 
Groundwater(feet): 1. 

Drilling Method: lISA Borehole Diameter: 8.0' inches 

Driller: CONVERSE - MARK/BILL jtor9 
feet): 

Hammer Information: Logged By: Checked By: 
Hammer: 140-lb and 30-inch drop ART MATULAC YCL 

.e' 

-1 

Description 
Ji 

'i'2 

I 

.2 

SampLes - 

a 

I. 

- 

ft E 

? 

-1t5 
vC 
a 
' o0 

,91 
.jJ 

L5 
-J 

Gravelly and Silty SAND, light-brown, moist, medium 
- 

2E dense, fine, some miscellaneous materials (brick, wood, :-::--. SM Ri 18 

2 concrete, plastic, etc.). - FILL I 
- C 2 

:276 61 Same as above, dark-brown. - FILL SM R2 13 5 
81 2. 

102 
271 R3 34 

- 
SAND, light-brown, moist dense, fine to coarse, little fine - SW 5 

2 122 to medium Gravel, trace cobbles. 

- 142 I-rI- 
:266 161 Same as above, little fine to coarse Gravel. SW R4 35 5 

26i I Gravelly SAND, light-brown, moist, very dense, fine to 
: W/G' ItS 65 3 

222 coarSe, trace cobbles. : 
- 
2 242 

- 

r256 2t Same as above. t- W/GV R6 83 

2 2 -HW/GVJJ S7 96 

2 28: - 

R8 30 SAND, gray, wet, dense, fine to medium. SP 

2 34 

H246 36H Same as above, very dense, wet, trace fine to medium H ItO 120 
Gravel. 2- SP 510 75 

1. Borehole terminated at 37.5'. 
2. Groundwater at 31.0' depth. 
3. No OVA/l-INU reading after five minutes of open hole. 
4. Borehole backfilled with bentonite pellets up to 5.0' 

depth. 



MA A Engineering I LOG OF BORING B4 ffi Consultants. Inc. 

I 
I 
[1] 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
F-] 

I 

Project Name: GATEWAY CENTER 

Project Number: 0007-006 Borehole Number: B-4 Sheet 1 of 

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 

Drilling Equipment: CME 75 Total 
Depth(feet): 3730 Depth to 

Croundwater(feet): 31.00 

Drilling Method: HSA Borehole Diameter: 8.0" inches 

Driller: CONVERSE - MARK/BILL Monitoring Total As-Built 
Well Depth(feet): In Figure: 

Hammer Information: Logged By: Checked By: 

Hammer: 140-lb 'and 30-inch drop ART MATULAC YCL 

Samp les 

V 3 '-W 

I i Description 3W :C 
LLQU 

,. 1.Ø ,,.. 
OCQ. .:c 0.EN 

,.ps i..p_, 
UI I± oJ '-' a 'I __ 
- Silty SAND, brown, little moist, loose, fine to medium, 
2 2 trace fine to medium Gravel, some miscellaneous SM Ri 9 

2 materials (brick, wood, fragments, etc.). - FILL .2 

42 .2 

:276 61 Sandy SILT, brown, moist, medium stiff. ML R2 6 

82 .2 

102 .2 5 r271 - Same as above, stiff. - FILL ML R3 is 
122 .2 

2 142 

:266 16i 

- 

SAND, light-brown, moist, very dense, fine to coarse, little: --a.-- 
. 

SW R4 60 
fine to coarse Gravel. - - 

2 182 
- 

- - 
- 

fl 
202 9 T261 Same as above, very dense. .2 e SW R5 67 

2 22_ --a.- 
2 242 - 

:256 261 Gravelly SAND, brown, moist, very dense, fine to coarse. '- w/C% R6 80 
87 102 

- 2& --a..- 
302 .2 

251 . Silty & gravelly SAND, light-grayish brown, moist, dense, 
.2 M/GN RB 36 

.2 Y32.2 fine to coarse. 

342 .2 

1246 36.2 Same as above, very dense. ;M/G R9 85 

.2 .2 M/GKIIS1O 48 

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 pellets up to 5.0' 

depth. 
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LOG OF BORING B5 Consultants. Inc. 
MA A Engineering 

Project Name: CATEVAV CENTER 

Project Number: 0007-006 Borehole Number: B-S Sheet I of 

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 

Drilling Equipment: CME 75 h(feet): 37.50 Jater(feet): 3L50 

Drilling Method: HSA Borehole Diameter: 8.0" inches 

Driller: CONVERSE - MARK/BILL tor9 
h(feet): Figre: 

Hammer Information: Logged By: Checked By: 
Hammer 140-lb and 30-inch drop ART MATULAC YCL 

c samples 

L a 
a 

. £,, ' w'2 tl 

05 Description 5 th .9 a.- 
ft E - u 

w 
Cu 

°a. 
II',- 0 -J -' 

0. 
V i?__ c 

Silty SAND, dark-brown, moist, dense, fine to medium, 
- ___ 

5 2.. little fine to medium Gravel, with miscellaneous materialc :1 SM Ri 35 

brick, concrete, wood, glass fragments, etc.). - FILL 
4_ 

275 6 Silty SAND, dark-brown, moist, medium dense, very fine. .: SM R2 ii 
-FILL -: 

1o: 270 SAND with little fine to medium Gravel, light-brown, jj SW ft3 40 

12: moist, dense, fine to coarse. 

14 
---. 

:265 16: Same as above. SW R4 51 

Eis ________________________________ ___ 

260 Gravelly SAND, brown, moist, very dense, fine to coarse. W/C% ,9 R5 i05 
22: 
- 

24: 

:255 26: Same as above. : W/G% R6 135+ 

:tiwic%fl S7 69 

28: 

30 
- 

2501 Gravelly SAND gray wet very dense fine to coarse W/C R8 142+ 

:245 36: Same as above. 
: W/G% R9 62 

:tW/GVflS1O go 

1. Borehole terminated at 37.5'. 
2. Groundwater at 31.5' depth. 
3. No OVA/HNIJ readings after five minutes of open hole, 
4. Borehole backfllled with bentonite pellets up to 5.0' 

depth. 



LOG OF BORING B-6 
A,t1AA Engineering 
Consultants. Inc. 

Project Name: GATEWAY CENTER 

Project Number: 0007-006 Borehole Number: 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 
- Drilling Equipment: CNIE 75 Total 

Depth(feet): 37,50 Depth to 
Groundwater(feet): 31.50 

Drilling Method: HSA Borehole Diameter: 8.0" inches 

Driller: CONVERSE - MARK/BILL Monitoring 
De$h(feet): i5F?gt1t?e: 

Hammer Information: Logged By: Checked By: 

Hammer: 140-lb and 30-inch drop ART MATULAC YCL 

Samples -1 
W 

\W j W4_i u 
o 
44.J £4_i 

Ic--- 
or'-2 

Description 58' 

'.r 

1I ttL 

-1 

-' 

lii Z 0t. °o 
W" 0 jJ -C_i 

0- 
-a 

ift__ 
Silty SAND, dark-brown to black, moist to wet, medium -: : 

2..: dense, fine to medium, trace coarse gravel and brick SM Ri 23 

2 fragments. No odor, No OVA/HNU readings. - FILL 2 
42 2... 

273 6: Silty SAND! light-brown, moist, medium dense, fine, trace : SM R2 ii 
fine Gravel. - FILL 

82 1.. 

268 Same as above SM fl R3 25 

263 16: SAND, light-brown moist, very dense! fine to coarse, littIe SW R4 56 
fine to coarse Gravel! trace Cobbles. 

:t 
202 

.258 2 Same as above. 
. 2 -at SW R5 60 

222 

E 242 

253 
26 

Same as above. . - SW ES 56 f9 fl57 63 

282 
j::_SW 

302 Shme as above more sandy. 2 
-248 2 SW R8 92 

32: 
____________________________________. 

2 

342 2 

r243 Silty and Gravelly SAND, gray wet, very dense! fine to M/G ft9 65 c 

2 coarse. 2 M/Gb SlO 62 

1. Borehole terminated at 375'. 
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. 



I LOG OF BORING B-7 .h Consultants. inc. 
MAA Engineering 
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I 

['1 

Project Name: GATEWAY CENTER 

Project Number: 0007-006 Borehole Number: B-7 Sheet 1 of 

Borehole Location: As shown in Figure Elevation and Datum: 278.0 feet; Mean Sea Level 

Borehole Coordinates: Date Started: 12/18/91 Date Finished: 12/18/91 

Drilling Equipment: CME 75 cfeet): 37.50 ater(feet) 30.00 

Drilling Method: HSA Borehole Diameter: 8.0" inches 

Driller: ' CONVERSE - MARK/BILL flib019 
h(feet): InFgue: 

Hammer Information: Logged By: Checked By: 

Hammer: 140-lb and 30-inch drop ART NIATuLAC YCL 

C 
o 
'.i' C 
.,j' r' 
5 

-1 

Ui 

. 

Description Jo 

IC--- 
4O 

DTh4 

Samples -. 

O4j 

c 

, 

,! 

ft 
Cu 

(5) 

t. 

E 

\OJ 
t. 

0 

3c 
'- 

D 

W, 
I. 

° 

t a 

0. 

- 

2..: 

Silty SAND, medium to dark brown, moist, dense, fine to 
coarse, little fine to coarse Gravel, trace brick, wood and : SM Ri 47 

2 concrete fragments. FILL. I 
I C 
:273 _ SAND, tight-brown, moist, medium dense, fine, trace fine -o- SP-SM R2 20 

GraveL-FILL 
1 82 
- 

10: 
268 . 

-.a? 
2 

SAND, light-brown, moist, medium dense, fine, little Silt. . -- SF Ri 19 

12: FILL 

I 14: 

H263 
16 SAND, light-brown, moist, medium dense, fine to coarse, SW R4 i4 

- trace fine Gravel. - FILL 

- 182 
- --. 'a- 

1 202 
258 - 

-' 
Gravelly SAND, light-brown, moist, dense, fine to coarse, - t, .W/GV as sa j 

1 222 trace silt, 

1 242 

T253 Same as above, very dense, color grading to gray. W/GV R6 51 ft 

E282 
:.iw/cvu 57 70 

_2430 as 44 Silty SAND gray wet dense fine SM ,F3 

342 

243 Gravelly SAND, gray, wet, very dense, fine to medium, SF/CF R9 64 f1 
tittle Silt, trace Cobbles. : . SP/GP 510 145+ 

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 

Prinled On ReYCICd Paper Converse Consultants West 



I 
SOIL OESCRIPTICN. BUT IS MODIFIED TO INCLUDE RESULTS OF 

THIS BORING LOG IS BASED ON F1ELO CLASSIFICATION AND VISUAL Converse Consultants, Inc. 

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. 

. BORING LOG RrnIP LOEL1_ 

83-l1O -O(o 

Proj: I)r4lrmI fmrnnrJ Date Drilled 3/3-( /s&' Ground Elev. 27cJ I 
MRTU Ftymp -r5T 

Drill Rig &ES0L. RPr'Q TEi(0D Logged By Mt-52 tti\..UTE- Total Depth 

IHole Diameter IO"EmVit 24" Hammer Weight & Fall (-' 95rAr)' 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

MATERIAL CLASSIFICATION REMARKS 

o.o- 1.o FILL . 

(P40 A -, 5Thp.rip DRnUr4, 
Ar (0ILV5) 3-3-BC S,fSr0 saX ArC 
3/Z'Sto 

SW.'&-( SuT fRc,c wn or AiR,- LIPTbI) coThtJ& 

2- rxeRk tc ur3tt IN ATt &RUIL U, £CTh5 

OF C&JtRT Gtt-, MIThL P110,4 0L0' 
3/3/ek(iz4b) f'ThR1W flMb. 
Ooe.ae LA)rr14 mocwQ 2qV 

4 
Atit Oat-t- Sir 

R 
3/LIf (o7yvtuE coT fl0LC 

u31Th It" Thl-0t SiT 10 
- tin FAac ept4 as 

Ar'Q tO6OL ,y1 2q pt,izc, 

it' lit' toni 
6- Z" er. (1100) 

- 

10 5r uP - 
H 

________________ _____. 
s' ga-'i SAND fog ID" j?Q17 u)M-h 

P4 LI) N 6 
10 - 

'IC[iIUM it- 3-3-SC. 
ATThCHt tDUTkcerj 

£"c &A':LS i'-t-c sw-r 
err l' LbN. 

- 

Bcro. L.CSC-;c- 6A5O 5w_ttcyr.J 'C 

ON gorfH UJft (u1tt iTh OTrL( LL'LSM DP:Lt;1' 
12- 

/r.c CO'?C £L71 3 OF PwoT hOLE, 

IL 
VP 0u&-ir QRzwING. g DRaAVt io" ptr 

I 
Ha -rb l0b' 

14- - DOD SoptitWL 
&LThE 6LW4 it O.wuti6 

H 

16- - DRtu gj(, ci-rea-- 

1cJ- ArJ £oo(s 3)3/3 34 Ar II)' iotTd 2LI" 

H 

VRt,eQeZS 5Lo) ft1cCFC Ol2.L 

18 

20__. 
Sheet ____of ___ 



I 
S3-it4ODL 
r'1Ic fjrtQ 1T 

Project 'o4 5rflr AR Date Drilled ______________ Hole N0JIJMP ViLL 

I 

I 

F 

I 

I 

I 

I 

F] 

I 

I 

I 

I 

MATERIAL CLASSIFICATION REMARKS_/ 

B5' £+rirs END 5 RrrftI N 
3/3/sI'C3QJ/-T2b 

25' OLL & CID&iT Al 23' 

SL-S5 AriD &RL\.(as Wir jQ' rgco-. er 
26- 

28 r 3J3(8 (tcio n z& t,irj 
nio z' er, eRkJZS. 

o COSC, FALUI"& 
INTh piLot r-foLc1 Puiu$J 

2'3" rOP)AbC 2i1 CUT 

30- OF tttL Pr'Q AiTriCHi:5 

It" tRjCCr- Eu T 
CLze.,-_s cr PILOT PbLa 

32T 

H 

36- 

38-- 

40n. 

42- 

44 _______________________ ___ __ Sheet2-_of 5 



I 
B3-1l40-°° 
f(lRfl. Pump ittir 

Project Uhno 5Th) AeR Date Ddlled 3/3' (3 Hole No. P 

I 

I 

I 

[I 

I 

I 

[Ti 

I 

I 

I 

[1 

I 

I 

I 

I 

I 

I 

I 

MATER1AL CLASSIFICATION REMARKS 

9.o S Guau (No 5jrp 
- 

RD 46L 

48 

L. 
S/IJVC ('43o') AT SO' cc(ft 50- 
240 rOQIFt V(u. c'Y 

52-- 

54:: 

56- 

58- H 

60- Z)SiB (ozi & 
V-w3 u3çVr\ N'flL) Vk 

roo'FI.o PP.4u. er, 2nD 
CT usij. gfse p 

COGGL INTb 
62 Wt Pu-OT Mct 

24" T 6 AOv#.'ct 

642 

66" 

Sheet of 68-_ ___ __ 



I 
53114t06 
plg.it. PjcnO TUbT // 

/ 
SrrE*2_ 

Project uPat&u 5Th1Do-i A Date Drilled 3 - B(o Hole No. PUMP wau 

I 

I 

I 

I 

I 

I 

Iii 

I 

I 

Ii' 

I 

I 

I 

I 

I 

I 

I 

I MATERIAL CLASSIFICATION REMARKS 

68 S-c (Nos MR 

R 3/4)8(oOtozo5 /T 70' 

70 -- tMooif& cgni. 

(41t1&S WbiZrJ Ooujr lb Jo(5 

(iw') Puu.co .ØQAr1D ecr 
- - lb A1Thc t.op..O MQGiFid) 

bpttt. Gil /s( An 
£5 At&O') 

72-- 

-: 

76- 

78 H H 

80 - 313/Wa (:s AT So' wni 
Ptwr fiOUi OSir-* 0" 

3/S(8,6oS ATEC'uiTh 
24' r'laQij'LQ tRiLL 

82 Gil, POsP&ts .Suw,eftAua 
tQ CC'c&L'5 AaLuu#nnL 
iJ PtLot '3oeir.S. 

84--- 

6S'- Ito' D2DC- 
86 ?uc'-nt FtgmoH 

6ux&1tc / kTora 
OUuC &{-f--'1 Cot-biZ. 

3/s/% (io) AT se> n 
88- " nocintc WF, 

RiLL-t36 fliuCh 5iL'Q. 

,' etcrocc snu sawn 

DM. R&c,, CtWWtt F96w1 
GP-.4US RI' OtI3L(j5 flj,l 

90 H 
t. IPJ1D PiLor eag---X 

Sheet of ___ 
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, 

,3t40o 
t1R1t, pc.MiP11T roject uro frr-3 kg-(th Date Drilled _______________ Hole No. Rrvrp wau 

I 

I 

I' 

I 

I 

I 

[ 

I 

I 

I 

I 

I 

I 

I 

I' 

I 

I 

I 

C 

CD 

MATERIAL CLASSIFICATION 
0) 

REMARKS 

92 :: ge,'... ucil E9gzz1-ic. (No 5 

P--rc 
4ILTsTr4/ CUNctba 

94HH 

96 

98- H 

100H H 3/3/S&,(\tZO) LornQLEVeO 

jo" PILoT OL2 TO 
(00') '¼ovt DRILL 

RQoG N'iQ Err ,lNL 

102 5imui MiPJ ZM" 

tIOL-) u9n5 ;qris'-nar-- 
CO?J IV moc.FiLeC 

C''fH LJacu; LOr'6S. 

Th 
104- H 

106-- 

108 

11oH 
3L-1/8( (iioo) caPLCh.v H- 

E$jQ oF )3oRirC. flO' 

FLOSThx 'C2&N)6. tA1fl1 FLUb floT IiVLC CLz.a -toT fli 

Tb Pcz-v16 ccTh.ccS Iz en- Th lIb', P(JLLtO 

F"Efl k,Tt TO Thu'.) Oowr.) aol pcvQ At%cW.Q zLic0IFiEt 

1 12H H SUPLC1CCL SOAR GJ tl2tt.Ut4 FLu'. J3tt 

m rLos Cbr4& LA.)CTh 3JS/8'6 AT UO' UflflI 

CLct.4 LoF.T.jC2. FPo, w tP- 1zccc. 
L*)c9-r') b" rcc.F9 Cfl5 - e&ibpn oF c.OIIDJ& OUrQ4d 9 67' wcTh . 

5N'j £*iU..- C*iTLt-- 
ThPt (fMcT Gor,,) 

(Icos) ' 

5tfl JQ 2" n1RQII&I 
Pa-or I-thLE L 22)'- 

114- 
Ir.ID 6tirJb 
NtJ4 

eA5'txz. OlZiU.i'j. lu &toCt 
0-7' b7fl)Q 

°IPO4bNS SLOTItO 
$ACFLLt-Q P0&Q CR&NG W'Th FjL11C- PlsItD 

- 5Rro 2cnmoL'l SOUP'O k Ou1H TD SAtiO 

- PURLrJ6 64qcL Sheet of 
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[I 

THIS BORING LOG IS BASED ON FIELD CLASSIFICATION ANO VISUAL 

SOIL DESCRIPTION, BUT IS MOOIFIEO TO INCLUDE RESULTS OF 

LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE. This LOG 

IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS 

MAY DIFFER AT OTHER LOCATIONS OR TIME 

Converse Consultants, Inc. 
Earth Sciences Associates 
Geo/Resource Consultants Sn2 

BORING LOG ao-± 
B3 -flUb 0(0 

I 
MRt. PomP 1ë'$r -. 

Proj: L)NONI 6T2.Ttt A' Date Drilled 2/ZzJ-2S/.&, Ground Elev. 27ctY 

Drill Rig 5lLit tS&J o1Rflo4EM Logged By Total Depth 
'-Fl 1 

I Hole Diameter Hammer Weight & Fall 25O* 30" 

1 

I 

I 

I 

I 

I 

IT] 

I 

I 

I 

I 

I 

I 

I 

I 

j MATERIAL CLASSIFICATION REMARKS 

hw02 G°\JEL'j SA-ORLC) 
9- FILL 
C 

2 __________________________________________ 
2-7' Su_-r (FILL)) DA SRDOJ'J 

GPAOIN0. )P'OTb OLIU 

EAc. UTrLE FirJ -Th -Qw'j Ø 

4-- A&o SA AT 3.5' 

6H - 

C- - '' 3&.io'-i Ll&T OLIVt. 

8- V 8RocO) SOrIIS GRAVEL- Ae.jO 
pit. FU'3 AC-4O. GZAOA rifl 'FLU 

r - 
'-28' GgAvaL'1 $p\Nc/SAr4ov £1aAvEL 

1 AWL.4e_ £UE2OL,rdpat sac,vgt, 
co'Th MQti TO ct'A2-c.e SAt'9, DR 

C-I TPZ.0 Frrtc'1. 

6r tc 

12-- oF 
bftic&,j .jatr 

CbAi2s2 £A'-JO A&0 RPN1_ 41r-o-& bRlu. 2t& O+411&- 
AT ii' 

14-- 

16- 
Plwtur'i Th Cb?R5 SAiuQ Lfl3$C' Pg-ILL 

£rnppeo Fry,'i (-l7' 

18-- 

Sheet 5 
____ ___ - ____of 

________________ 



I snz. 
Project M2.YC PomP itr Date Drilled 2 Hole No. _______ 

I 
I 
I 
1 

I 
I 
I 
[1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MATERIAL CLASSIFICATION REMARKS 

20 :, G.A.ioi P&vEL DR 
'o cs&- --- 

t0A2-cE AtuD, Tpj SLt AAJO 12D SOPT Zt'r.iC&22. CIAI 

DR C3 

24--- 

&oi vPTh. AT 257' PR\LU 
26 Lcv msua. e IIW AM. 
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Converse Envirolab 
169 North Halstead Street, Pasadena, California 91107-3127 

Envirolab No. : 91-71-12-156 
Project No. : 91-31-2161-01 
Prolect/Client : S.C.R.T.D. 
Project Eng/Ngr: Mark Schiuter 

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

Date Sampled : Dec 16, 1991 
Date Received : Dec 16, 1991 
Report Date : Jan 06, 1992 

Sample ID: 156-31 156-33 156-35 DL 

Hexachiorobutadiene M.D. M.D. M.D. 330.0 
llexachlorocyclopentadiene M.D. M.D. M.D. 330.0 
Hexachloroethane M.D. M.D. M.D. 330.0 
Indeno(1.2.3-cd) Pyrene - M.D. M.D. M.D. 330.0 
Isophorone M.D. M.D. M.D. 330.0 
24iethylnaphthalene M.D. M.D. M.D. 330.0 
2-Methylphenol M.D. M.D. M.D. 330.0 
4-Methylphenol M.D. M.D. M.D. 330.0 
Maphthalene M.D. M.D. M.D. 330.0 
2-Nitroaniline M.D. M.D. M.D. 1600.0 
3-Nitroaniline M.D. M.D. M.D. 1600.0 
4-Mitroaniline M.D. M.D. M.D. 1600.0 
Nitrobenzene M.D. M.D. M.D. 330.0 
2-Mitrophenol M.D. M.D. M.D. 330.0 
4-Nitrophenol M.D. M.D. M.D. 1600.00 
M-Mitroso-di-n-propylamine M.D. M.D. M.D. 330.0 
M-Mitrosodiphenylamine M.D. M.D. M.D. 330.0 
Pentachlorophenol M.D. M.D. M.D. 1600.0 
Phenanthrene M.D. M.D. M.D. 330.0 
Phenol M.D. MD. M.D. 330.0 
Pyrene M.D. M.D. M.D. 330.0 
1,2,4-Trichlorobenzene M.D. M.D. M.D. 330.0 
2.4.5-Trichlorophenol M.D. M.D. M.D. 1600.0 

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

Re iewed by: Approved by: 
I 

I 
Gé4Drge C lovos, Ph.D 
Laboratory Director 

I 

I 

I 

I 

I 
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Converse Envirolab 
169 North Haistead Street, Pasadena, Calitornia 91107-3127 

Jan. 06, 1992 

PROJECT/CLIENT : S.C.R.T.D 
PROJECT ENG/MGR: Mark Schiuter 

Telephone (815) 351-2330 
FAX (818) 568-9165 

PROJECT NO. 91-31-261-01 
ENVIROLAB NO. : 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 soil 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). 

George Co ovos, Ph.D. 
Laboratory Director 

A Wholly Owned Subdiary of 
The Converse Profeasional Group 
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Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107.3127 

Envirolab No. : 91-71-12-167 
Project No. : 91-31-261-01 
Project/Client : S.C.R.T.D 
Project Eng/Mgr: Mark Schluter 

Sample ID: 167-12 

Client Sample ID COMP,#2-B7 

Batch Number Q365R021 

Date Analyzed 12/31/91 
Petrol Hydrocarbons N.D. 

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

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

Date Sampled : Dec 18, 1991 
Date Received : Dec 18, 1991 
Report Date : Jan 06, 1992 

Analysis Method: 418.1 

DL 

10.0 

page 1 
A Wholly Owned Subsidiary of 
The Converse Professional Group 



Converse 
169 North Haistead St 

Envirolab Mo. 
ProjeOt No. 
Project/client 
Project Eng/Mgr: 

Envirolab 
eet,Pasadena. California 91107-3127 

9 1-71-12-167 
9 1-3 1-2 61-01 
s.c.R.T.D 
Mark Schluter 

Analysis Method 

Sample ID: 167-04 DL 

Client Sample ID 81-54 
Batch Number Q364C031 

Date Analyzed 12/30191 
Acetone N.D. 10.0 
Benzene M.D. 5.0 
Broiiiodichloromethane M.D. 5.0 
Bromoform M.D. 5.0 
Bromomethane FLD. 10_a 

2-Butanone M.D. 10.0 
Carbon Disulfide N.D. 5.0 
Carbon Tetrachloride N.D. 5.0 
Chlorobenzene M.D. 5.0 
Chloroethane N.D. 10_a 

Chloroform NM. 5.0 
Chloromethane N.D. 10.0 
Dibromochloromethane M.D. 5.0 
1,1-Dichioroethane M.D. 5.0 
1,2-Dichloroethane M.D. 5.0 
1,1-Dichloroethene M.D. 5.0 
1,2-Dlchloroethene M.D. 5.0 
Dichlorofluoromethane M.D. 10.0 
1,2-Dichloropropane M.D. 5.0 
cis-1,3-Dichloropropene M.D. 5.0 
trans-1,3-Dichloroproperie M.D. 5.0 
Ethyl Benzene M.D. 5.0 
2-Ilexanone N.D. 10.0 
4-Methyl-2-Pentanone N.D. 10.0 
Methylene Chloride N.D. 5.0 
Styrene NM. 5.0 
1,1,2,2-Tetrachloroethane M.D. 5.0 
Tetrachloroethene N.D. 5.0 
1,1,1-Trichloroethane M.D. 5.0 
Trichloroethene M.D. 5.0 
1,1.2-Trichloroethane M.D. 5.0 
Trichlorofluoromethane M.D. 10.0 
Freon-113 M.D. 10.0 
Toluene N.D. 5.0 
Vinyl Acetate N.D. 10.0 
Vinyl Chloride N.D. 10.0 
Xylenes N.D. 5.0 

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

page 2 

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

Date Sampled 
Date Received 
Report Date 

8240 

Dec 18, 1991 
Dec 18, 1991 
Jan 06, 1992 

A Wholly Owned Subsidiary of 
The Converse Profeional Group 



Converse Envirolab 
169 Norlh Haistead Street, Pasadena, California 91107-3127 

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

Sample ID: 
Client Sample ID 

Batch Number 

Date Analyzed 
Acenaphthyl ene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)f 1 uoranthene 
Benzo(k) fI uoranthene 
Benzoic Acid 
Benzo(g,h,i )perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
4-Broniophenyl -Phenyl ether 
Butyl benzyl phthal ate 
bi s(2-Chloroisopropyl) Ether 
4-Chloroaniline 
bi s(2-Chloroethcxy) Methane 
bis(2-Chloroethyl )Ether 
4-Chl oro-3-Methyl phenol 
2-Chl oronaphthal ene 

2-Chl orophenol 
4-Chlorcphenyl -Phenyl Ether 
Chrysene 
Dibenzo(ah)anthracene 
Di benzofuran 
1, 2-01 chlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-01 chlorobenzidi ne 

2,4-Dichlorcphenol 
Diethylphthalate 
2,4-01 methyl phenol 
2.4. 6-Trichlcrophenol 
Dimethylphthalate 
Di -n-Butylphthalate 
Di -n-Octyl Phthalate 
4, 6-01 nitro-2-Methyl phenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
bls(2-Ethylhexyl )Phthal ate 
11 uoranthene 
Fl 
Ilexachl orobenzene 

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

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

Date Sampled 
Date Received 
Report Date 

Analysis Method: 8270 

167-11 DL 

COMP.#1-B7 

Q004C041 

01/ 04/9 2 

M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
N.D. 330.0 
N.D 330.0 
M.D. 330.0 
M.D. 1600.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 560.0 
M.D. 1600.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 1600.0 
M.D. 1600.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 

Dec 18, 1991 
Dec 18, 1991 
Jan 06, 1992 

page 3 
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Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

Envirolab 
No. : 91-71-12-167 

Project No. : 91-31-261-01 
Project/Client : S.C.R.T.D 
Project Eng/Mgr: Mark Schiuter 

Sample 10: 167-11 DL 

N.D. 330.0 
Hexachlorocyclopentadiene N.D. 330.0 
Hexachloroethane N.D. 330.0 
Indeno(l,2.3-cd) Pyrene M.D. 330.0 

Isophorone 

M.D. 330.0 
2-Methylnaphthalene NM. 330.0 
2-Methylphenol N.D. 330.0 
4-Methyiphenol M.D. 330.0 
Naphthalene N.D. 330.0' 
2-Nitroaniline M.D. 1500.0 
3-Nitroaniline N.D. 1600.0 

Nltrobenzene N.D. 
1600.0 

330.0 
2-Mitrophenol N.D. 330.0 
4-Nitrophenol N.D. 1600.00 

N-Nitroso-di-n-propylamineN.0. 
330.0 

N-Nitrosodiphenylamine M.D. 330.0 
Pentachlorophenol M.D. 1600.0 

Phenanthrene M.D. 330.0 
M.D. 330.0 

Pyrene M.D. 330.0 
1,2,4-Trlchlorobenzene M.D. 330.0 

M.D. 1600.0 

Units: ug/ky 
DL : Detection Limits 
M.D. : Not Detected 

IR7iewed by: 

)(L4 ' 

I 

F 

I 

I 

I 

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

Date Sampled Dec 18, 1991 
Date Received : Dec 18, 1991 
Report Date : Jan 06, 1992 

Approved by: 

Th S, Ph.D 
Laboratory Director 

I 
page 4 
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Converse Envirolab 
169 North Halstead Street. Pasadena, California 91107-3127 

Jan. 06, 1992 

PROJECT/CLIENT : S.C.R.T.D. 
PROJECT ENG/MGR: Mark Schluter 

Telephone (818) 351-2330 
FAX (618) 568-9165 

PROJECT NO. : 91-31-261-01 
ENVIROLAB NO. : 91-71-12-163 

Subject : Analysis of Samples 

On Dec. 17, 1991, 5 soil sample(s) was/were delivered to the laboratory 
for analysis. The soil 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). 

Ph. 0 
Laboratory Director 

A olIy Owned Sobsidary of 
The Converse Professional Group 
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Converse Envirolab 
169 North Halsicad Street, Pasadena. California 91107-3127 

Envirolab No. : 91-71-12-163 
Project No. : 91-31-261-01 
Prolect/Client : S.C.R.T.D. 
Project Eng/Mgr: Mark Schluter 

Telephone (816) 351-2330 
FAX (818) 568-9165 

Date Sampled : Dec 17, 1991 
Date Received : Dec 17, 1991 
Report Date : Jan 06, 1992 

Analysis Method: 418.1 

Sample 10: 163-32 163-33 163-34 ÔL 

Client Sample 10 COHP.#2-B4 COHP.#3-B5 COMP.14-B6 

Batch Number Q365R021 Q365R021 Q365R021 

Date Analyzed 12/31/91 12/31/91 . 12/31/91 
Petrol Hydrocarbons N.D. N.D. N.D. 10.0 

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

page 1 

A Wholly Owned Subsidiary of 
The Converse Professional Group 



I 

I 

I 

I 

[ 

I 

I 

I 

I 

I 

Ii 

I 

I 

I 

I 

I 

I 

I 

Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

Envirolab No. : 91-71-12-163 
Project No. : 91-31-261-01 
Proect/C1ient : S.C.R.T.D. 
Project Eng/Mgr: Mark Schluter 

Sample ID: 
Client Sample ID 

Batch Number 

Date Analyzed 
Acetone 
Benzene 

Bromodi chl oromethane 
Bromoform 
Branomethane 
2-Butanone 
Carbon DI sulfide 
Carbon Tetrachloride 
CII) orobenzene 
Chl oroethane 
Chloroform 
Chl oranethane 
Di bromochl oromethane 
1 ,1-Dichloroethane 
1 .2-Dichioroethane 
1. l-Dichloroethene 
1,2-Dichioroethene 
Dichlorofluoromethane 
1, 2-DI chl oropropane 
ci s-i .3-Dlchloropropene 
trans-1,3-Dichloropropene 
Ethyl Benzene 

2-Hexanone 
4-Methyl -2-Pentanone 
Methylene Chloride 
Styrene 
1,1 ,2,2-Tetrachloroethane 
Tetrachl oroethene 
1, 1 1-Trichloroethane 
Trichloraethene 
l,1.2-Trichloroethane 
Tn chl orof 1 uoromethane 
Freon-113 
Tol uene 

Vinyl Acetate 
Vinyl Chloride 
Xyl enes 

Units: ug/kg 
DL : Detection Limits 
ND. Not Detected 

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

Date Sampled : Dec 17, 1991 
Date Received : Dec 17, 1991 
Report Date : Jan 06, 1992 

Analysis Method: 8240 

163-02 DL 

84-S2 
Q364C031 

12/30/91 
M.D. 10.0 
M.D. 5-0 
N.D. 5.0 
M.D. 5.0 
M.D. 10.0 
M.D. 10.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 10.0 
M.D. 5.0 
M.D. 10.0 
M.D. 5.0 
N.D. 5.0 
N.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 10.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 10.0 
M.D. 10.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 5.0 
M.D. 10.0 
M.D. 10.0 
M.D. 5.0 
M.D. 10.0 
M.D. 10.0 
M.D. 5.0 

I 
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Converse Envirolab 
169 North Halstead Street, Pasadena, California 91107-3127 

Envirolab No. : 91-71-12-163 
Project No. : 91-31-261-01 
Prolect/Client S.C.R.T.D. 
Project Eng/Mgr: Mark Schiuter 

Sample ID: 
Client Sample ID 
Batch Number 

Date Analyzed 
Acenaphthyl ene 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fl uoranthene 
Benzo(k) 11 uoranthene 
Benzoic Acid 
Benzo(g,h,l )perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
4-Bromophenyl -Phenyl ether 
Butyl benzyl phthal ate 
bls(2-Chloroisopropyl) Ether 
4-Chloroaniline 
bis(2-Chloroethoxy) Methane 
bis(2-Chloroethyl JEther 
4-Chloro-3-Methyl phenol 
2-Chl oronaphthal ene 

2-Chi orophenol 
4-Chl orophenyl -Phenyl Ether 
Chrysene 
Di benzo(ah)anthracene 
Di benzofuran 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
I, 4-Dichlarobenzene 
3,3-Dichlorobenzidine 
2.4-Dlchlorophenol 
Diethyl phthal ate 
2, 4-Dimethyl phenol 
2,4. 6-Tn chl orophenol 
Dimethyl phthal ate 
Di-ri-Butylphthalate 
Di-n-Qctyl Phthalate 
4,6-Dini tro-2-Nethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Qinitrotoluene 
bis(2-Ethylhexyl )Phthalate 
Fl uoranthene 
11 uorene 
Ilexachi orobenzene 

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

Date Sampled : Dec 17, 1991 
Date Received : Dec 17, 1991 
Report Date : Jan 06, 1992 

Analysis Method: 8270 

163-31 DL 

COMP.I1-84 
Q004C041 

01/04/92 
Trace 330.0 

N.D. 330_a 
Trace 330.0 
666.0 330.0 

1300.0 330.0 
1000.0 330.0 

ltD. 1600.0 
5000.0 330.0 
1700.0 330.0 

N.D. 330.0 
N.D. 330.0 
N.D. 330.0 
N.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
ft.D. 330.0 
N.D. 330.0 
ND. 330.0 
M.D. 330.0 

900.0 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 660.0 
M.D. 1600.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 
M.D. 1600.0 
M.D. 1600.0 
M.D. 330.0 
M.D. 330.0 
M.D. 330.0 

600.0 330.0 
M.D. 330.0 
M.D. 330.0 

page 3 
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Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

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

Envirolab No. : 91-71-12-163 Date Sampled : Dec 17, 1991 
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 ID: 
Hexachi orobutadi ene 

Hexachl orocycl opentadi ene 

Hexachl oroethane 
Indeno(1,2,3-cd) Pyrene 
Isophorone 
2-Methyl naphthal ene 

2-Methyl phenol 
4-Methyl phenol 
Naphthalene 
2-Ni troaniline 
3-Nitroaniline 
4-Ni troaniline 
Ni trobenzene 
2-Ni trophenol 
4-Ni trophenol 
N-Ni troso-di -n-propyl amine 

N-Ni trosodiphenylami ne 

Pentachl orophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichi orobenzene 

2, 4, 5-Trlchiorophenol 

Units: ugfkg 
DL Detection Limits 
M.D. : Not Detected 

Reviewed by: 

163-31 
N.D. 
N.D. 
M.D. 

1800.0 

M.D. 

N.D. 
N.D. 
M.D. 

Trace 
N.D. 
N.D. 
M.D. 

N.D. 
N.D. 
N.D. 
M.D. 

N.D. 
M.D. 

Trace 
M.D. 

12000.0 
M.D. 

N.D. 

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 
330.0 
330.0 
330.0 

1600.0 

I 
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Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

Jan. 08, 1992 

PROJECT/CLIENT : SCRTD/UNION ST. 
PROJECT ENG/MGR: Mark Schiuter 

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

PROJECT NO. : 91-31-261-01 
ENVIROLAB NO. : 91-71-12-176 

Subject : Analysis 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 

625 
General Minerals 
Sulfide 

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

George Colovos, Ph.D.' 
Laboratory Director 
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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 

I) 

CCW Project No. 91-31-261-01 

Printed On Recycled Paper Converse Consultants West 
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I 
IREPORT AND LAB ANALYSIS OF SOIL AND GROUNDWATER SAMPLES 

Performed for this study. 

I 

I 

I 

[1 

I 
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I 
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ICCW Project No. 91-31-261-01 

Printed On Recycled P4per Converse Consultants West 
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Converse Envirolab 
169 North 1-laistead Street, Pasadena, California 91107-3127 

Jan. 06, 1992 

PROJECT/CLIENT : S.C.R.T.D. 
PROJECT ENG/MGR: Mark Schluter 

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

PROJECT NO. : 91-31-2161-01 
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 soil 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). 

Gecllçge 'CT05, Ph.D. 
Laboratory Director 
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Converse Envirolab 
169 North Halstead Street, Pasadena, California 91107-3127 

Envirolab No. 91-71-12-156 
Project No. 91-31-2161-01 
Project/Client : S.C.R.T.D. 
Project Eng/Mgr: Mark Schiuter 

Telephone (816) 351-2330 
FAX (818) 568-9165 

Date Sampled Dec 16, 1991 
Date Received Dec 16, 1991 
Report Date : Jan 06, 1992 

Analysis Method: 418.1 

Sample ID: 156-30 156-32 156-34 DL 

Client Sample ID COHP.#1-B1 COHP.#3-B2 COMP.#5-B3 

Batch Number Q365R021 Q365R021 Q365R021 

Date Analyzed 12/31/91 12/31/91 12/31/91 
Petrol Hydrocarbons N.D. N.D. N.D. 10.0 

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

page 1 
A Wholly Owned Subsidiary of 
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Converse 
169 North Halstead St 

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

Envirolab 
reet, Pasadena, California 91107-3127 

9 1-7 1-12-156 
9 1-3 1-2 16 1-01 
S. C. R. T. D. 
Mark Schluter 

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

Date Sampled : Dec 16, 1991 
Date Received : Dec 16, 1991 
Report Date : Jan 06, 1992 

Analysis Method: 8240 

Sample ID: 156-06 156-13 156-25 
Client Sample ID 61-56 62-54 B3-S6 

Batch Number Q364C031 Q364C031 Q364C031 

Date Analyzed 12/30/91 12/30/91 12130/91 
Acetone M.D. M.D. M.D. 
Benzene M.D. M.D. M.D. 

Bromodichloromethane N.D. M.D. N.D. 
Bromoform M.D. MM. M.D. 

Bromoinethane M.D. M.D. M.D. 

2-Butanone N.D. M.D. N.D. 

Carbon Disulfide 'NM. M.D. M.D. 

Carbon Tetrachioride N.D. N.D. M.D. 
Chlorobenzene M.D. M.D. N.D. 

Chloroethane N.D. M.D. M.D. 

Chloroform M.D. M.D. M.D. 

Chioromethane M.D. M.D. M.D. 
Dibromochioromethane M.D. NM. M.D. 

1,1-Dichloroethane M.D. NM. N.D. 

1.2-Dichloroethane M.D. M.D. N.D. 
1.1-Dichloroethene M.D. M.D. M.D. 

1,2-Dlchloroethene N.D. M.D. M.D. 
Dichlorofluoromethane N.D. M.D. M.D. 

1.2-Dichloropropane N.D. M.D. N.D. 

cis-1,3-Dichloropropene N.D. M.D. M.D. 
trans-1.3-Dichloropropene M.D. M.D. M.D. 

Ethyl Benzene M.D. M.D. M.D. 

2-Hexanone M.D. N.D. M.D. 
4-Methyl-2-Pentanone M.D. M.D. M.D. 

Methylene Chloride M.D. M.D. M.D. 
Styrene M.D. M.D. M.D. 

1,1.2,2-Tetrachloroethane M.D. M.D. M.D. 
Tetrachloroethene M.D. M.D. M.D. 

1.1,1-Trichloroethane M.D. M.D. M.D. 

Trichloroethene M.D. M.D. M.D. 

1,1,2-Trichioroethane M.D. M.D. M.D. 

Trlchlorofluoromethane M.D. M.D. M.D. 

Freon-113 M.D. M.D. M.D. 

Toluene M.D. M.D. M.D. 

Vinyl Acetate M.D. M.D. M.D. 

Vinyl Chloride M.D. M.D. M.D. 

Xylenes M.D. M.D. M.D. 

Units: ug/kg 
DL : Detection Limits 
M.D. : Mot Detected 

DL 

10.0 
5.0 
5.0 
5.0 

10.0 
10.0 
5.0 
5.0 
5.0 

10.0 
5.0 

10.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10.0 
5.0 
5.0 
5.0 
5.0 

10.0 
10.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10.0 
10.0 
5.0 

10.0 
10.0 
5.0 

I 
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Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

Envirolab No. 
Project No. 
Prolect/Client 
Project Eng/Ngr: 

Sample ID: 
Client Sample ID 
Batch Number 

Date Analyzed 
Acenaphthyl ene 

Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fl uoranthene 
Benzo(k) fi uoranthene 
Benzoic Acid 
Benzo(g,h,1 )perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
4-Bromophenyl -Phenyl ether 
Butylbenzylphthalate 
bis(2-Chioroisopropyl) Ether 
4-Chloroaniline 
bi s(2-Chloroethoxy) Methane 
bis(2-Chloroethyl )Ether 
4-Chl oro-3-Methyl phenol 
2-Chl oronaphthal ene 
2-Chlorophenol 
4-Chlorophenyl -Phenyl Ether 
Chrysene 
Dibenzo(ah)anthracene 
Di benzofuran 
1 ,2-Dlchl orobenzene 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
3,3-Dichlorobenzi dine 
2,4-Dichlorophenol 
Diethylphthalate 

2,4-Dimethyl phenol 
2,4,6-Trichlorophenol 
Dimethyl phthal ate 
Di -n-Butyl phthal ate 
Di -n-Octyl Phthal ate 
4,6-Di nitro-2-Methyl phenol 

2,4-Dinitrophenol 
2,4-Di ni trotol uene 

2,6-Dinitrotoluene 
bi s(2-Ethyl hexyl ) Phthal ate 
Fluoranthene 
El uorene 
Hexachl orobenzene 

91-71-12-156 
9 1-3 1-2 16 1-01 
S. C. R. T. D. 
Mark Schiuter 

156 -3 1 

C0MP.#2-B1 

Q004C041 

01/04/9 2 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 
M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 
M.D. 
M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

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

Date Sampled 
Date Received 
Report Date 

Analysis Method: 8270 

156-33 
COMP.#4-B2 

Q004C041 

01/04/92 
M.D. 
M.D. 

M.D. 

M.D. 
M.D. 
M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

15 6-3 5 

CaMP . #6-63 
Q004C041 

01/ 04/9 2 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 
M.D. 
M.D. 

M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 
M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 
M.D. 

M.D. 

M.D. 
M.D. 
M.D. 

M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 
M.D. 

M.D. 

M.D. 
M.D. 

M.D. 

M.D. 

M.D. 

M.D. 

I 
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DL 

330.0 
330.0 
330.0 
330.0 
330.0 
330.0 

1600.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 
660.0 

1600.0 
.330 .0 
330.0 
330.0 
330.0 
330.0 
330.0 

1600.0 
1600.0 
330.0 
330.0 
330.0 
330.0 
330.0 
330.0 

Dec 16, 1991 
Dec 16, 1991. 
Jan 06, 1992 
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Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

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

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 

Analysis Method: 418.1 

Sample 10: 176-01 DL 

Client S&mple ID PUMP W[LL 

Batch Number Q360R021 

Date Analyzed 12/26/91 
Petrol Hydrocarbons M.D. 0.2 

Units: mg/I. 
DL Detection Limits 
M.D. Not Detected 

page 1 
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Converse Envirolab 
169 North Haistead Street. Pasadena, California 91107-3127 

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

Sample ID: 
Client Sample ID 

Batch Number 

Date Analyzed 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 

Carbon Tetrachloride 
Chl orobenzene 
Chl oroethane 
2-Chi oroethylvi nyl Ether 
Chloroform 
Chl oromethane 
Di bromochl oromethane 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1, 4-01 chlorobenzene 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1. 1-01 chl oroethene 
1,2-Dichloroethene 
1, 2-01 chloropropane 
cis-1 ,3-Dichloropropene 
trans-i 2-Dichi oropropene 
Ethyl Benzene 
Methylene Chloride 
1. 12,2-Tetrachloroethane 
Tetrachl oroethene 
1,1, 1-Tn chloroethane 
Trlchloroethene 
Trichi orofluoromethane 
1,1. 2-Tnichloroethane 
id uene 

Vinyl Chloride 

Units: ug/l 
DL : Detection Limits 
M.D. Not Detected 

91-71-12-176 
9 1-3 1-2 61-01 
SCRTD/UNION ST. 
Mark Schiuter 

176-01 
PUMP WELL 

Q364C031 

12/30/91 
Trace 
M.D. 

M.D. 
M.D. 

M.D. 
M.D. 
M.D. 

M.D. 
M.D. 

N.D. 
M.D. 
Nil. 
N.D. 
M.D. 

N.D. 
M.D. 

31.00 
660.00 

M.D. 

M.D. 

M.D. 

Trace 
M.D. 
M.D. 

18.00 
M.D. 

60.00 
M.D. 

M.D. 
M.D. 
N.D. 

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

Date Sampled : Dec 19, 1991 
Date Received : Dec 19, 1991 
Report Date : Jan 08, 1992 

Analysis Method: 624 

DL 

5.00 
5.00 
5.00 

10.00 
5.00 
5.00 

10.00 
5.00 
5.00 

10.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

10.00 
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Converse 
169 North 

Envirolab 
Haistead Street, Pasadena. California 91107-3127 

Envirolab No. : 91-71-12-176 
Project No. : 91-31-261-01 
Project/client : scRTn/UNI0N ST. 
Project Eng/Mgr: Mark Schluter 

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

Date Sampled : Dec 19, 1991 
Date Received : Dec 19, 1991 
Report Date : Jan 08, 1992 

Analysis Method: 625 

Sample ID: 176-01 DL 

Client Sample ID PUMP WELL 

Batch Number Q004C041 

Date Analyzed 01/04/92 
Acenaphthene M.D. 10.00 
Acenaphthylene M.D. 10.00 
Anthracene M.D. 10.00 
Benzo(a)anthracene M.D. 10.00 
Benzo(b)fluoranthene M.D. 10.00 
Benzo(k)fluoranthene M.D. 10.00 
Benzo(g.h,i)perylene N.D. 10.00 
Benzo(a)pyrene N.D. 10.00 
Benzoic Acid - M.D. 50.00 
Benzyl Alcohol M.D. 10.00 
4-Bromophenyl -Phenyl ether M.D. 10.00 
Sutylbenzylphthalate N.D. 10.00 
4-Chioroaniline N.D. 10.00 
bis(2-Chloroethoxy) Methane M.D. 10.00 
bis(2-Chloroethyl) Ether M.D. 10.00 
bis(2-Chloroispropyl) Ether N.D. 10.00 
4-Chl oro-3-Methyl phenol N. D. 10.00 
2-Chloronaphthalene M.D. 10.00 
2-Chlorophenol M.D. 10.00 
4-Chlorophenyl Phenyl Ether M.D. 10.00 
Chrysene M.D. 10.00 
Dibenz(a,h)anthracene M.D. 10.00 
Dlbenzofuran M.D. 10.00 
Di-n-Butylphthalate M.D. 10.00 
1.2-Dlchlorobenzene M.D. 10.00 
1.3-Dichlorobenzene M.D. 10.00 
1,4-Dichlorobenzene M.D. 10.00 
3.3-Dichlorobenzidine M.D. 20.00 
2,4-Dichiorophenol M.D. 10.00 
Diethylphthalate M.D. 10.00 
2,4-Dimethyiphenol M.D. 10.00 
Dimethylphthalate M.D. 10.00 
4.6-Dinitro-2-Methylphenol M.D. 50.00 
2,4-Dinitrophenol M.D. 50.00 
2.4-Dinitrotoluene N.D. 10.00 
2,6-Dinitrotoluene M.D. 10.00 
Di-n-Octylphthalate M.D. 10.00 
bis(2-Ethylhexyl )Phthalate N.D. 10.00 
Fluoranthene M.D. 10.00 
Fluorene M.D. 10.00 
Nexachlorobenzene M.D. 10.00 
Nexachlorobutadiene M.D. 10.00 
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Converse Envirolab 
169 North Halstead Street, Pasadena, California 91107-3127 

Envirolab No. 91-71-12-176 
Project No. 91-31-261-01 
Project/Client : SCRTD/UNION ST 
Project Eng/Mgr: Mark Schluter 

Sample 10: 176-01 DL 

Hexachiorocyclopentadiene N.D. 10.00 
Hexachloroethane M.D. 10.00 
Indeno(1,2,3-cd) Pyrene N.O. 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-lrichlorobenzene N.D. 10.00 
2,4,5-Trichlorophenol M.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.0. 10.00 
4-Nitrophenol N.D. 50.00 
Nltrobenzene N.D. 10.00 
N-Ni troso-di -n-Propyl anhi ne N .0. 10.00 
N-Nitrosodiphenylamine N.D. 10.00 
Pentachiorophenol NM. 50.00 
Phenol N.D. 10.00 
Phenanthrene N.D. 10.00 
Pyrene N.D. 10.00 

Units: ug/l 
DL : Detection limits 
N.D. : Not Detected 

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

Date Sampled. 
Date Received 
Report Date 

Dec 19, 1991 
Dec 19, 1991 
Jan 08, 1992 
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I 
Converse Envirolab 
169 North Haistead Street, Pasadena, California 91107-3127 

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

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

Analysis Method: General Minerals 

Sample ID: 176-01 DL 

U Client Sample ID PUMP WELL 

Batch Number Q3S61211 

Date Analyzed 12/23/91 

m 
pH 6.88 
lOS 1500.00 1.00 
Aluminum 3.10 1.00 
Bicarbonate Alk. 460.00 1.00 

m 
Ca Hardness as CaCO3 550.00 2.50 
Calcium 220.00 1.00 
Carbonate Alk. N.D. 1.00 
Chloride 200.00 1.00 

J Copper N.D. 1.00 
Hydroxide Alk. N.0. 1.00 
Iron 9.30 1.00 

J 
Magnesium 70.00 1.00 
Manganese 2.20 1.00 
MBAS 0.06 0.01 
Mg Hardness as CaCO3 290.00 2.50 

I 
Nitrate (as N) M.D. 1.00 
Nitrate (as NO3) M.D. 1.00 
Potassium 71.00 1.00 
Sulfate 490.00 1.00 

I Sodium 150.00 1.00 
Sp.Conduct.(umho/cm) 1800.00 
Total Alk.(as CaCO3) 460.00 1.00 

I 
Total Hardness 840.00 
Zinc - M.D. 1.00 

Units: mg/L 

I 
DL Detection Limits 
M.D. Not Detected 
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Converse Envirolab Telephone (818) 351-2330 
169 North Halstead Street, Pasadena. California 91107-3127 FAX (818) 568-9165 

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 

IIAnalysis Method: Sulfide 

J 
Sample ID: 176-01 DL 

Client Sample ID PUMP WELL 

Batch Number Q3571231 

.I 

Date Analyzed 12/23/91 
Sulfide 0.30 0.10 

Units: mg/i 

I 
DL : Detection Limits 
M.D. : Not Detected 

IReviewed by: Approved by: 

II Ge rge tolovos, Ph.D 
Laboratory Director 

I 

I 

I 

ii 

I 

I 

I 

I 

I. page 6 
A Wolly Owned Subsidiary of 
The Converse Professional Group 



a a a -------- 
Converse Envirolab 

9 169 North Haistead Street, Pasadena, California 91107-3127 
Telephone (818) 568-2807 

CHAIN OF CUSTODY RECORD 

Envirolab Log Number 
q / /1 

Project Name 
SCRIP sn-x cwj 

Project Number 
-s- - 

Analyses Required / Turn Around 

__// Normal - 10 
working days 

/ 1 week RUSH 

/ 24-48 hour RUSA 

/ <24 hour RUSH 

Remarks 

Project Location I 

OF'JtovU SThTI& LoS JE5 
Phone Number 

Project Manager frjpy SCHLUThWa. 
I Sample Collector 

NJt,c\cai SCHL'Sflv&. 

Lab 
sample 
number 

Date 
sampled 

Time 
sampled 

Matrix Sample identification Comp. 
lnstr. 

/ 
'ig ISbO LIQUID G>R 2.c/A11'L Sb4v\PL K v x 'CIa. CH1IcAL PftiiT*1) 

t2C511t'& PUP NSULflOE 9o11tftctg3 

SCR-TO stT lac &.T 8W4O(O Pa- 
iz' 

runt Name Company Date Time 

Relinquished by tz/!1& t3C 
Received by 

Ves uv t4 '/' iA' 
nquishey 

Received by 

Relinquished by 

Received by 



a a t - - - - ._ S S - S S S S S S S 
Ct 9/ 7(r)2/[ 

CHAIN 01? CUSTODY ItECOItI) 
p.I-. I 

0A:3 

C lie ii CONVERSE WEST Analysis Required 
-C 

hale: 

/ 
PioJetiNanue Southern California Rapid Transit Headquarters , ( i'age iii 

9, 
1- 

S l'roJcri No: Q 0 0 7 0 0 6 Turn Arouuiil Requested: 

ininittliule Allenlion .r( 9, 

lj,caui,in: UNION STATION --htushl-l--lNllouis 

Itush 72-9(. lloups "4. :;i-ti .. 
0 

Sni.pIvs's Signtiiie Or '1/'%ql0_(____ -- Moh,ihe I.at; .%, - r- 
liiinual l'Al Sample h)escrlpi tin '- ç-. .0 

, Ilcitisig Sample 11)1 l)rplh I):tte Time Still Olhei - 
3) 

11) C,pntoieuils 

5-I / )('3vAJ z4o. 
52 n.y&- 

/0.0 IZIII_L Al-5G,, ____- ___ ___________________ 
f4 ,'J.b 

_______ _______ _____ _____ _____ 
F' 

ZoO - 
___ 

/ 
_____ 

5. 2r0 j 5 .b' (sP) _______iiiiii____ / 
___._.__ 5 -2 36 .b 

5-jo, )c.o' pfl 1 

11th ni1uichetl by (Signalure Dale itecehed by (Signalure) / I)ale Tolal 14°. ol 

&-4 tt{&i1o.c__ ,' /6 i/ C Containers I 
Cti,iipat13 

e' :iue Cotitpanp e_e:t.ti2 MAA F.NCINEFRIN(; 
C4)I4SUI.TANIS, INC. 

Date Received iA'i natu '/_ Dale 
201 5. Sent. Fe #103 

los Angeles 

I,,.)._C - - /Càd- CA 90012 

Cnnipafly Time Conip4 
Cd-live-/i_se- ç,Jvii-lc £(7 Time 

_5_, 
Phone: (113) 6S0 4000 

Fax: (213) 6R() 3126 



S. a S S S S S S S S 
CHAt N 01? CUSTODY RECORD 

P* 1 o13 
(litul CONVERSE WEST AnalyalsRequlred 

rn,JrI Name Southern California Rapid Transit Head quarters c\ It-" lage iii 

___________________________________________ ____________________________ -%-L 

I'i-ojt!ct No: 0 o 0 7 - o 0 6 turn Around Rteqiieslnl: I c 
Immediate Allenuion 

.-ItusIiZl-lNhIoun 

N 
. 

C 
0 
U 

I..iralinn: UNION STATION 
Ito.sh 12.96 hours 

: 0 
San,pltr's Sigiialuie 

OAII '1t5.-tJ4_____ Mobile h.nh I. 

.V,,iiitau FAT Soniple Description 

'V Ito ii Na iii p Ic II)/ I )epl h I)al e len it Soil Viif Cr 01 her 

toni nitli 

s-a -i I.ó' 2utJ Z4op 
S-t .4-:a -,___ _______ 
3- /0.') 

__ ____ 
5-4, /C.o' / 

5-3; 
I 

c-c, 74o -, 71 
u.o' csp'r) ba 
36,0' 

(-5 -1- -I 
.io/ 3O (SPY) 

- ;-- 
I a) Itelini1i,ishetl hr 

5ZJ 
Dole __ ReceIved 1)7: (Si Dale Tolal No. or 4z-.__- ii--''-1/ . _ 

. M _ f Containers /0 
Cosiipan)t ,4/7 gq On:. 

, 
Company: MAA ENGINEERING 

CONSIJI:FANTS, INC. 

/ 201 S. SaM. Fe #193 
itch, nil ii I lied Date Iteceived by: (Sign Dale 

A 
IA: Angeles 
CA 90012 

I'hone: (213) 689 4000 
Tin:, CnniPnnstiqe Tin Fax: (213) 680 3126 

_ &/ ___ 



S a a a a - - S - - a S a a a - - a a 

CHAIN OF CUSTOI)Y ItECOItI) 
p.ç. 3 o13 

C 0 N V E A S E W E T Analysis Required 

qi-_3/-U/-Cl 
PIOJCCI N:s,,i, Southern California Rapid Transit Headquarters Page f 

U, 
I- 

.5 I'sajrrl No: 
(3 () 7 Turn Aronuiti Rcqiiestetl: 

Iniroedinie Alleutlijin 

h4fhouts 
Itush 72.9(, I loins "J ti 

en 
'0 C 

I,,ralinn: UNION STATION 

Snnqilrr's Si1naIiii r (xt '114 -t.J'_____- 
I.al, 

',iial 
NJ' 

IxI Sample l)escrlpllcun .. a 
E 

S;.iu1sle 11)/ l)vpili I):tlt tin" Soil Watts ()U,tr 
- 

9) 
- '( II) Cmiinuetuis 

(rw%J S24O! ___ 
5-t; 5-0' 

s;, /o.o' ( 
ç- jra' 

______ ____ 
V 

____ ____ 
/ 

______ 
,1 

$-&, 2C.O' - 'I 

-- 
)t 

________ 

(7. 2'L.o (5it)_k_1___ 
I 

_________ 
_____ 

______ 
________ __________ 70.0' 

a' 

-, I- 4 
________ 

çjd, n-a' CcPT) 1747 r 
± 

Iteli,ujiuicbed by: (Signature) Dale Itecelved by: (Slguuuulure) Dole Total No ot 

. c. - 
Conlalners 

Cu.uipnn 
A14- 7E' / '0 

cornpan$ MAA ENCINFEKINI; 
,1S4 

2, 
CONSUI.1WIS, INC. 

Relinquished (Signature) I l)ale SInalure)4 oaie24.,0/9 
201 S. Santa Fe NIH) 

Los Angeles 

'_1._C J7 CA 90012 

Conip:' n) TI me Compnny Tin, 

Phone: (213) 680 4001) 

Fuxi (213) 680 .1116 
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Converse Envirolab 
169 North Halstead Street, Pasadena, California 91107-3127 
Telephone (818) 568-2807 

a S a a 
CHAIN OF CUSTODY RECORD 

Envirolab Log Number 
q / 1 /1 IGS 

Project Name u,&.jj.pN tO; aig ProjectNumber °ti 3 i 241 ol Analyses Required 

Remarks 

Project Location £ Phone Number 

Project Manager t'i c4< j.,2t._. Sample Collector ,4i ,(A,,LWf&, 

Lab 
sample 
number 

Date 
sampled 

Time 
sampled 

Matrix Sample Identification Comp. 
Instr. 

5I s (,') tuM 8Mo 
2- / çt (ro') 
3 (ioo'J Oposs'4t 4-5'1s3.1sc 

If. 
5z. ('r) -- 

4 IIIIcTj: L'1O, 

Sr (2o.o') 
- 

± 
4 $ 

- 
' i____ ____________ 

&Mfrsr-kM-5z,s41s 
I 6o.o') cr inst I 

-cbll 4(&J (it)_32 
_____ 

5 
______ _______________________________ - ____ - ______________________ 

___ ___ ___________________ , ______________ 

/0 )o 1 

Signature Print Name Company Date Time 

Relinquishedby 
O.it flttJ...c._- AlLY M7l7'z4j.-A-C, IMbA- &tJ4*jg-&jt,Jc !217- 9/ /4 

Received by 
411WC 5cm'zMc- CC4-VLI&2t6 /217..7/ /9*20 

Relinquished by m4c_wbu t 17- &- 

Received by Kn (&v;W /2/)7 /_ 
Relinquished by 

Received by 

1- 



a 
Converse Envirolab 

9 169 North Halstead Street, Pasadena, California 91107-3127 
Telephone (818) 568-2807 

a a a a a 
f 3 CHAIN OF CUSTODY RECORD 

Envirolab Log Number _____________________ 

Project Name tI,(J,oAl s7 E//Z Project Number Analyses Required / Turn Around 

Project Location '-A. Lo A-vJSvc.g I Phone Number 
I 

)(7// Normal - 10 
working days / 1 week RUSH / 24-48 hour RUSH / <24 hour RUSH 

Remarks 

Project Manager Sc4L? I Sample Collector Ar t plohfac_ 
Lab 

sample 
number 

Date 
sampled 

Time 
sampled 

Matrix Sample identification Comp. 
Instr. 

5( 

ci (s-i) 
q 

'p cs- 4ig11 () 
-ft____ 

_sr 
_______ ____________ 

ç4..(/5A) 

IC___ I ___ ___ 
I 

_______________ __________ 

11_ 7('u.o) 5P1 ____ ____ ____ 
(jos) 

I2____ $ 6e) 
- ___________________ 

10 
___ 

$/O(3c.0) $P[ __ILIIIII__________ ___________Ij _____ 
Signature Print Name Company Date Time 

Relinquished by 
aA4 fltt,. _ tatM_- frn-1 frtAfld frAç- MftA ,vi-ii /4c)D 

Received by $94Zz Sedz,vTwL- /z-/7c/ i 
Relinquished by 

sc//u-, /2-12-7/ '5& 
Received by f2/7-/ /f 
Relinquished by 

Received by 



a S a a 
Converse Envirolab 

2 169 North Haistead Street, Pasadena, California 91107-3127 
Telephone (818) 568-2807 

a a a 
CHAIN OF CUSTODY RECORD 

3 of ; £fl-7I-/2-lt3 
Envirotab Log Number _____________________ 

Project Name ,111-J Project Number .Analyses Required / Turn Around 

Project Location tA , 
io Phone Number 

/tt 
/ )e/ Normal - 10 

working days / 1 week RUSH / 24-48 hour RUSH / <24 hour RUSH 

Remarks 

Project Manager M -I1 ccX.,L7"r 
j 

Sample Collector / fl'f4.. 
Lab 

sample 
number 

Date 
sampled 

Time 
sampled 

Matrix Sample identification Comp. 
Instr. _____________ 

i l./)..') 

H 
ø-ç s (o') 

$z ('cpa') 

_____ 
rsivsrk b-1szy 

4t 4igt (t 
74 - ____________ 

5c(2o.6) 5K __ 
7-4 

__-- 
c,jzco') 

2-7 , 

ft (oeo9 

2-9 I ') 

L 4EEEEE______ 3o s,b (,'°'j ser 

Signature Print Name Company Date Time 

RelinquiShedby 4-gr /4A1At-A-C- MA-A &t7ibU /Z-ii-?/ /400 
Received by m#,zc scmvme_ 2o,vn-t6g f2-17-f/ /to. 
Relinquished by - ,3e1c .ccii fL-f 7- 
Received by 9Q,tgzc1u)1s/dLs iz/ik icc- 
Relinquished by 

Received by 



Mark Schluter 

Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

LOG NO 

06-123-1 

LOG NO: P86-06-123 

Received: 09 JUN 86 
Reported: 03 JIlL 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

SALE DESCRIPTION , WASTEWATER SAtQLES LTE SAMPL 

Site #2 Untreated 1)8 JUN 86 

PARAMETER 

IArsenic, mg/L 
Barium, mg/L 
Cadmium, mg/L 
IChromium, mgIL 
Iron, mg/L 
Lead, mg/L 
Manganese, mg/L 
Mercury, mg/L 
Selenium, mg/L 
Silver, mg/L 
INitric Acid Digestion, EMte 
Total Coliform, MPN/O.1L 

ECcrk (öC 
Edward Wilson, Laboratory DirectF 

06-123-1 

(0.012 

0.36 
A Afl 'V Vt.. 

-A Ac ' V V .1 

A - 
(0.5 

O.003 
(0.016 
(0.02 

06/i 3/86 
.-, - 
£- 

373 SOUTH FAIR OAKS AVENUE PASADENA, CA 91105 (818) 795-7553 (2131681-4655 
2 of 3 
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CHAIN OF CUSTOI)Y RECORD 
* Ifl-iI) 

11tIII CON V ER SE W ES T Annlysls Required Unit: 

dII-3i-z&(-oI - 

Pi,rriNanie Southern California Rapid Transit Headquarters i$Kt of 

it, 
0 - 

C l'iopcl No, 000 7 006 ruin Around Requested: 

Ininiediate ,%Iletilioii 

hush 24-IN hoops 

t t t I t 0 
° 

U loc:,liiin: UNION STATION 
Rush, 72.96 hours 

,,3 0 
C4 

San,rltrs Sign.Iuie 
QAIj (t&-q ottfi0.,__, 

..- Mobile 1Mb 

-'Nipu,i,;ph IAT Sample flescriplitin 

4 
- E 

z liming S:iniplr 11)/ T)eplhu l)aie lime Soil Woler oIlier 

II) ills 

ç,' (í-c" ) 12 !-vM 81° '! _j_ 
(coD 

5-i. 

ç__(jo...) 

-- _______ 

s (ira) 

çç () V 

fl (c) - ± fl1 (o ______ 
______ r,o') 5ioC I fin 

Reh inqisished hy (Signature) Dale Received liy (Signature Hale 

______ 
Thai No. of 

I -/t- / Conhilners J0 

Coiiipany 
11 

L'in,e Conipan 9: MAA EN(;INFERIN(: 
cuusul:rArns, INC. 

RrIii,qu'ihed Dale 
/2-18-9/ 

Received b (Siniilure, 
3!. 

Dale I 

201 S. Santa Fe #103 

i.s Angeles 

__ I CA 90012 

Phone: (213) 680 40011 
Cnnpany /7' :(t izo Cornpany. 

Conve 15 C ( 
'Urn. 

L 
Fax: (213) 6*0 3726 

(a 
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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 Consultants West 
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BROWN AND CALDWELL. 
ANALYTICAL LABORATORIES 

I 
LOG NO 

03-112-1 

Mark Schiuter 
Converse Consultants 
126 14. Del Mar Avenue 
Pasadena, California 91105 

L 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION , GROUND WATER SAMPLES 

Groundwater Site #2, Pump Well (UNTREATED*) 

IPARAMETER 

Filterable Residue CTDS), mg/L 
Oil and Grease, mg/L 
IFuel Aromatics/Hydrocarbons 
Benzene, mgIL 
Toluene, mgIL 
ITotal Xylene Isomers, mg/L 
Total Fuel Hydrocarbons, mg/L 

I 

(\cL 
Edward Wilson, Laboratory Director 

I 

LOG NO: P66-03-112 

Received: 07 MAR 86 
Reported: 17 MAR 86 

Project: 63-1140-06 MRTC PUMP 

03-112-1 

1900 
1.4 

(1 

<1 

<1 

(1 

TE SAMPLED 

[syp;p:ri 

I 
*Analytjcal Results of groundwater sampled prior to Site#2 pump test operations on 
March 7, 1986. 

I 

I 

I 

373 SOUTN FAIR OAKS AVENUE PASADENA, CA 91105 (818) 795.1553 (213) 681.4655 1 of 1 



I 

I 

BROWN AND CALOWELL I.!.!J. 
ANALYTICAL LABORATORIES 

I 
Mark Schiuter 

I 
Converse Consultants 
126 14. Del Mar Avenue 
Pasadena, California 91105 

I 

'LOG NO 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION , WATER SAMPLES 

04-497-1 Site #2 (UNTREATED* 

PARAMETER 

Total Colifor-m, NPN/O.1L 
Aquatic Bioassay, LC-5O, Percent 
Arsenic, mg/L 
Barium, mg/L 
Cadmium, mg/L 
chromium, mg/L 
Lead, mg/L 
Mercury, Ing/L 

Selenium, mg/L 
Silver, mq/L 
Dissolved Digestion, Date 
fluoride, mg/L 
Non-filterable Residue (TSS), mg/L 
Volatile Suspended Solids, mg/L 
Filterable Residue (TDS), mg/L 
Hardness, Total (as CaCO3), mg/L 
Biochemicil Oxygen Demand, mg/L 
Sulfide, rug/L 
Sulfate, 'ugiL 

Salinity, mg/L 
Oil and Grease, mg/L 
chloride, mg/L 
Nitrate (as NO3), mg/L 

LOG NO: P86-04-497 

Received: 24 APR 86 
Reported: 13 MAY 86 

Project: 83-1140-06 MRTC Pump 

04-497-1 

2.2 
NONE 

<0. 0075 
0.08 

<0.009 
<0.03 

<0.012 
0.001 

<0. 00 56 
<0.02 

04/28/86 
1.0 
230 
2]. 

2000 
1300 

10 

3.2 
480 
330 
44 

100 
<4 

DATE SANPL 

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

373 SOUTH AIR OAKS AVENUE PASADENA. CA 91105 (818) 795-7553 213) 681-4655 
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I 

I 
Mark Schiuter 
Converse Consultants 

I 126 W. Del Mar Avenue 
Pasadena, California 91105 

I 

LOG NO: P86-04-497 

Received: 24 APR 86 
Reported: 13 MAY 86 

Project: 83-1140-06 MRTC Pump 

IREPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION . WATER SAMPLES DATE SAMPLE 

04-497-1 Site #2 (UNTREATED*) 24 APR 86 

PARAMETER 

I 
Color, APHA U 
IFloatable Oil and Grease, mg/L 
Alkalinity 
Carbonate Alk (as CaCO3), mg/L 
IBicarb Alk (as CaCO3), mg/L 
Hydroxide Alk (as CaCO3), mg/L 
Total Alkalinity (as CaCO3), gIL 

I 

I CL ILL. 
Edward Wilson Laboratory Director 

I 

'-04-497-1 

<0.02 

<5 

0 

230 

0 

230 

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

I 

I 

I 

373 SOUTH FAIR OAKS AVENUE PASADENA, CA 91105 (819) 795.7553 (213) 681.4655 
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TOXICITY BIOASSAY 

I B ROWN AND CALDWELL Log No. 
P8604497 

CONSULtING ENGINEERS 
04-24-86 

u 
ANALYTICAL SERYICES DIVISION Date Sampled 

04-24-86 
Date Received 373 SOUTH FAIR OAKS AVE. 05-13-86 

PASADENA. CA 91 105 Date Reported 

I 
PHONE (818) 7957553 

Project No. 83-1140-06 MRTC Pump 

P 
I Converse Consultants 

126 West Del Mar Boulevard 
Reportlo: Pasadena, California 91105 

IMark Schluter 

cc. 
Laboratory Directoi" 

Sple Description...._....... Site #2 (UNTREATED*) 

Test Organism Gasterosteus aculeatus Source 
Sarltatet 

tionWater Fresh s 
Emeryville ource _________________________________ Temperature Range 

ii!tior, 
Dechlorinated Tap Water 

,Ai.r....1 Oxygen.......... None_..,. 

IDrion 
assavt Time, Control ioz tsz 32 56Z ioox 

O IflOrS{ hrs 

JO IDOl 
No.! % No.! % No.! % No.! % Noj % 

iDUt00flCfl10U lDfllOOfllO 100 101 1O0 
NoH % No. 

Start I 24 
Ornsrrsj 

1On1O0i10i10010j100'i0 toioouim"fliooniu 
1007-101 100- 101-1V0 ioo-i0 100 10 ioo---io-j---i 

I out' 
Surv:vrrt. 

72 
j 
t0EioO1O-n1O0Ti0TT-10010T"100T"lolOO 1O-ç---l0O____________________ 

96 I to'tooioioot'ia-bioo'rio 
10.0 

ioo----rnf'-'ioo lQj-100I 
"9''0 ?'260 60 6'U 

_5 

J 

Dissok.ed24 t'' s:7 8:4'-' 
t..cer 43 _ toJO _ 9T49:&'- -a:5-T8:w 

72 8.3 7:5 
96 

________8;1-T7:9 
8.9 

1 
8.3 8.9 F 

s:o 
Start 8.0 

___7 
8.O 8.0 _ 

ao wo w:1i 
24 8.1 i 7.8 7.8 '8''2 . 8'Z 

77 ('.7 pH 43 ,74 
I 72 _ 7.7 

I 
7J6 (. 7.( _ 7.8 1 67L7.7I7I ________76fl 

__ 7'7' 7.6 

96hrTLm none J± 211 - 
U 

I 

I 

In cases where 96 hour mortality does not ea 
exceed 50% in at least one dilution of the sar.tai 
no TLm value is established. 

*Ana1ytjc1 results of groundwater sampled prior to Site #2 pump test operations. 

I 

Allyst C._Cox 
U 3of3 
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BROWN AND CALOWELL I.!!J.__..... 
ANALYTICAL LABORATORIES 

Mark Schluter 
Converse Consultants 
126 N. Del Mar Avenue 
Pasadena, California 91105 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION . WASTEWATER SAMPLES 

06-123-1 Site 42 Untreated 

PARAMETER 

IAquatic Bioassay. LC-50, Percent 
Nitrate Nitrogen 
Nitrate (as NO3). mg/L 
INitrate (as N), mg/L 
Phenolics, mg/L 
Sulfide, mgfL 
IBiochemical Oxygen Demand, mg/L 
Color, APHA U 
Salinity, mg/L 
Filterable Residue (TDS), ing/L 

IFloatable Oil and Grease, mg/L 
Non-filterable Residue (TSS), mg/L 
Oil and Grease, mg/L 
IVolatile Suspended Solids, tng/L 

Alkalinity 
Carbonate Alk (as CaCO3), mg/L 
IBicarb Alk (as CaCO3), mg/L 
Hydroxide Alk (as CaCO3), mg/L 
Total Alkalinity (as CaCO3), mg/L 

IChloride, mg/L 
Fluoride, mg/L 
Hardness, Total (as CaCO3), mg/L 
Sulfate, mg/L 

I 

I 

I 

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795.7553 (213)681.4655 

LOG NO: P86-06-123 

Received: 09 JUN 86 
Reported: 03 JUL 86 

Prolect: 83-1140-06 MRTC Pump 

06-123-1 

- C 

(4 

<1 

(0.05 

<0.1 
70 

_1 

900 
1. 

16 
(5 

16 

0.0 
410 
0.0 
410 
470 

0.8 
1000 
530 

tTE SAMPLED 

OB JUN 86 

1 of 3 



TOXICITY BIOASSAY 

I BROWN AND CALDWELL Log No. E86-06-171-1 
CONSULTING ENGINEERS 

ANALYTICAL SERVICES DIVISION 

POWELL 

Date Sampled 6108/86 
1255 STREET Date Received 6/1 0/86 
EMERYVILLE, CA 94608 Date Reported 6/20/36 

I 
PHONE 14151 428-2300 

1 Ir. Joe Coporon 
Converse Consultants 

ReportTo: 126 W. Del Mar Avenue 
IPasadena, California 91105 

L 
ICC. 

/t4rvoirector 

pie Description -_R3&zQó-423-1, S4-te--#2 _ Unt re-a-ted 
Test Organismll1atnrnctu atjLetuc_ tbreespine._.sticnback Source___sanma-tea 

Iution 

Water Frech Source Fmoryvi I I Temperature Range 149-1 SM 'C 

Dechlorinated Tap Water 
ration: Air.. Oxygen_ None - 

C 

Thme, Control___ Dilution 

No 0 No 0 No 0 .1H No 0 
. No / INo 

I 
o No 0 No 03 

10 ioa ioo iolioo p IstartJioo 
24 10 100 5 50 0 0 P 0 I 

Survlving-72 48 10 100 5 50 
-_.Q-_ 
-I j P p___________ 

10100 4 401-I -I- - 
96 _10 100 3 30 

P 
- I 

p - 

_________I 
I 

Start 8.9 8.6 7.9 I 7.0 
Dissolved 24 8.6 8.0 8.2 I 7.3 p___________________________________ 

Ixyge?- 
48 8.3 7.6 - F - F__________________________________ 

mg,l 72 7.2 7.4 - - - 

96 7.4 7.5 I- I 
Start _8.3 8.2 79 

P 1.5 
I 24 7.8 7.8 _j,8 1 7.1 

pH 48 8.0 8.2 
72 

1 
8.1 8.3 F 

96 _1*9 8.2 - 

RESULTS 96 hr TLni 6.57. Toxidty units 15.4 Percent survival in undiluted sample 0 

U 

I 

I 

I 

II 

Length of fish, cm: Max. 3.8, Mm. 31, Meap 3.4 
Weight of fish, g: Max. 0.63,. Mm. 0,44, MeapO,52 

ft 
C. Cox 

In cases where 96 hour mortality does not ezoual 

exceed 50% in at least one dilution of e sarl 
nQ TLm value is established. 
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