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FIELD EXPLORATION

GENERAL

The field exploration program consisting of 31 geotechnical borings, six fault investigation
borings and six CPT soundings was conducted from November 8 to December 13, 1993. The
CPTs were conducted by Earth Technology. The mud rotary and hollow stem auger drilling was
performed by the drilling subcontractors C & L Drilling, Inc. and A & R Drilling, Inc.,
respectively. Logging of borings and soil sampling were performed by qualified geologists and
engineers from Earth Technology and their subcontractors Diaz Yourman and Associates, S.C.
Environmental, and Geotechnique Consultants, under the supervision of an Earth Technology
Certified Engineering Geologist (CEG). Sixteen piezometers were installed at selected boring
locations to monitor groundwater levels. Seven of these piezometers were developed to obtain
groundwater samples and hereafter will be referred to as being monitoring wells. The boring
and CPT sounding locations were established in the field by an Earth Technology engineer by
tape measurements from adjacent street curbs and other fixed features. The approximate
locations of exploration points along the alignment are shown in Plates 1A and 1B. Detailed
location maps accompany the borings and CPT logs.

BORINGS AND PIEZOMETER INSTALLATION

Exploratory borings were drilled using a truck-mounted MAYHEW-1000 mud rotary, and
CME-75 and CME-85 hollow stem auger rigs. The mud rotary borings for the geotechnical
exploration were approximately 5 to 6 inches in diameter and the depths ranged from 70.5 feet
to 111.5 feet below ground surface (BGS). In general, soil samples were obtained at 5-foot­
depth intervals and at significant changes in stratigraphy, by alternately using standard split­
spoon samplers (Standard Penetration Test Method) and 2.4-inch inner diameter California-type
drive samplers lined with I-inch high brass rings. A cone-type plastic catcher and a sample
catcher assembly consisting of a brass ring containing 8 metallic teeth and a rubber donut were
used with the split-spoon samplers and California drive samplers, respectively. The hollow stem
auger borings for the fault investigation, were 6 inches to 8 inches in diameter and the depths
ranged from 27.0 feet to 96.5 feet BGS. Representative soil samples were obtained continuously
using a California drive sampler.

Standard Penetration Tests (SPT) were performed according to the American Society for Testing
Materials (ASTM) Standard Procedure D1586. This method consists of driving the standard
split-spoon sampler 18 inches into the soil with a 140-pound hammer falling 30 inches. Blow
counts were recorded for each 6-inch driving increment. The number of blows required to drive
a standard split-spoon sampler for the last 12 of 18 inches is called the standard penetration
resistance.
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The driving was terminated when one of the following occurred:

• A total of 100 blows was reached for penetration of 12 inches or less
• No obvious sampler advance was observed during driving
• Sampler was advanced 18 inches.

Split spoon samples were examined and carefully removed from the spoon, logged, sealed and
transported to the laboratory for testing.

Relatively undisturbed soil samples were obtained with the California-type drive sampler by
driving the sampler with a 300-, 380- or 4oo-pound downhole hammer falling 18 inches.
Hammer weights and the corresponding drop heights used for driving the sampler are indicated
in boring logs. Blow counts were recorded for each 6-inch driving increment. The 12-inch long
samples were examined and the middle six rings were collected in a plastic tube for
transportation to the laboratory for testing. In order to compare the blow counts on a uniform
basis, the California sampler downhole hammer blow counts were corrected for sampler
dimensions, different hammer weights, height of fall, and buoyancy and viscous drag in the
bentonite drilling mud. The corrected blow counts designated as "Equivalent SPT Value" are
presented in Table 3-4.

Sixteen piezometers were installed after the completion of soil sampling at selected station
locations to monitor groundwater levels. Seven of these piezometers were developed to obtain
groundwater samples for chemical analyses and hereafter are considered to be monitoring wells.
The piezometers were constructed using two-inch-diameter PVC casings with O.OI-inch slotted
well screens. Within the eastern segment, the piezometers were generally screened over a
30-foot zone covering the estimated tunnel envelope. Within the Western Segment, the
piezometers were generally screened from about 5 to 10 feet above the anticipated groundwater
level of approximately 30 feet BGS to the bottom of borings. In the rotary wash drilling method,
observation of groundwater levels during drilling is generally not possible since the borings are
filled with drilling fluid. Estimates of the groundwater level were, however, made by observing
the moisture conditions of the samples.

Tap water was used to flush each boring to remove or thin the drilling fluid prior to piezometer
installation. Up to 25 feet of backfill sand (#2/12 Monterey)/1I2-inch size bentonite pellets/sluff
was placed at the bottom of borings. Following this, PVC casing assembly was inserted into
the boring, backfill sand was placed to about 1.5 to 13 feet above the top of the screened
interval of the casing assembly, and 112-inch size bentonite pellets were then dropped in to form
a 3-to 8.5-foot thick bentonite plug. Cement grout was then poured into the annulus between
the PVC casing and the boring wall from the top of the bentonite plug to within 12 inches to 18
inches of the ground surface. At completion, a circular 8-inch diameter metal traffic box was
installed at the piezometer location flush with the ground surface. Piezometer installation
diagrams are presented in Figures A-3B, A-5B, A-9B, A-lOB, A-l3B, A-15B, A-18B, A-19B,
A-20B, A-21B, A-23B, A-25B, A-27B, A-31B, A-32B and A-33B.
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Monitoring Wells PE-8, PE-16, PE-18 and PE-23 were developed and sampled from December
1 through December 3, 1993; Monitoring Wells PE-29, PE-30 and PE-31 were developed and
sampled from December 13 through December 16, 1993. On December 21, 1993, an attempt
to resample monitoring well PE-8 was made to confirm the groundwater contamination detected
in the earlier sampling event. However, the monitoring well was dry. In general, at every
sampling event, at least three well volumes of water were bailed out from each well before
obtaining the groundwater samples for chemical analyses.

The logs of borings accompany this appendix. Stratification lines on the logs represent
approximate boundaries between predominant soil types. Geologic and engineering descriptions
and material classifications used on the boring logs are in general accordance with the Unified
Soil Classification System (USCS) and the American Society for Testing and Materials (ASTM
D2487 and D2488) Methods. The material was visually classified in the field and independently
verified in the laboratory using the general guidelines presented in ASTM D-2488. For samples
on which laboratory classification (gradation and/or Atterberg Limits) were performed, material
classification was done in general accordance with ASTM D-2487. Figure A-I presents the
Laboratory and Field Soil Classification Systems used in material classification, as presented on
the logs. Figure A-2 presents an explanation for the log symbols and terminology.

CONE PENETRATION TESTING (CPT)

The Cone Penetration Test consists of pushing a cone-tipped probe into a soil deposit while
simultaneously recording the end bearing and side friction resistance of the soil to that
penetration.

The Cone Penetration tests described in this report were conducted in general accordance with
ASTM specifications (ASTM-D3441-86) using an electric cone penetrometer.

The CPT equipment operated by The Earth Techn910gy Corporation consists of a cone assembly
mounted at the end of a series of hollow sounding rods. A set of hydraulic rams is used to push
the cone and rods into the soil, while a continuous record of cone and friction resistance versus
depth is obtained in both analog and digital form. A specially designed all wheel drive 20-ton
truck is used to transport and house the test equipment, and provide the necessary reaction force
during penetration testing.

The cone penetrometer assembly used for this study consists of a conical tip and a cylindrical
friction sleeve. The conical tip has a 60° apex angle and a projected cross-sectional area of 10
square centimeters. The cylindrical friction sleeve has a surface area of 150 square centimeters.
Both the conical tip and the cylindrical friction sleeve have outer diameters of about 3.60
centimeters.

The interior of the cone penetrometer is instrumented with strain gauges that allow simultaneous
measurement of cone tip and friction sleeve resistance during penetration. Continuous electric
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signals from the strain gauges are transmitted by a cable in the sounding rods to analog and
digital data recorders in the CPT truck.

The CPT data processing is performed using a computer based data acquisition system. The
computer generated plots include cone resistance, friction resistance and friction ratio versus
depth at a general data scale.

Data and interpretations (based on existing correlations) are tabulated at D.5-foot intervals and
include normalized cone tip resistance, friction ratio, soil behavior type, overburden-normalized
equivalent SPT (Nt) value, fmes-content adjusted equivalent SPT (Nt_f) value, equivalent relative
density, undrained shear strength and equivalent friction angle.

Continuous stratigraphic information and parametric interpretations are based on relationships
between cone end bearing and friction resistance. The calculated friction ratio (CPT friction
sleeve resistance divided by cone end bearing) is used as an indicator of soil type. Granular
soils typically have low friction ratios and low cone resistance, while cohesive or organic soils
have high friction ratios and low cone resistance. These stratigraphic material categories form
the basis for all subsequent interpretations. The geotechnical parameters derived for these
materials categories are tabulated at D.5-ft. intervals for each of the soundings performed.

It is important to note that most of the correlative methods presented herein are based on a
combination of theory, field research, research performed under laboratory conditions, and
literature review. The tabulated information should, therefore, be viewed as guidelines rather
than as precise measurements.

Some care is recommended when using the Soil Behavior Type tabulations. If a tabulation depth
happens to fall on a soil layer interface, or a seam of soil differing from the rest of the layer,
the tabulated data can be misleading. The solution to this problem is the proper use of the CPT
logs. The continuous penetration resistance is the primary source of profile description; the Soil
Behavior Type tabulations are supplemental. The continuous logs should be examined and layer
boundaries delineated in accordance with the project requirements. The Soil Behavior Type
tabulations are only representative of the response of the soil to the large shear deformations
imposed during cone penetration. This is not necessarily a prediction of grain size distribution.
However, it has been found that Soil Behavior Types generally agree well with the soil types
defmed in accordance with the grain size distribution methods such as used in the Unified Soil
Classification System.

Computer generated cone penetration test plots and the results of cone penetrometer test data are
included in this appendix.
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GROUP SYMBOL GROUP NAME
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GROUP SYMBOL GROUP NAME
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---. ·15' qri ... 1 .. Clih Py ,,,nd Witt' qr,,,,,1

NOTE-Percentages are based on estimating amounts of fines. sand. and gravel to the nearest 5 %-

Flow Chart for Identifying Coarse-Grained Soils (Iesl than 50 'X. linesI

GeoTransit
Consultmtll

Project No. 94-1100
Geotechnical Investigation

Eastside Extension
Metro Red Une

From: ASTM 02488 2-94

Field Soil
Classification System

(Sheet 4 of 4)
Figure A·1



I SAMPLEITYPE I
, ,

~ STANDARD SPLIT SPOON SAMPLE

~ 21'2" DIA., 12" DRIVE SAMPLE

o BAGSAMPLE

SIZE PROPORTIONS

FINE-GRAINED SOILS COARSE-GRAINED SOILS

Coarse-grained Proportions Fine-grained Prooortions

TRACE <5% TRACE <5%

SOME 5TO 15% WITH 5 TO 15%

WITH 15 TO 30% USE MODIFIER ~15%

USE MODIFIER >30%

SOIL MOISTURE

DRY - ABSENCE OF WATER, DRY TO TOUCH

I EXPLANATIONS I
, ,

BLOW COUNT (PENETRATION RESISTANCE)

- BLOW COUNTS FOR a" INTERVALS EXCEPT AS NOTED

BLOW COUNTS FOR THE CALIFORNIA DRIVE SAMPLER ARE OBTAINED WITH
EITHER A 300-, A 380- OR A 400- POUND DOWNHOLE HAMMER FALLING 18
INCHES. EQUIVALENT SPT VALUES ARE OBTAINED BY APPLYING APPROPRIATE
CORRECTIONS, AS INDICATED ON FIGURE A-2 (SHEETS 2 OF 4 AND 3 OF 4)

RECOVERY (INCHES RECOVERED/INCHES TOTAL SAMPLE)

MOISTURE CONTENT (%) - LABORATORY DETERMINED MOISTURE CONTENT

PPM - PARTS PER MILLION
PCF - POUNDS PER CUBIC FOOT
OVA - ORGANIC VAPOR ANALYZER
[BACKGROUND)- BACKGROUND OVA READING
N/A - NOT APPLICABLE
I- DENOTES ALTERNATING SOIL TYPES IN A LAYER

(EXAMPLE: SP/SW I.e. ALTERNATING POORLY AND
WELL GRADED SANDS IN A PREDOMINANTLY
SANDY LAYER)

TERMS FOR THE DESCRIPTION OF BEDROCK (SHEET 4 OF 4)

MOIST - DAMP BUT NO VISIBLE WATER

WET - VISIBLE FREE WATER, USUALLY
SOIL IS BELOW WATER TABLE

Project No.: 94-1100
GeoTransit II Geotechnical Investigation
Consultanls Eastside Extension

Metro Red Une

1-94

Explanation of Boring Logs
(Sheet 1 of 4)

Figure A-2



EQUIVALENT SPT BLOWCOUNTS FOR CALIFORNIA DRIVE SAMPLES

FOR CALIFORNIA DRIVE SAMPLES, EQUIVALENT SPT VALUES ARE OBTAINED BY APPLYING THE APPROPRIATE CORRECTIONS

FOR DIFFERENT HAMMER WEIGHTS, HAMMER DROP, SAMPLER DIMENSIONS, AND BUOYANCY AND VISCOUS DRAG WITHIN THE

DRILLING MUD. THESE CORRECTIONS ARE INDICATED BELOW:

FINE-GRAINEp SOILS

EQUATION 1

NSPT = W x H (2.02 - 1.3752)
Nx------

4200 (D0 2 - D12)

WHERE:
Rc =

W =

H =
Do,Di =

SAMPLER HAMMER RATIO (FT/LB)

WEIGHT OF DOWNHOLE HAMMER
(300 LBS, 380 LBS OR 400 LBS)

HAMMER DROP (18-INCHES)

OUTER (3.25 INCHES) AND INNER (2.41 INCHES)
DIAMETERS OF THE CALIFORNIA DRIVE SAMPLER

EQUATION 2 (for Standard Penetration Hammer)

I Rc ~ 4.185 X 10-5 I
BASED ON EQUATIONS 1 AND 2 AND SHEAR STRENGTH OF SOIL (FOUNDATION ENGINEERING HANDBOOK, WINTERKORN & FANG,

FIGURE 1-22); AND ASSUMING A 20% REDUCTION FOR THE BUOYANCY AND VISCOUS DRAG WITHIN THE DRILLING MUD, EQUIVALENT

SPT VALUES ARE OBTAINED AS FOLLOWS:

FOR 300 LBS DOWNHOLE HAMMER: INSPT = 0.65 N, (N ~ 48) I
FOR 380 LBS DOWNHOLE HAMMER: INSPT =0.75 N (N ~ 39) I
FOR 400 LBS DOWNHOLE HAMMER: INSPT = 0.77 N (N ~ 37) I

INSPT =0.50 N (N > 48) I
INSPT =0.63 N (N > 39) I
INSPT =0.66 N (N > 37) I

1-94

Project No.: 94-1100
GeoTranslt II Geotechnicallnvesligalion
Consultants Eastside Extension

Metro Red Line

Explanation of Boring Logs
(Sheet 2 of 4)

FlgureA-2



EQUIVALENT SPT BLOWCOUNTS FOR CALIFORNIA DRIVE SAMPLES (CONTINUED)

FOR CALIFORNIA DRIVE SAMPLES, EQUIVALENT SPT VALUES ARE OBTAINED BY APPLYING THE APPROPRIATE CORRECTIONS

FOR DIFFERENT HAMMER WEIGHTS, HAMMER DROP, SAMPLER DIMENSIONS, AND BUOYANCY AND VISCOUS DRAG WITHIN THE

DRILLING MUD. THESE CORRECTIONS ARE INDICATED BELOW:

COARSE-GRAINEP SOILS

EQUATION 1

NSPT = W X H (2.02 - 1.3752)
Nx------

4200 (00
2 - D?)

WHERE:

NSPT = EQUIVALENT SPT BLOW COUNTS

N = DOWNHOLE HAMMER BLOW COUNTS FOR 12"
PENETRATION OF CALIFORNIA DRIVE SAMPLER

W = WEIGHT OF DOWNHOLE HAMMER (300 LBS, 380
LBS OR 400 LBS)

H = HAMMER DROP (18-INCHES)

Do, Di = OUTER (3.25 INCHES) AND INNER (2.41 INCHES)
DIAMETERS OF THE CALIFORNIA DRIVE SAMPLER

ASSUMING A 20% REDUCTION FOR THE BUOYANCY AND VISCOUS DRAG

WITHIN THE DRILLING MUD, EQUIVALENT SPT VALUES OBTAINED FROM

EQUATION 1 ARE AS FOLLOWS:

FOR 300 LBS DOWNHOLE HAMMER:

FOR 380 LBS DOWNHOLE HAMMER:

FOR 400 LBS DOWNHOLE HAMMER:

INSPT = 0.46 N I
INSPT = 0.58 N I
INSPT = 0.61 N I

1·94

Project No.: 94-1100
GeoTranslt II Geotechnical Investigation
Consultants H Eastside Extension

Metro Red Line

Explanation of Boring Logs
(Sheet 3 of 4)

Figure A-2



Terms for the Description of Bedrock
ROCK STRENGTH WEATHERING

DESCRIPTOR CRITERIA DESIGNATION ABBREVIATION DESCRIPTION

Extremely Hard

Very Hard

Core. fragment. or exposure cannot be scratched wIth

'nlfe or sharp pick. can only be chipped with repeated
heavy hammer blows.

Cannot be scratched With knife or sharp pick. Core or
fragment breaks with repeated hammer blows.

Fresh

Slightly Weathered

Wl

W3

Rock shows no discoloration. loss of strength
or other effects due to weathering.

Rock Is panly discolored. notably near
fracture surfaces. Fractures may be open
and stained. Intact rock Is not noticeably
weaker than fresh rock.

Hard

Moderately Hard

Moderately Soft

Soft

Very Soft

Can be scratched with knife or sharp pick with
difficulty (heavy pressure). Heavy hammer blow
required to break specimen.

Can be scratched wrth knife or sharp pock with light or
moderate pressure. Core or fragment breakS with
moderate hammer blow.

Can be grooved 1/16 inch (2mm) deep by knote or
sharp pick wrth moderate or heavy pressure. Core or
fragment breaks wrth light hammer blow or heavy
manual pressure.

Can be grooved or gouged easily by knife or sharp
pick with light pressure. can be scratched with
fingemall. Breaks WIth light to moderate manual
pressure.

Can be readily Indented. grooved with fingemall. or
carved with a knife. Breaks with light manual
pressure.

Moderately Weathered

Intensely Weathered

Decomposed

Residual 5011

W5

W7

W9

RS

Rock Is predominately discolored. Fractures
are open, contain filling and may have greater
discoloration wrth aiteration penetrating Inwallls.
Intact rock Is noticeably weaker than fresh rock.

Rock is discolored throughout. Fractures
discolOred and contain thick filling. Rock is
panty friable but Irthorellets 818 present.
Original rock fabric Is mainly preserved.

Discolored or oxidized throu~out. resiSlant
minerals such as quanz may be undered.
complete separation of grain boundaries.
resembles soil but remnant rock structure may
be preserved.

Rock is completely weathered to soil and original
structure, and te:1ure is completely dastroyed.

DISCONTINUITY ROUGHNESS

Any bedrock um softerlhan H7. VfKY soft, Is to bedescrtbed using USSR SOOO COOSfs1WlCY
deSCfllllOr>.

Nota: AlInough·...."'picI('iI..-ln ._claIlilIIylOllo

SCl'8tehed. grooved or gouged by. knife 11; ....~ crtI8ItII.

CLASSIRCATlON

DISCONTINUITY SPACING

SPACING FRACTURE BEDDING. FOUATION

Less than 1/2 inch Extremely Close Laminated
«12mm)

0.05 to 0.1 foot Very Close Very Thin
(12 mm to 30 mm)

0.1 fOOt to 0.3 foot Close Thin
(30 mm to 1 cm)

0.3 foot to 1 foot Moderately Close Medium
(1 cm to 30 cm)

1 foot to 3 faat Wide Thick
(3Ocm to 1 m)

Mora than 3 feet Vary Wide Very Thick
«1 m)

DESCRIPTION

Asperities are cleany visible and fracture surface feels
abrasive.

Appears smooth and is assentially smooth to the touch.
May be Slickensides.

Asperrties (undulations) on the fractura surfaces are
visible and can be distinctly fell.

Large angular aeperities can be seen. Some ridges and
high angular steps evidenl.

Medium Rough

Rough

Smooth

Slightly Rough

Very Rough Near·vertical steps and ridges occur on the fracture surface. SEPARATION OF FRACTURE WALLS
(FRACTURE OPENNESS)

FRACTURE FILLING DESCRIPTION SEPARATION OF WALL (mm)

DESCRIPTION DERNmON Toght o

Moderately Wide 10.0.30.0

Wida >30.0

Open 3.0· 10.0

FigureA-2

Project No.: 94·1100

GeoTransil Geotechnical Investigation
Consul_Is Eastside Extension

Metro Red Une

Explanation of Boring Logs
(Sheet 4 of 4)

Moderately Open 1.0· 3.0

Slightly Open 1.0

2-94

Clean No film or coating

Very Thin O-lmm

Moderately Thin 1-3mm

Thin 3-10mm

Moderately Thick 10-30mm

Thick >30mm

Note:
1) Terminology adopted and modified from Engineering Geology Field Manual,

U.S. Department of the Interior Bureau of Reclamation.

2) Color description from the Geological Society of America's Rock Color Chart.

3) For descriptions of weak sedimentary rocks also see key to soil definitions.
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~ GeoTr;jnsit
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Project Name:
I

Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE- 1 Sheet 1 of 4

Boring Location: Atlantic/Whittier Elevation and Datum{feet):192 MSL

Date Started:11/8/93

Tota
Depth (feet): 91.0

Health and Safety: Level D

Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary

Boring Diameter: 5 inches

Number 0
Samples:
Completion
Information:

19

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Marshall Payne

am les

7 12/18 11
2S 15 [11]
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~o Cl
:::l+= c Q)
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2/12

6/12 9.6 108 20 74
[8.7]

>0;
~ 1Il
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> c::
0'"'
(.) ::l
Q).ca:,g

8 12/12 9.0 115 14 800
9 [9.0]

8
9
8
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>+-'.c
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0:::l.E
-oeoa:lu-,

o..s

3D

urc;;§ .~
~

~
Q)u (I)';; ..c Q)

CJ) ell ell -c
E

:::>u.~ ~:::> :::l.... CD Z

af

D

1 D

CLAYEY SA ; ar yellowish brown,
moist, medium dense, fine- to
medium-grained, low to medium
plasticity clay

increased sand content, CLAY with SAND,
hard, fine- to medium-grained sand

Description

ALLU IU
CLAY; dark yellowish brown, moist, stiff,

medium plasticity, trace fine-grained
sand and subrounded fine gravel

FILL
Asphaltic concrete and base

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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of 4Sheet 2

2/18

8/12 10
[10]

Samples

11 10/12 9.0 121 13 913
12 [9.0]

14 12/12 9.0 105 15 825
15 [8.0]

5
11
14

10
18
21
10
12

5D

85

9D

1 D

ya 45

u
'c>~
0'­-c
~:::J

"

(J).- c
000

U(I)"+:;
(J) lll(e

:::Ju.~-
Description

94-1100 Boring Number: PE- 1
Metro Rail: Eastside Extension - Metro Red Line

increased sand content, SANDY CLAY,
fine- to coarse-grained sand

decreased sand content, CLAY, trace
~oarse-grainedsand, trace gravel to 1"
In size

CLAY; dark yellowish brown, moist, very
stiff, medium plasticity, trace
fine-grained sand

5

Project Name:
Project Number:

30 51LTY A D; dar olive brown, moist, 8 7/18 9.0 21 830
medium dense, fine- to 65 12 [8.0]
medium-grained, trace coarse-wained, 12
nonplastlc silt, trace fine angu ar gravel
to 1/4 " in size

' .. [rig chatter from 32' to 33.5']

CLAY with SAND; dark yellowish brown, CL 7 D 11 7/12 9.0 106 19 850
moist, very stiff, medium plasticity, 12 [9.0]
fine-grained sand, trace fine gravel to
1/4" In size

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line

I Sheet 3 of 4

10/12 9.0 98 21 b940
[9.01

Samples

16
22

11 8/18~.0 P928
19 [9.01
22>-

>­
12D

>-

Oya
11 S

C/J'- c:(1)0
U (I)".jj
C/J..!!:!ro
:::>U,~-.-

Description

94-1100 IBoring Number: PE- 1

-
-
-

Project Name:
Project Number:

~.: .. CLAYEY SAND/.SILTY SANQ; yellowish -,SCISM
t% . brown, mOist, dense, fme- to _
~'.': medium-grained, trace coarse-grained _
~:. sand, nonplastic silt to low plasticity _
t% . clay -

~: =
~ .. ' -
~" -

55 SANDY SILT; yellowish brown, moist, very _ ML
stiff, low plasticity, fine- to _
medium-grained sand _

-

-
-

-
60 .. SAND with SILT; dark grayish brown, SP-SM.. moist, very dense, medium- to -

.. coarse-gramed, non~lastic silt, some.. : fine gravel, [rig cha er at 61 'j. ,

.. -

b954

-

9/12 9.0 93 13 1050
[9.01

8/12 9.0 1038
[9.01

8/12 9.0 108 10 1020
[9.01

30
35

30
35

40
65

I..-

HS
I--

I-­

leD
I--

-
14 D

-

SM
-

-
-
-
-
-_ SP-SM
-
-
-
-
-
-
-
-

olive brown, dense, fine- to -=
medium-grained, trace coarse-grained,
some rounded to subangular gravel to _
1/4" in size . _

-
-
-
-
-

-70- '.:'. '. increased silt content, SILTY SAND, very
_ :: '. dense, trace gravel to 1/4" in size
-::.
- .: .
- : .- .'

-.: ..
- ": '.

~5- :.-.::.

175-=~.. :'. decre~sed s.ilt content, SAND with SILT,
'. . light olive brown, dense

Note: ThiS boring log IS based on field classificatIOn and visual soil descflptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may dfffer at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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4ofI Sheet 4

15/181Q 1108
[9.01

Samples

14
22
26

()

'Q4.,
0'­-cg;:,

"
Qya 1) SML

Description

94-1100 IBoring Number: PE- 1
Metro Rail: Eastside Extension - Metro Red Line

SANDY SILT; olive brown, moist, hard, _
nonplastic to low plasticity, ,_
fine-grained sand, some coarse-grained_
sand-

Project Number:
Project Name:

-
I8s :'.", SILTV SAND.; light yellowish brown, mOist, SM

': " , dense, fine-grained, some medium- to
,'.:. ' coarse-grained sand, nonplastic silt ...

-
1E D

-
30
45

8/12 10 91 171120
[9.01

...

~O-~'I"{ decreased silt content and increased gravel-= SP-SM 1SS
...:.: 1 content, SAND with SILT and --I---+----l-~

1

\ GRAVEL, grayish brown, very dense,
medium- to coarse-grained, gravel to
1/2" in size

25
75

8/12 10
[9.01

1140

Boring terminated at 91.0 feet. ...
Piezometer dry on 1/11/94.

~s- ­
...

...

1100-
...
...
-
...
...
...

-
-

1PS-
...
...

...
-
...

-
-

-
...
...
...
...
...
...
...
...

Note: This boring log IS based on field classification and visual soil descflptlOn and IS further modified to "'clude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and tit the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are tI
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface materiel types and the transitions may be gradual.
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90'
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Not to SCale
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WHITTIER BLVD.

Project No.: 94-1100
GeoTraNil Geotechnlcallnvestigatlon
Consultanls Eastside Extension

Location of Boring
PE-1

AgureA-3A



Traffic Box

o

CO)

o

~ 1.0
o 0

J.-.-:~::t-''r--- PVC Slip Cap

---- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

= 87.5 Feet

= 65 Feet

= 64.8 Feet

= 34.8 Feet

= 33 Feet

= 29 Feet

= 2 Inches

= 0.01- Inch

= #2/12 Monterey

= 1/2 Inch Pellets

Project No. 94·1100
CeoTransit Geotechnical Investigation
Consullanls Eastside Extension

Metro Red Line

2-94

Piezometer Installation Schematic
PE-1

Figure A·3B
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE- 2 Sheet 1 of 3

Boring Location: Ferris/Whittier Elevation and Datum(feet}: 192 MSL

Date Finished:11/8/93

am les
Cil
11>

> ... .::
>C'-'
o::J .5
-0<0COu-..,

o.s

Checked By:
Marshall Payne

Grouted to surface

~Q)
E
::J
Z

14 Depth to possible
Water (feet): 52

70 8 Dept to
. Bedrock(feet}:

CJ)0- c
(1)0

U(I)°t=
CJ)~ca

::JuoS:?-Description

Boring Diameter: 5 inches

Drilling Equipment: Mayhew 1000

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Drilling Method: Mud Rotary

Health and Safety: Level D

4 13/18 5.0
1 S 4 [5.0]

5

FILL
Asphaltic concrete and base, fine- to

coarse-grained sand with gravel

ALLUVIUM
CLAY; dark yellowish brown, moist, stiff,

medium plasticity, some fine- to
medium-grained sand

yellowish red, very stiff, trace fine- to
coarse-grained sand, trace fine
subangular to subrounded gravel,
slightly porous

reddish brown, hard

[rig chatter from 17.5' to 19.5 'J possible
interval of SAND with GRAVEL

SW

a

oa 2 D

3 S

16
20

10
21
30

3/12 5.0 109 22
[5.0]

15/18 5.0
[5.0]

Note: This boring log is based on field classHicstion and visual soil description and is further modified to include results of laboratory
classification tests, where availableo This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other Iocstions and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 Boring Number: PE- 2 Sheet 2 of 3

(J)~
:; -.= g>(J)
~ c: .- E
.!!!! =Ei=
o c: c

::2E 0
u

114 16

e:g >-
Q.::J ~se ~

Cl c:«"'" (J)>al c
CD

4/12 5.0
[5.0]

>-0
... Q)

(J)'fi
> .5
0-
u ~
(J).t::

CI:,g

Samples

27
41

14 15/18 5.0
21 [5.0]
30

18 12/12 5.0 105 22
35 [5.0]

14 18/18 5.0
18 [5.0]
22

9S

5S

6D

u
'Q4..
0'­-c:
~~
~

Goa 4 DCL

'I'\._c:
'''000u 00';;
(fJ~1ll

~U.5:?.....
Description

reddish brown, hard, occasional
coarse-grained sand

decreased sand content, CLAY, yellowish
brown

dark yellowish brown, very stiff, blocky soil
formation with clay skins, possible
paleosol

. SANDY CLAY; reddish brown, moist, hard,
medium plasticitYh

fine- to medium­
grained sand, slig tly porous

.. interval of SILTY SAND, reddish brown, SM 12 18/18 5.0
dense, fine- to medium-grained 7 S 18 [5.0]

25

[rig chatter at 37'], interval of SAND, SP
coarse-grained

CLSANDY CLAY, yellowish brown, nonplastic
to. low plasticity, fine-grained sand,
micaceous

8 0 24 12/12 5.0 92 21
30 [5.0]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS bortng log IS based on field classificatIOn and Visual soil descrtptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Uthologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE- 2 I Sheet 3 of 3

> .!:2
Samples

.I::- 0> cn'c;;§ 00 >00 - a.> #.......... 0 Description U en';:; ~ ...
~ ..... ~ ... Q) E"C

~~
0> a.>a. a.> 0 a.> a.>-fi a.§ ...-

a.> a.> cn~ctl -e::
.o~

e:: t.l ::J+-' :§EO::!=. .I:: :::>U.!:2 ~:::> .2 S·5 ~.§
0.0 ?iii +-,e::

.....
§~

-0,
5~

en a.>
~i=::i - ~ aJu~ (,) ~ «tl .- +-'Oe::

Z 0 a.>.r:

~~
0 ~o

0
.s a: )~ u_I SANDY CLAY; yellowish brown, moist, CL Goa

1C - 100/7" 6/7 5.0 125 13_'. hard, medi.um plasticity, fine- to Q. --
_. coarse-grained sand [5.01

_.: .· . SILTY SANDti yellowish brown, wet, very SM
- .. dense, ine- to medium-grained,
-: .. nonplastic silt

· . [rig chatter at 52', fine gravel layer]

55- - -- 11 S 37 11/11 5.0 --
- .. - 50/5" [5.0]
-:.': -:
- ::." ..
- ':' .
- ... : ..
-': : · .- ' ..
-

60- ·.. . decreased silt content, SAND with SILT; - 8W-8~ 12IL-·.. 100 2/6 5.0 114 16 --·.. yellowish red, fine- to coarse-grained,-·.. [5.0]
- ·.. some fine to coarse wavel·.. coar~e-grained sand past 1" gravel to 2"- .·..
- ·.. In sIze·..- ·..
- ·..·..- .:..
- ·.. -·..

65-'·.. -..;.
increased silt content, SILTY SAND, 8M - 23 11/18 5.0· . ---'. yellowish brown, fine- to 138 30 [5.01

.. medium-grained, micaceous - 40_: ..
· .-'.. -

-
- -
- · .

-
70- · . -

-~ ,CLAYEY SANTI with GRAVEL; yellowish - Sf 114h'r 100 2/6 5.0 111 11". :" --
- brown, wet, very dense, flne- to - [5.01
- l\ coarse-grained, medium plasticity clay,-- fine suIJanaular to subrounded aravel

Boring terminated at 70.8 feet.
Possi Ie groundwater at 52.0 feet below

surface.

175- -

-
-
-
-
-
--
-

.. . .
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Project Name:

~ GeoTransit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE- 3 Sheet_1 of 4

Boring Location: Mc Donnel/Whittier Elevation and Datum(feet): 195 MSL

Health and Safety: Level D Date Started :11/9/93 Date Finished:11/9/93

Total
Depth (feet): 106.0Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary Num er 0
Samples: 21

epth to
Bedrock(feet):
Depth to
Water (feet):

Boring Diameter: 5 inches Completion
Information:

Piezometer installed

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Marshall Payne

Sam les

Description

5 16/18 9.5
2 5 11 [8.0J

14

ILL
Asphaltic concrete and base

AL UVIU
CLAY with SAND; reddish brown, moist,

stiffJ medium pl~sticity, fine-grain~d
sana, trace medlum- to coarse-gramed
sand, trace gravel to 1/4" in size

decreased sand content, CLAY, very stiff,
trace fine- to coarse-grained sand and
fine gravel

dark reddish brown, stiff, trace fine-grained
sand

at

1 D

3D

8
8

5
7

7/12 9.0 115 18 73
[8.0]

738

7/12 9.0 102 23 743
[8.0]

Note: This boring log is based on field classffication and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions maybe gradual.



Geo Tr;;nsit
Consultants

Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 Boring Number: PE- 3 Sheet 2 of 4

808

.5
[8.0]

9/12 6.0 119 15 800
[5.1]

Samples

4
6
8

9 12/12 4.6 101 20 82
9 [3.9]

20
24

8 12/18 5.8
17 [4.1]
15

50

6 S

70

uriii §
u.Q4.. ..uw.;:::; 0·-

~Q)cnl'Ol'O -c:
:::>u.~ ~:::> E- " ::J I-Z

oa
4S

Description

ILTY SA ; olive, mOist, very dense, ine- 12 8/18 4.7 825
to coarse-grained, nonplastic silt, some 8 S 28 [3.9]
subangular to subrounded fine gravel 25

SAN Y LAY; dark yel owish brown, L 9 0 7 12/12 5.2 104 19 833
moist, stiff, low to medium plasticity, 10 [4.5]
fine- to coarse-grained sand

stiff, fine-grained sand

CLAY; dark yellowish brown, moist, very
stiff, medium plasticity, some
fine-grained sand, trace medium- to
coarse-grained sand

CLAYEY SAND/SANDY CLAY; dark reddish
brown, moist, medium dense/stiff,
fine-grained sand, trace medium- to
coarse-grained sand, medium plasticity
clay, trace angular gravel to 1/2" in
sIze

increased sand content, CLAY with SAND,
hard, fine- to medium-grained sand

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where availabla. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The datil presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTrQnsit
~ Consultants

iProject Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red line
94-1100 Boring Number: PE- 3 Sheet 3 of 4

839.1
[4]

E=g >
Q.:J ...
Q. 0 ?iii
-0, "'c«-" Q)
>~ 0

!E

Samples
u
'Q4.-
0'-
-I:
~::::>

<.::l

Description

:",:'. SILTY SAND; olive brown, moist, dense,
:: " " fi.ne- to medium-grairyed, nonplastic

. SIlt, trace coarse-grained sand and clay

12 10/12 4.7 116 13 846
14 [3.8]1105 4-;~,""'S=-:-A-:-N'""D="'Y"""-::C""'L-:A""'Y"";-d""a-r""'k-r-ed""'d""'i""'sh"""""'b-ro-w-n-,-m-o""'is-t-,---i-----:C=l,...--l

very stiff, low to medium plasticity,
fine- to coarse-grained sand

60 " SILTY SAND; olive brown, moist, dense, SM 8 12/18 5.3 900
, medium- to coarse-grained, nonplastic 1 S 18 [4.4]
. to low plastic silt, trace clay 23

5 increased coarse-grained sand content, 14 7/12 5.3 111 15 912
medium dense 1 0 25 [4.41

70 SANDY CLAY/CLAYEY SAND; light Cl/SC 10 12/18 5.4 930
yellowish brown mottled With light 1 S 23 [4.71
~ray and black, moist, hard/dense, low 25
o medium plastici~, fine- to

coarse-grained san , some gravel to
1/4" in size

5
1 0 40 7/10 4.9 113 14 945

40/4" [4.51

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTr;:.msit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line
4

1112

1030

5 1020

of

-- P95"J

5/9

5/6

I Sheet 4

~/12

10/16 6.1
[5.0]

5.5/12 5.7 115 151054
[4.3]

Samples

45
60

22
40

45/4"

n::Q: 100

I--

2C S
"-

I-­
19 D

I--

,,,,I-- 35
1c~ 75/3"

(f)'- c
(.)

000 .~ ...UCIl";; 0'- G)-c(f)ctlctl
~::J EI~::JU.S2- (,!) :::lI-

Z

- SC Qoa 1E S
- "-
-
-
-
-
-
-
-

-
-

-

Description

94-1100 IBoring Number: PE- 3

-
-

SILTY ~ . Iy SILT, dari< olive
brown, mOist, very dense/hard,
fine-grained sand, trace medium- to _
coarse-grained sand, low plasticity silt_

-

Project Number:
Project Name:

-w CLAYEY S.AND; light gray with wh.ite
Jra'7:.;<.. mottling, n:'!0ISt, very den~~, flne- to
_~ coarse-grained, low p'las~lclty clay,
_~ some gravel to 1/4" in sIze

~~85-W
_ .0." SAND with GRAVEL; light brown, moist, -
- :.:1. very dense, fine- to coarse-grained -
_::~:: dark angular to rounded gravel to 2" in _
_.;.: : size, trace nonplastic silt --.•...
-;.:~- .:..
_::~ .
- .;....

90-~~ - SW S··'_.;.. increased silt content, decreased gravel - )IV

_:-: : content, SAND with SILT/SILlY ISM
_::: : • SAND, trace gravel
- .:.-:.: .
-.'..
- ::: :
- .:..
-:.: :

95-':" -_.:.. trace. angular to subrounded gravel to .1/2" _
_:::: In size _
- '.' ..

- ~:~ ~
_ .1.
-
-

1~O-
-
-
-
-
-
-

1~5- : :'. decreased silt content, SILTY SAND, dense:
. . nonolastic silt

SM "­
210 28

40
7/12 6.1 97 211135

[5.1]
Boring terminated at 106.0 feet.
Piezometer dry on 1/11/94.

-
-
-

Note: This bortng log IS based on field classification and Visual soil descrtptlon and IS further modified to If1clude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Traffic Box

-+-+-- PVC Slip Cap

--- CemenVBentonite Grout

+---- Schedule 40 PVC Flush Threaded Casing

~--- Bentonite Seal

C\l
Cl
~

Cl

.,...
Cl :~~f---- Schedule 40 PVC

Flush-Threaded Screen

Filter Pack Sand

'L-.:~*""--- Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Bentonite Pellets

= 75.2 Feet

= 75 Feet

= 75 Feet

= 45 Feet

= 42 Feet

= 37 Feet

= 2 Inches

= 0.01 Inch

= #2112 Monterey

= 1/2 Inch Pellets

Project No. 94-1100
eeoTrallSl! Geotechnical Investigation
Consultants Eastside Extension

Metro Red Une

2-94

Piezometer Installation Schematic
PE·3

Figure A·58



~ GeoTrl)nsit
~ Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE- 4 Sheet 1 of 4

Boring Location: Duncan/Whittier Elevation and Datum(feet):196 MSL

Health and Safety: Level D Date Started:11 /9/93 Date Finished:11 /9/93

Total
Depth (feet): 85.7Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary Number 0
Samples: 16

epth to
Bedrock(feet):

epth to possible
Water (feet): 50

Boring Diameter: 5 inches Completion
Information:

Grouted to surface

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Greg Renfrew

Checked By:
Marshall Payne

6/12 5.5 103 24
[5.51

15/18 5.5
[5.5]

6
11
20

16
2620

3 S
oa

5 11/18 5.5
1 S 11 [5.51

15

SW

CL

cn'_ c (.') 0 >-0 Q);:R'Q>..... ... Q) ... Q) >-III 0 Q) ~ ... .c: Q).c: ... 0
g'Q)Ul/l"';:: ... ::l+::'0'- .c Q) C <.> > g ?iiicnalal -c E o ::l .5 ... c =E~::::l 0" "'c .~ Q)::::lU.S:2 -0(0 (.') gj '':::i=::l I- CDU--: Q) 0'"- e" Z Q).c: 0 ~§ 00 a::,g.s u

aFILL
Asphaltic concrete and base, sand with

gravel

Description

yellowish red, hard, increased fine-grained
sand content

ALLUVIUM
CLAY; yellowish brown, moist, very stiff,

medium plasticity, trace medium- to
coarse-grained sand, slightly porous

::::::: possible interval of SAND...
CLAY with SAND; dark yellowish brown,

fine- to coarse-grained sand

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTriJnsit
~ Consultants

Note: Th,s bOflng log IS based on field classfflcatlOn and visual soil descriptIOn and IS further modffied to mclude resuhs of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 4 I Sheet 2 of 4

> CJ
Samples

.c- Ol en'-C:: '54., fij >i - CIJ#,...... 0 Description
cno ....

~ ... ~
E"O

o.CIJ (5 ucn-,;:; 0'- CIJ .... .1:: o.§

~~
.... - OlCIJ

CIJCIJ en C'C C'C -c::

E!,~
c:: (.) CIJ (.) :::::l'" :§E.c g:::> .2 5 .S: > c: 0.0 ?iii ... c::

o:t:. :::>U.!2
_...... 0" c> 5~.-;;

cnCIJ :-ei=
~ - '" aJu~ CJ gj

«~
.- ...

:::::ll- CIJ.I:: oc:: 0Z 0
a:~ 6&l 0 ~o.s u

CLAY with SAND; dark reddish brown, - CL Qoa 40 24 6/12 5.5 114 17 -
moist, hard, medium plasticity, fine- to- - 44 [5.5]
coarse-grained sand -

-
-
---
-

~5- '-.. SILTY SAND;. yellowish prown, [TlOist, very _ SM 21 18/18 5.5 --
dense, me- to medlum-gramed, trace _ 5 S 30 [5.5]
coarse-waine~ sand, nonplastic silt, _ '- 34

.. some c ay, micaceous _
-
-

'. -
-

- :.
30-::, " . dense - - 21 6/12 5.5 111 17- ': 60 --

-:. ' - 50 [5.51
. ' ..

-
-

, .

35- .' - - 36 10 5.5" 7 S --
- :50/5.5" /11.5 [5.5]
- .. -
- -
- -
- .. -
- -

"

~O-
.. -

ITSILTY CLAY with SAN.D; reddish yellow, '11M 8 70/7" 6/7 6.5 101 26 --
moist, hard, nonplastic to low = [5.5]
plasticity, fIne-grained sand

145- - -increased sand content, SANDY CLAY, CL 20 18/18 5.5 --
dark reddish brown, medium plasticity,- 9 S 30 [5.5]
fine- to medium-grained sand, some - - 34
fine gravel -

-
-
-
-
-

.. . .



~ GeoTransit
~ Consultants

Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE- 4 I Sheet 3 of 4

-w~ CLAYEY SAND; reddish yellow. to yellowish_ SC
_~:.. brown, wet, very dense, flne- to _-v/./ coarse~grained, medium plasticity clay, _
_~ some fine gravel _

~ :

Samples

Qoa 1ClQ 90

,,.._ c:
'oU C/) 0
UCIl";;
rJ)~ro

::::::>U.~
'+-

Description

[slow drilling and chatter;. 54'- 85'] -1SW-SC
SAND with CLAY and GliAVEL; reddish _

v.ellow tp yellowish brow!'), wet, very _
aense, flne- to coarse-grained, medlum_
r;?lasticity clay, fine to coarse gravel to _
1-1/4" in size _

-
-
-
-

12:0: 100/3" < 1/3 6.0
[5.51

13~ 60/3" < 1/3 5.5
[5.51

10

5.5
[5.51

2/311~ 60/3"

SP-SM

-

-

SAND with SILT and GRAVEL; yellowish
brown, wet, very dense, fine- to
coarse-grained, nonplastic silt, angular
to subangular gravel to 1-1/4' in size

~:.' .

0·.

~:....

~O- C?'•••..

o·

-
1..:lb170/2.5"l--1/2.! 6.5

[5.51
11

o·

- :'..
[) .- .. ' .

- ~: ...
- :.
- 0 .175- .....
- Q.'•.

'!'.• :.

f!i.' ..

0.··

p.. :

-

-
-
-
-
-
-
-
-

~ 60/3" 0/3 6.0
[5.51

Note: This boring log IS based on field classificatIOn and visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTransit
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 4 1 Sheet 4 of 4

> t.)
Samples

.r::;- Ol (/r- c: 'Cl.,... 0; >0; - OJ#......... 0 Description
000 ...

~ .... ~ ... CI> E"C

1~
0.(1) "0 uw.;:; 0'- (I) (1)"5 Q.§ ...- Ol(l)
(1)(1) cn~ co -c: .0 Ig

c: (,) ::I .... :§E.r::; g::) .2 5.5 > .5 0.0 ~ .... c:
0:::' .... ::)u.~ E 0- -i:;,

P~.;;
C/)(I) =Ei=::i - e" a:lu~ t.) gj

«~
.- ....

::I I- (I)':: Oc: 0Z 0
5~

0 ~ooS a: .5 u
Cl :. SAND with SILT and GRAVEL; reddish _ Sp·:SM l:roa H rB" 0/2.S" <1

[~:~]
6 ---.: .- ' .. yellow to yellowish brown, wet, very - /2.S

o . dense, fine- to coarse-grained, gravel-:: . -
- Q:-

.. to 1" In size, nonplastic silt -
- :. -
-0" . -- .:." .. -
-fO:.· '. -
-.' -

~s-
~. : -

- - IH:fn- 70/4" < 1/4 6.0 S --
- Boring terminated at 85.7 feet. - [S.5]- Possi Ie groundwater at 50 feet below -
- surface. -
- -
- -
- -
- -
- -

90- -
-
-
-
-
-
-
-
-
-

~s- -
-
-
-
-
-

- -
- -
- -

joO- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

joS- -
- -

-
-
-
-
-
-
-
-

1

1

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the 10CBtion of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface materitll types and the transitions may be gradual.
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GeoTransit
Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE- 5 Sheet 1 of 4

Boring Location: Eastern/Whittier Elevation and Datum(feet):209 MSL

Health and Safety: Level D

Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary

Boring Diameter: 5 inches

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Date Finished :11/1 0/9

80 4 Dept to
. Bedrock(feet):

15 Depth to
Water (feet):

Grouted to surface

Checked By:
Marshall Payne

754

7/12 3.9 116 10 805
[3.51

9/12 3.7 109 15 748
[3.51

9
11

12
14

19 10/18 5.6
2 S 22 [3.81

27

3D

1 0

GoaL

am es
(J 0 >-0 --c

CD~(/)"_ c: 'Q>.... ~ Ql ~ Ql Ec: >-(/)0 CD ~+-,..c: CD 13 Q.~
~o

g'CDU (/)';:: 0'- .J:l CD c: (,,) 0. 0 +-' ~+=
cnltlltl -c: o ~.S

> c: ?iii +-'c: §.Eg:::> E 0" -~ ~c:

:::>u.!2 -0<0 (J g: Cl .!!? CD
~ ~ a:lu-., c::x:~ CD O+-' c~.... ~ Z CD..c: >(J c :;E§0 a:,goS o~ U

a

Description

ALLUVIUM
SANDY CLAY; dark reddish brown1 moist,

very stiff, medium plasticity, Tine- to
coarse-grained sand and fine gravel to
1/4" in size, some roots

FILL
Asphaltic concrete and base, sandy clay

with abundant roots

. CLA N ; lig t 0 ive brown, moist,
dense, fine- to medium-grained,
nonplastic to low plasticity clay, trace
subangular to subrounded gravel, trace
roots

. :.'.. dark yellowish brown, medium dense, fine-
". to coarse-grained sand, some coarse

. . . gravel

>­
J::.- Cl+-,+-' 0
a.CD -0CD CD
C::t:. -E

:.J

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTransit
~ Consultants

Note: ThIs bOring log IS based on fIeld classifIcatIOn and vISual soil deSCriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 5 I Sheet 2 of 4

> (.)
Samples

.!:- O'l (J)'- I: '54- 0 >0 - al#.......... ..2 Description
(/l0 ...

~ ..... ~ ... CD E"'C t]o.al ucn-.;:::; 0'- al alii o.s ...- g>al
alal 0 (J)~ lC -I:

.0 I~
I: '-' ::J .....

.!: ~=> ..2 5 .5 5~
0.0 ?in ..... 1: =Eo:t:. ..... =>u.~ EI~
-CD 5~__ (/lal

~i=:.J .... CD aJu~ (J ~ <~
.- .....

::J al.r:. 01: 0Z 0

6~
0 :2 0.s c:: .~ u

- '. SANDY SILT; dark yellowish brown, moist, _ ML Goa
1
9
6

8/18 4.8 0809
very sti f, low plasticity, fine- to _ 45 [3.8]
medium-grained sand _ - 14

-
-
-
-

-. -
- -

~5 SANDY CLAY; dark reddish brown, moist, _ CL
I--

9 8/12 5.1 110 16 b8l85 Dvery stiff, medium plastici~, ._ I-- 17 [3.7]
nonplastic silt, fine- to me ium-grained_
sand, trace coarse-grained sand and _
gravel to 1/2" in size _

-
-
-

30 :' _-._interval of SILTY SAN'@ dark yellowish -= 5M '- 6 10/18 5.0 0824
-- . - brown, moist, me ium dense, fine- to _ 6 5 9 [3.7]
- - .' coarse-grained, nonplastic to low I-- 11
- - clastic silt trace cravel to 1/4" in size. -o .

GRAVEL with SAND; light olive brown, GP'0 -
~ .. c moist, very dense, fine- to -
· o· coarse-gramed sand, [rig chatter at -
9' . c 32'], some cobbles -

.0 -
35-0 . c [no recovery due to gravel and cobbles] - fi 50/3" 0/3 0835'0 --

o.. c
• O' -
9' .c -

.0 -
0 'C -

0o.. c

• O'

~O-f:· increased sand and silt contentl SAND with-=: 5P-5M
I-

20 8/16 4.9 0859
SILT and GRAVEL, light olive brown _ 7 5 31 [3.8]

0'. mottled with white, nonplastic silt, I- 50/4"
· . subangular to subrounded gravel to
l?:- 1/2" in size -
0-· .

-I¢:: '.
-
~.:45- decreased sand and silt content, GRAVEL - GP 8 :0: 75 3/6 4.2 11 0909- '0

- o.. c with SAND, gravel to 1" in size - [3.6]
-. O' -
- 9' .c -
- .0 -

0 'C -
- 0 -

;, .. c -
• O' -
I~ •

.. . .
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4of

8/1 ts 4.7 PS27
[3.6]

I Sheet 3
Samples

20
35
30

(.)

'Ql.....
0'--c::
~:>

C)

I--

Qoa
95

SM

Description

94-1100 IBoring Number: PE- 5
Metro Rail: Eastside Extension - Metro Red line

- --_SILTY SAND; dark olive brown, moist, very _
- dense, fine- to medium-grained, _
: nonplastic silt, some sU15angular to _
_ subrounded gravel to 3/4" m size, _

layered _
-
-
-
-

Project Name:
Project Number:

1009

13 09384.2
[3.6]

5/7

7/12 4.1
[3.7]

10/12 4.0 105 21 P959
[3.7]

15
25

30
75

1eD 75/1"!=-

-
125

-

-
11 D

-

-
_ 5M/GP
-
-
-
-
-
-
-
-

-
- 5M
-

0.0.-'

60-- -
. decreased gravel content, 51LTY SAND,

dark yellowish brown mottled with
- reddish brown, medium dense,

medium- to coarse-grained, trace
gravel to 1/4" in size

-
-
-
-
-
-

- -
~5- . - olive brown mottled with black, very dense:

- fine- to coarse-grained, trace
subrounded fine gravel

155- -0-: alternating. layers of SILTY SAND and
:.:ii. GRAVEL; greenish brown, fine- to
.: ~'~ coarse-gramed
-." .:

-
-
-

0,

• '0

• '0

0' ,

0' ,

, '0

1052

4.3 115 12 1030
[3.6]

4/6

0/10~ 30
~ 75/4"

1~ B
I-- .

1~~ 75

- 0',

- ,'0

0' ,

, '0

0' ,

1-7'51- ',',.
II' ,,0

170-Fr-L+t--~...--:-;,=---:-:---=-=,...".......,~..."..-,...--;----~-+---
0'. SAND with GRAVEL, light brown, moist, _ 5P/5W

very dense, fine- to coarse-grained _
sand~ grCilvel. to 1/4" in size, trace _
nonplastlc silt _

-
-
-
-
-
--
-
--
-
-
-
-
-

Note: This boring log is based on field classification and visual soil description and IS funher modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: This bormg log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 5 I Sheet 4 of 4

>- u
Samples

~- C> em;; § .~ Cii >-i E"C Q)#........ 0 Description ...
~ .... ~ >-o.Q) (5 U ell';:; Q) ... .r: o.§ ...- C>Q)

Q)Q) cnmm -c
-Eig

c:: u Q) u

i~
;:, ....

:§E
~ g:::> .2 5 .E > c:: 0.0 .... c::

c:t:. .... :::>U.!2 0" -0,
~a5

eIlQ)
~i=:J - ~ a:lu ~ u gj <l:tj .- ....

;:,~ Q).r: OC CZ 0
~~

c ~oE a: .~ u
~ I SAND with GRAVEL; light brown, moist,

"'__
II:; n 100/5" 4/5 4.~ 101 20 11110

very dense, fine- to coarse-grained, _ [3.71
gravel to 1/4" in size, trace nonplastic_
silt

Boring terminated at 80.4 feet. -
Groundwater was not apparent. -

-
-
-

85- -
-
-
-
-
-
-
-
-
-

90- -
-
-
-
-
-
-
-
-
-

95- -
-
-
-
-
-

- -
- -

-
100- -

-
- -
- -
- -

-
-
-
-
-

1105- -
-
-
-
-
--
-
-
-

.. ..

1
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE- 6 Sheet 1 of ~

Boring Location: BrannicklWhittier I Elevation and Datum(feet) :209 MSL

Health and Safety: Level D Date Started:11/1 0/93 Date Finished:11/1 0/93

Drilling Equipment: Mayhew 1000 Total 80 0 Depth to
Depth (feet): . Bedrock(feet): ---

Drilling Method: Mud Rotary Number of 15 Depth to
Samples: Water (feet): ---

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Greg Renfrew

Checked By:
Marshall Payne

Samples

Description

1I
~;~haltic concrete and base 1.5' thick, =

gravel and sand _

(J)'(i; 5 to)

'Q>....
UUl"~ 0'-
CJ)ltlltl -c
~u.~ g~- C)

at

CL Goa

>0
... Q)

Q)"5> c:
0"
to) ~
Q)-C

a:: g

6/18 4.5
[4.5]

12/12 4.5 110 17
[4.5]

14
20
30

16
20

I--

I--

2 S

I--

3D
I--

SW

SM

-
-
-
-
-
-
-

• 0'.'

.'. '0

.'. '0

• 0'.'

· ,i ..

.'. '0

· 0'.'

.'. 'Q

o. [rig chatter to 1.4.5']
:. :.~ SAND with GRAVEL; yellowish brown, :

moist, dense, fine- to coarse-grained, _
angular gravel to 1" in size, trace _
nonplastlc silt _

-
-
-
-
-
-
-
-
-

-::
-:
- :
-.'
- ::
- '.
-:...

10-'~-:'

15- '. SILTY SAND; reddish brown, moist,-
'. medium dense, fine- to coarse-grained,-
. nonplastic silt, trace clay -

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. .Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS bormg log IS based on field classificatIOn and Visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 6 I Sheet 2 of 4

>- ()
Samples

..c- O' (/)'_ c:
'~ OJ >-i E:O Q)#...... ..Q Description

lIlO ...
~ ... ~ >-a.Q) (JCIl"';::; Q) ... ~

a.§ ...- O'Q)
0 -c: c: <.l Q) <.l 4] :::J'"Q)Q) (/) ctl ctl

~:) .0Ig 0.0 :§E
0:= ..c :)u.~ ..Q 5 ,S > c: ... c:... E 0'" -0,

D~
lila> =Ej:::::i ....

" :::J ccu~ () gj «ti .- ...
~ Oc:

Z 0 Q)~

6~
0 ::i: 0 0

.s a: .~ U
, , SILTY SAND; reddish to yellowish brown, _ SM Qoa 45 75 8/12 4.5 -

very moist to wet, very dense, fine- to _ - 50 [4.5]
, ,

coarse-grained, nonplastic silt _
" -

[strono ria chatter at 23'] -
, ,

""D: GRAVEL with SILT and SAND; yellowish - GW-G~·rr-;, brown, wet, very dense, an~ular to -
- 0'- subrounded gravel to 1-1/4' in size, -

~5-
o. fine- to coarse-wained sand

d
nonplastie-o' .

5[:Q:-P>r- silt, some cobb es and boul ers - 90 2/6 4.5 123 14 --
- 0 - [4.5]
- O. : -

p. r-;, -
o .- -
0". -
~ .. -Y·..

0 -
O· : [stro~ chatter continues to 57'] -

30- .0' - fS::> abun ant gravel - 50/3" 0/3 4.5 --
o. : - [4.5]
0
O' : -

-yo -
0 -O' -
)~ probable cobbles present past 33' -. ..;
O. : -
Q

35- o' : -
~.:'; boulder about 1 'in size -

- 6 B -- --
O' -· . -
p -): -o. :

<;) -
O' : -

-y . -
- 0
O'· .- p. ,

140-~.h [bag sample from shoe, rock fragments, - 7~-:9',: probably some cobbles] 100 <1 4.5 6 --
- O' . /2.5" /2.5 [4.5]
-p> '.
- 0

-O'
- p.
p- O. :C).

:O'

45-p>~ - ~
0 4.5 --O' 8 B· . [4.5]. ~. - -
:>: -o. : -Q.
~. : -

y. , -
o· -0, : -
~.

:> -
..
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE- 6 I Sheet 3 of 4

Description

GRAVEL with SILT and SAND; yellowish
brown, wet, very dense, an~ular to
subrounded gravel to 1-1/4' in size,
fine- to coarse-grained sand and
nonplastic silt

CJ)'- c:000
U OO'.j:j
CJ)ltlltl
::>(J.~....

ItiW-Grv Qoa 9 B _4·5 --
_ I-- [4.5]
-
-
-
-
-
-
-

-
-
-
-

60-

SANDY SILT; yellowish to reddish brown, _ ML
wet, hard, nonplastic, fine-grained _
sand _

-
-
-

1eto: 140

11 to: 100

4/6 4.5 101 24 -­
[4.5]

3/6 4.5 96 28 -­
[4.5]

[rig chatter at 63', some coarse gravel or
cobbles]

SAND 'with SILT; yellowish brown, wet, SP-SM
very dense, flne- to coarse-grained,
nonplastic silt, some subrounded fine
gravel _

-
-
-
-

12:0: 100/3" < 1/3 4.5
[4.5]

12

: [strano ria chatter to 80']

170- ':., .. , interval of SILTY SAND, dark yellowish
',.. brown, fine-grained

I':' 0 • GRAVEL with COBBLES and BOULDERS
r:>c>
8~c• 0 •
p~8·,c
• O.

1.:1fD 100/3" <1/3 4.5 12
[4.5]

4.5
[4.5]

I--

HB

1~lo 100/3" 2/3 4.5 101 24
[4.5]

- GW
-
-
-
-
-

-
-
-

- SM
-
-
-
-
- SP-SM
-
-
-
-
-
-

[rig chatter to 76']
SAND with SILT

~. :

~5- .-... .-

Note: This boring log is based on field classification and Visual soil description and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 6 1 Sheet 4 of 4

> u
Samples

.c- O) (f)"(jj § "Ql.... ""iii >Ul -~ o;#......... 0 Description U (I)'';; 0'- ...
~ .... ~ ... CIl E"tl > g>a>e.Q) 0 0) 0)13 e.§ ...-

O)Q) cn~ctl -c
~I~

c u

i~
::J ....

.c g:::> .2 5·= ~~
e.o .... c =ECl~ .... :::>U.~ -OJ pF (l)Q)

~i=:.J - " ccu~ u gj
<t:~ 0)..;;.

.- ....
::Jt- Q).t: OC ClZ 0 a: .5 5~

Cl ~oE U
Boring terminated at 80.0 feet. -Groundwater was not apparent. -

-
-
-

- -
- -
- -
- -

~5- -
- -
- -
- -
- -
- -
- -

-
-
-

~O- -
-
-
-
-
-
-
-
-
-

~5- -
-
-
-

PO- -

- -
- -
- -
- -
- -

~5- -
- -
- -
- -
- -
- -

-
-

- -
-

1

1

Note: This boring log is based on fIeld classification and visual soil descrIptIOn and is further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



WHITTIER BLVD.

.
W
>«
::.::
2zz«a:
m

308'

PE-6 t
3'

t

North

Not to SCale

1·94

Project No.: 94-1100
GeoTransil Geoteehnicallnvestlgatlon
Consu1tlInIl EastsIde Extension

Location of Boring
PE-6

Figure A·8



GeoTransit
Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE- 7 Sheet 1 of 3

Boring Location: Bonnie Beach/Whittier Elevation and Datum{feet):212 MSL

Health and Safety: Level D Date Started:11/11/9 Date Finished:11/11/9

Total
Depth (feet): 70.5Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary urn er 0
Samples: 14

Depth to
Bedrock{feet) :
Depth to
Water (feet):

Boring Diameter: 5 inches Completion
Information:

Piezometer installed

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Greg Renfrew

Checked By:
Marshall Payne

C1)~ OJ:;';= c C1)

t) c == E._ C1) ._.-

0'" "'"I-
~gCl

U

>0
... ell

C1)"fi
> c:
0'
C) 8l
C1).r:

a:,§

am les

Description

aFL
8" Asphaltic concrete and base

ALLUVIUM CL ya
CLAY; grayish to yellowish brown, moist to

wet, medium stiffc medium p asticity,
trace fine- to medium-grained sand

2 18/18 5.0
1 5 3 [5.0]

3

ILTY SAN ; yellowish brown, moist to SM
wet, medium dense, fine- to
coarse-grained, low p.lasticity silt, trace
fine sucangular to subrounded gravel

10
20 12 8/12 5.0 120 6

interval of SAND with GRAVEL, moist, SW
16 [5.0]

gravel to 1-1 14" in size

SANDY CLAY; yellowish brown, very moist CL
to wet, ve~ stiff, low plasticity,
fine-graine sand, micaceous

10 7/18 5.0
3S 14 [5.0]

14

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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3of

5.0
[5.0]

5.0 114 16
[5.0]

3/6

0/3

1 Sheet 2

8/12 .~.g. 109 17 -­
[5.0]

Samples

-g­
14

60

5:S: 50/3"

()
.Q4..
0'--c::
~:::>

(,:)

CL o-ya 40
-

-SW-SM

-
-
-
-

-
-
-
-

-
-

-
-
-

Description

94-1100 IBoring Number: PE- 7
Metro Rail: Eastside Extension - Metro Red Line

Project Number:
Project Name:

~SANDYCLAY; yellowish brown, moist,
~ stiff, low o"lasticitv, fine-Qrained sand
- ~::: [constant ri9... chatter to 34..~']
..J~:: SAND with SILT and GRAVEL; yellowish
_.:.. brown, moist, very dense, fine- to
-~.: : coarse-grained, nonp'lastic silt, rounded-
-:::: gravel to 1-1/2" in size

""::::. -
~5-~:· -

_~::. [collected sample of cuttings]
- .:..

~:: :
- ,,: :

.;'b-:-...
PO••

- ::: .
30

11"••
1- .:-0.:-...

f1'••
- :::~:

PO••
- .:-0.:
- p.: :
_.: Po:
-~: :
.::~:

35- SILT; yellowish brown, moist, hard, - ML
nonplastic to low plasticity, some -- - 10 12/18 5.0 --

- fine-grained sand, micaceous - 7 S 17 [5.0]
- 18

-
-
- -

-
~O- .:' .... interval of SILTV SAND, yellowish brown, - SM

- :: '. moist, v~ry dense, fme.-grain~d,
'. nonplastlc to low plastiCity Silt

8 :0:60/5.5" 3/5.5 5.0 102 13
[5.0]

- -
9 B --

- -
-
-
-
-
-
-
-

..•.•. [strong rig chatter to.Q~'J SP/GP
f~·~ SAND with.GRAVEL/G~AVELwith SAND;
.,:: . yellOWish brown, fme- to
~/\ coarse-grained sand, with cobbles and
':'Q . boulders

145- ~::"::-~

~t:t
.,::9..
0:: .• :"(

~if:~
=~.Of:':
..J~t:·(

Note: ThiS boring log IS based on field classificatIOn and visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS bormg log IS based on field classfflC8tlOn and Visual soil description and IS further modffied to mclude results of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplfficatlon of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 7 1 Sheet 3 of 3

> u
Samples

.s=- C) (f)'- c: 'Q4.. r;; >0 -
lD*(/)0 E"t'........ a Description u (/)'';; ...

~ .... ~ ... Gl > g'lDa. lD 0'- lD lD13 a.§ ...-a -c: c: (J
~;;: ::::I ....lDlD .s= (f)101O

g~ "Etg .2 g.s ~~
0.0 .... c: :.::Ec:t:. .... ~U.S2 -OJ Pf~ (/)lD

~f=::i .... e" cou~ u ~ «~ cUE .- ....
::::I~ Oc:
Z 0 lD'::

~~
C ~o

c
.s a: .~ u

.. SILTY SAND; yellowish brown, moist, very _ SM Oya 1Cto: 130/5" 1/5 5.0 111 15 --
dense, fine- to medium-grained, _ [5.0]
nonplastic silt, micaceous _

.. -
-

0, :... SAND with GRAVEL/GRAVEL with SAND; SP/GP
''-:'(1 • -

t+:
¥iellowish brown, wet, very dense, -
ine- to coarse-grained sand and -

55- wavel, traqe nonplastic silt, angular -
D,"0 • ragments In cuttmgs probably - 11 130 2/6 5.0 112 10 -

~:..( represent cobbles
'-'=<.

- [5.0]
-:::0': -

_ Q/>.t -
}'~. -
0::"( -.'
,-:>0", -
~·:.t -
',':'~' . -

60- ~{r::~ fine- to medium grained sand, decreased - 1~ tB: 130/5"- < 1/5 5.0 --
gravel content, [bagged sample from - [5.0]

:~::f'~
sampler shoe] -

..::-~'. -
1{(t -

~"::.~
-
-

'':'~'. -

t:+:~ [strong r~ chatter from 64.5' to 70'] -
65- - -increase gravel/cobble content - 13 B 5.0 -

.;' (, . - - [5.0]

:~1: -

~::r~
-

-0" ': -:,::~.

-
~,{:~

-
-

~O
~SANDY CLAY; yellowish red, moist, hard, rl nnsa loll Wi 130 5/6 5.0 113 20 --

1\ medium plasticity, fine- to - [5.0]
- coarse-arained sand
- Boring terminated at 70.5 feet below -
- surface. -
- Piezometer was dry on 1/11/94. -

-
- -
- -

175- -
- -

-
-
-
-
-
-
-
-

. . ..
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C')

Cl

C\I
Cl
clS....
Cl

Cl

PVC Slip Cap

---- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Bentonite Pellets

= 57 Feet

= 55 Feet

= 55 Feet

= 25 Feet

= 20 Feet

= 13.5 Feet

= 2 Inches

= 0.01 Inch

= #2112 Monterey

= 1/2 Inch Pellets

Project No. 94-1100
Geotechnical Investigation

Eastside Extension
Metro Red Une

2-94

Piezometer Installation Schematic
PE-7

Figure A-9B



Project Name:

Project Number:

Boring Location:

Health and Safety:

Drilling Equipment:

Drilling Method:

Boring Diameter:

~GeoT~nsit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE- 8 Sheet 1 of _4_

Eastman/Whittier I Elevation and Datum(feet):222 MSL

Level D Date Started:11/11/9~ Date Finished:11/11/9~

M h 1000 Total 90 6 Depth to
ay ew Depth (feet): . Bedrock(feet): ---

M d R Number of 18 Depth to
U otary Samples: Water (feet): ---

5 inches Completion Piezometer installed, converted
Information: to monitoring well

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By: Checked By:
Hossein Rashidi Marshall Payne

SamDles

Description

FILL
Asphaltic concrete and base
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-

-
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SANDY CLAY; dark reddish brown moist,

very stiff, medium plasticity, fine- to =
coarse-grained sand and fine gravel _

-
-
-
-
-
-
-
-
-
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9/12 1.9 119 13PS05
[1.11
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-
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-
-
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SANDY SILl; yellOWish brown, moist, hard,. lVIL
low plasticity, fine- to coarse-grained
sand

-
-

I--

2 S
7
18
15

13/18 1.9
[1.4]

PS12

15 ":""".- . SILTY, SAND; olive brow.n, mois~, medium
. " . dense, Tlne- to medium-grained, trace

:": :: .: coarse-grained, nonplastlc silt

--
-

SM I-

3D
I-

17
20

12/12 2.0 93 22 PS17
[1.4]

Note: ThIs bOTlng log IS based on fIeld classificatIOn and VISUB! soil descTlptlOn and IS funher modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drHling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and neceSSlJrily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 Boring Number: PE- 8 Sheet 2 of 4

6 14/18 5.8
8 S 12 [2.81

12

17 12/12 4.4 109 20 84
25 [2.81

833

848

[1.71

Samples

1
25
50

16 12/12 5.4 106 20 825
11 [2.11

12 12/12 8.5 116 16 855
14 [2.91

5 15/18 3.9
14 [2.51
18

50

4S

6 S

90

70

L

Description

SAND with GRAVEL and IL; light brown
to light gray, .moist, very d~ns~f fine­
to coarse-gramed, nonp'lastlc Sl t,
subanQular to subrounded fine gravel
to 1/4 in size

decreased gravel content

dark brown, trace fine gravel to 1/2" in size

decreased sand content, CLAY, strong
brown mottled with dark gray, hard,
some fine- to medium-grained sand

. SANDY CLAY; strong brown, moist, very
. stiff, low to meClium plasticity, fine- to

medium-grained sand, slight organic
. odor

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
condftions may differ at other locations and may change at this location wfth the passage of time. The data presented are a
simplification of the actual condftions encountered. Lfthologic pattems are generalizations and necessarily imprecise. Lfthologic contacts
indicated represent approximate boundaries between subsurface material types and the transftions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
4
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8/1 2 10 108 19 PSOS
[3.6]

18/18 8 PS03
[3.1]

15/18 4.0
[2.5]

15/18 20
[3.1]

10/12 10 110 19 OS35
[2.0]

12/12 11
[3.1]

Samples
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Description

94-1100 IBoring Number: PE- 8Project Number:
Project Name:

>
..c:- Cl
........ 0
Q.Q) -0
Q)Q)

o:t:. -:5
:.J

w~.'.z,. CLAYEY SAND/SANDY CLAY; dark brown, SC/CL

~
V!' . moist, medium dense/very stiff, fine- _

~
.. to co.a~se-grainedsand, low to med(um_

Y-:/Z p!astlclty Clay, trace gravel to 1/2" In

~ sIze ~

~5-~~~d k II . hb f' -

~
.,., ar ye OWlS rown, Ine- to _

'l"'); medium-grained sand, low plasticity _
~ cia_x, ,coa,rse-grained sand and gravel to_
~ 1/2' In size =

~ -

~ =
~o-~ -=~ yellowish brown :

~ :
~ =
~ =

~5-' interval of SANDY SILT/SILTY SAND, -= MLISM
nonplastic, fine- to coarse-grained _
sand, trace fine gravel _

-
-

o [rig chatter] high gravel content-_
ole

~ CLAYEY SAND/SANDY CLAY, very = SC/CL
70-W~"./.' dense/hard, fine- to medium-grained -

V/5 sand, trace coarse-grained sand, low -
~ plasticity clay =

~ :
~ :

t75 ~ -
.. SILl Y SAND; yellowl~h brown, moist, _ SM
. medium dense, flne- to _
.: medium-grained, trace coarse-grained, _

. ., low plasticity silt, some plastic clay _
-
-

- .:. .
- '.

- .' :: '. decreased silt content
Note: This boring log IS based on field classification and visual soil descrtption and is further modified to include results of laboratory
classification tests, where avaUable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarUy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE- 8 1 Sheet 4 of 4

SAND with SILT; ~ark greenish gray, moist,_ SP-SM Qoa
very dense, fme- to coarse-grained, _
nonplastic silt, trace subangular fine _
gravel _

-

Samples
u

'Q>.....
0'­-c
~=:l

<:)

Description

~5-' . '. increased silt content, SILTY SAND, light - SM
gray

nlQ: 100 5/6 6.5 108 11 103C
[3.11

-90-~.- .. decreased silt content, SAND, light
. 1\ vellowish brown

Boring terminated at 90.6 feet below
surface.

Piezometer was dry on 1/11/94.

SP 1E0100/7" 4/7 11
-j----=.;...---l-----+..:...:::j.:=-I [3. 3]

13 1048

-

~5- -

1~O- -

-

1~5- -

- -
- -
- -
- -
- -

-
-
-

Note: ThIS boring log IS based on field classificatIOn and vIsual soH descflptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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V 1.0
00

Traffic Box

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

C\Io
~....
o

o

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

Bentonite Pellets

= 65.2 Feet

= 65 Feet

= 65 Feet

= 35 Feet

= 33 Feet

= 28 Feet

= 2 Inches

= 0.01 Inch

= #2/12 Monterey

= 1/2 Inch Pellets

roject No. 94-1100
Geotechnical Investigation

Eastside Extension
Metro Red Line

2-94

Piezometer Installation Schematic
PE-8

Figure A-10B
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Note: ThIS boring log IS based on fIeld classifIcatIon and VIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. LithologiC patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red line

Project Number: 94-1100 IBoring Number: PE- 9 Sheet 1 of 4--

Boring Location: Ditman/Whittier I Elevation and Datum(feet):222 MSL

Health and Safety: Level D Date Started :11/12/9:3 Date Finished :11/12/9:3

Drilling Equipment: Mayhew 1000 Total 80.8 Depth to
Depth (feet): Bedrock(feet) : ---

Drilling Method: Mud Rotary Number of 16 Depth to
Samples: Water (feet): ---

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop. Hossein Rashidi Marshall Payne

• arnoles
>- .~ 'iii >-0; -~ -
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... Q) ... Q) >- ... 0
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Q)

I~
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Q)Q) (J)COco -c E o ::J .5:
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FILL at
Asphaltic concrete and base

ALLUVIUM -CL Qoa
5 SANDY CLAY with GRAVELj reddish brown-.

ltQ: 24 P715mottled with white, mOist, hard, 6/6 4.5 118 13
medium plasticity, fine- to [3.91
coarse-grained sand and fine gravel

-

10- ~

SAND with SILT; reddIsh brown mottled ISW-SIV 12 8/18 5.1 P725
with white, moist, dense, medium- to 2 S 20 [4.01·.. coarse-grained, nonplastic silt, some I- 17·.. gravel to 1" in size

-·..·..
·..·..

15 '. SILTY SAND/SANDY.SILT; olive ~rown,
~

10 5/12 4.8 98 18 P736-' . 3 D
- : : . mOist, medIum denselvery stiff, _ f-- 12 [4.11

.' nonplastic to low plasticity silt, _
.. ' fine.-grained sand, some gravel to 1/2" _

In size -
- .' ': '. -
=-:: .... -

-
'. decreased silt content -

.. ..
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ISW~SI\I Goa 9 8/18b.U p/40
4 S 20 [4.1]
I- 27

Metro Rail: Eastside Extension - Metro Red Line

pa046.2
[3.9]

5.0 97 13 pa15
[3.9]

5/12 5.2 109 12P759
[4.1 ]

7/12

8/18

1 Sheet 2 of 4
Samples

18
30

30
40

12
8

11

I­

6 S

--70
'-

~

50
~

-
-

Description

94-1100 IBoring Number: PE- 9

dark reddish brown, medium dense, -
!ncr~asing silt content, gravel to 1-1 /2'~
In size _

-
-

Project Name:
Project Number:

I>
..c:.- OJ
........ 0
c.Q) ­
Q)Q) 0
0 - ..c:.- .~

...J

30 -W' CLAYEY .?ANp; dark 91ive brown, moist, _SC
_~r7;< medium dense, flne- to _
-V~/5" medium-grained, low plasticity clay, _
-f'l";/; some ~L!Da'1gular to subrounded gravel _-12:« to 1/2 In size -

-~ -
=~ =

~! -0 -
5 _" , , SAND with SILT

d
' light brown, moist, dense,_ SP-SM

_ fine- to me ium-grained, nonplastic silC
_ and some gravel to 1/2' in size _

-

_:.,:.: SAND with SILT; light brown mottled with
white, moist, dense, fine- to

=::: . . coarse-grained, nonplastic silt, some
_.;. gravel to 1/2" In size
- ::: :
- ".' ..- ",' ..
- ::: ..
- .' ..

125- :
- .:...
- :.: :
- .:...
- :.: :-.'.. .- ........
-: : : --.. .. .. -_.. .. .. -

-

9~ 75/7"

-
" "

-~ -
-~: -
- -

1AO_ ' , -
1"'" _'.' increased silt content, SILTY SAND, olive _ SM

_ : : ... brown, very dense, trace fine gravel _
- ::.:. ' -
-" '" -
- : . , -
- " ": ", -
- .:' ... " -
-. -
- -: -

145 -::P. :'". decreased silt content, SAND with SILT, -= SP-SM
fine- to coarse-grained, some gravel to
1/4" in size

8 S
....

27
40
55

10/18 5.5
[4.1 ]

4/7 4.9
[3.9]

pa35

12 pa45

-
-
-
-
-

increased aravel content
Note: ThiS bOring log IS based on field classification and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE- 9 I Sheet 3 of 4

SAND with SILT and GRAVEL; light brown, -I5W-SIV Qoa
moist, very dense, fine- to _
coarse-grained, nonplastic silt, some _
subrounaed gravel to 1/2" in size _

-
-
-
-

1010

P939

5/S 4.7 104 15 b911
[4.0]

6/12 5.1
[3.9]

10/12 4.9 127 10 b957
[3.9]

Samples

35
75

25
30

1C5 3
S0

0 16/12 .!?g Pl:J02
~ [3.9]

I­

125
I-

110 70/S"
~

I--

130
I-

I-
14 5 50 5/10 5.1

I- 50/4" [3.9]

CJ
'Q4...
0'­-cg=>

<::)

-
-

-

-
-
-

-
-

-

-

Description

gravel to 1/4" in size

::: .
::: :::: .
::: :
~::

~5-~:::...
~:: ..
Qo:
:::~;
~...:.~:
~: :
.:-0-:

~·O ~::
fU. t- ::.~:

PO••
.: 1>-:
~: :
-:.:>-:
PO: :
.'. >:e;••
::' ;:
~: :

~5~~..........=~~~--;-;-:--;--:----~----l---::::=--'
~/ CLAYEY SAND, reddish brown, moist, _ SC
'l~.o.~. dense, fine- to coarse-grained, low to _
~ medium plasticity clay, some rounded
~ gravel to 1" in size :

~ :
70 --*"~~~=---:--:--:::-:-:-:=--="........,.--:-:-----:------:---+=-==-=-l

SAND with SILT, light olive brown, moist to_ SP-SM
wet, very dense, medium- to _
coarse-grained, nonplastic silt, some _
gravel to 1/4" In size

-
-

- ..o'. '.
- ..o...

- .-.
~5-' .'

- olive brown, fine- to medium-grained, trace­
coarse-grained and fine gravel

HtQ:100/7" 4/7 5.0
[4.0]

99 17 1025

- .. :- .

- :.. :
-
-
-

Note: ThIS boring log IS based on fIeld classificatIOn and VIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presanted are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: This boring log is based on fIeld classificatIOn and vIsual soil descflptlOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary Bpplies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other 10cBtions and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE- 9 I Sheet 4 of 4

> ()
Samples

.c- Ol Clr- I:: 'Ql.... (ij >0 Q)cJ?........ 0 Description
(/)0 ...

~ .... ~ ... CIl E"
y~

o.Q) (5
U C/)".:; 0'- Q) Q)"\3 o.§ ...- g>Q)

Q)Q) (J)~ co -I::

El.g
c: u ::I ....

.c ~::> .2 5's > .s 0.0 ?iii .... 1:: :=E
Cl~ .... ::>U.52 0- -0,

p~~
(/)Q)

~i=:.J - ~ aJu~ () gJ <tt; .- ....
::II- Q)'::: Oc: ClZ 0

a: .~ 6&l Cl ~o.s u
W SAND with SILT; dark olive brown, moist to_ SP-SM Qoa 1€ o 50 0/9

[~:gl
104 15 1040..

1\ wet very dense, fine- to 50/3"
medium-grained, trace coarse-grained _
and fine cravel, nonolastic silt

Boring terminated at 80.8 feet below
surface. -

Groundwater was not apparent. -
-
-

~5- -
-

- -
-
-
-
-
-

- -
- -

90- -
-
-
-
-

- -
- -

-
- -
- -

~5- -
-
-

- -
-
-
-

- -
-
-

100- -
-
-
-
-
-
-
-
-
-

~5- -
-

- -
-
- -
-
-
-
-
- -

..

1

1
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Project No.: 94-1100
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Note: ThiS bOflng log IS based on field classifICBtlOn and Visual soil descflptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts J

indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-10 Sheet_1 of 4--
Boring Location: Hubbard/Indiana I Elevation and Datum(feet):255 MSL

Health and Safety: Level D Date Started :11/12/93 Date Finished:11/12/93

Drilling Equipment: Mayhew 1000 Total 80.3 Depth to
Depth (feet): Bedrock(feet): ---

Drilling Method: Mud Rotary ~umber of 13 Depth to possible
Samples: Water (feet): 66

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300 -Ib and 18-inch drop. Greg Renfrew Marshall Payne

':iamoles
>- (.) "iii >-"iii -"'0

en'iii g Ec Q);:R.c- O) .~
~ Cll ~ Cll

1~
~o

g'Q)...... 0 CD ~ ... oC Q)'£ 0..:J
0..Q) 0 Description (JUl'';:: .0 Ig c t,) 0. 0 :J;:'
Q)Q) en (ll (ll -c E o :J .s > c:

-~ .;~ =E~::::> 0" 5~Cl:t:. .c ::::>(J.~ -Oce (.) [ll
0) 'i::i=... :J I~ ccu-" «~ 0'"

::i ..- e" Z Q)oC
>~ Cl ~g 00 a::,goS o~ (J

IIAll - af
Asphaltic concrete and base -

-
-

_::.: '. ALLUVIUM _ SP-SM Qoa
_ .:... SAND with SILT; reddish yellow, moist, -_:.' . medium dense to dense, fine- to -_::.: :. medium-grained, nonplastic silt -

5- ::.... - - 10 8/12 5.5 110 8 0745_.. - 1 D
- : .. ". increased silt content, SILTY SAND, - - 20 [5.5]
- ':... .. y~lIowish red, dense, fine-grained, - SM

micaceous
.. ' -

-'. -
- ..· . -

I-;:.
~ high gravel content, gravel to 1/2" in size0

10- interval of SILT with SAND, yellowish - ML
I-

10 16/18 5.5 P755brown, hard 2 S 14 [5.5]
I- 25

0
high gravel content0

.... SILTY SAND;J;eIlOWi!?h brovyn, moist, SM
· . medium ense, fine-grained,
:.- .: nonplastic silt -

15- .:' - - 16 7/12 5.5 93 17 0805- 3 D_.. - - 30 [5.5]
-:: .. -- '. -
-:.

. . -
... -

-
- :. · . -· .

:. '. decreased silt content -
. . ..
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Note: ThiS bormg log IS based on field classificatIOn and Visual soil descflptlOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-10 I Sheet 2 of 4

>- u
Samples

..c:.- C) (f)'- e:: 'Q4.. en >-~ Q)~....... 0 Description
(1)0 ...

~ .... ~ E"t:l

~~
Q.Q) "0

U (I)';:; 0'- Q) ... .r: Q.§ ...- g'Q)
Q)Q) (f)l'Ol'O -e::

"E1.g
e:: (,l Q) (,l :::l ....

O::!::. ..c:. :Ju.~ g:J .2 g .!: > c: 0.0 ~ .... e:: =E.... 0' -0,
15~

(l)Q) =Ei=::i - C) lDU~ u gj
<!~

'-+'"
:::ll- Oe::
Z 0 Q).r:

~~
0 ~o

0
.s a:: .~ u

- .::- ". SAND with SILT; yellowish brown, moist, _ SP-SM Goa 15 11/18 J~.5 P815
'. very dense, flne- to coarse-Parained, - 4S 20 [5.51
.: nonplastic silt and subangu ar to - I-- 34

:'" angular gravel to 3/4" in size -
-.. -

-~ '. high gravel content -
- . 0 -

o.

~5- SANDY SILT; yellowish brown, moist, hard1- ML I--
OS25- loyv plasticity, fine-grained sand, _ 5 D 20 7/12 5.5 SO 39

- micaceous - I- 27 [5.5]
-

- -- '. -
- .::- · '. SILTY SAND; yellowish brown( moist, SM
- : .. . dense, fine- to coarse-grained,
-:' .: -: nonplastic silt, micaceous

30-·:'. - I-
15 14/18 5.5 OS40- :'

-.' . 6S 18 [5.5]
· . - 20

- ....
- ::.' ..
- '.- ..

: '. very dense, fine- to medium-grained, trace-' ..
35-':.:' .... coar~e:-grained, some gravel, low _

7:0:. plastiCity 60/3" < 1/3 5.5 19 PS50
.. [5.5]

- ':'. · .

0 . ~iR chatter from 37' to 44d GW/GF- .
-~.0., AVEL with SANDd very ense, gravel -
- . 0' ranges from 3/ "to 2" in size -
- 9
- .0

140- 0 .. - ts 50/5.5" 0/5.5 5.5 PS55- °_ 0 . [5.5]
_ •.0'

- ~
.0 -

0 ·c -
0 -o.

SILT; olive brown, moist, hard, low ML
145- plasticity, micaceous, possibly -

15Interlayered with fine-grained sand 8 30 7/8 5.5 0915
- I-- 50/2" [5.5]
-
-
-
-
-
-

- -
.. . .
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Note: ThiS bormg log IS based on field classificatIOn and Visual soil deSCriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. LithologIc patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-10 TSheet 3 of 4

> u
Samples

~- OJ (J)'- c: 'Q>.... u; >"' Q)~l/)O E"C........ 0 Description Ul/)'<J ~

~ .... ~ ~ Q) > g>Q)0.Q) (5
0'- Q) Q)-n o.§ ~-

Q)Q) (J).!!:! co -c: .0 I~
c: u

~g
:::J ....

~ g::> .2 g ,S: ~.§
0.0 .... c: :.::Eo:t:. .... ::>U.~ E -0, pF l/)Q)

:.J - <=l I~ lI1u ~ u ~ .- .... ~i=:::J <~ Q)..;;; Oc:
Z 0 Q).c

5~
0 :2 0 0

..s c: ,5 U
,0: ,,,. GRAVEL with SAND/sAND with GRAVEL; GW/SVI Qoa 9 rs- 50/3' 'L1",j b.~. --" ' '

-,-:0 . reddish yellow, moist to wet, very [5.51tr: dense, gravel to 1-1/4 It in size -
" ..~ '.
o,',c
:':,0'
:0 ",~ [possible coarse gravel to cobbles] -

~5- {f'~ -
-::-0'·

Q':,t -
-

:,'~ , -
~'~:~

;;: -
-

possible cobble layer at 59' [hard drilling] -

60- ~:/ -
i:i,"~

~
interval of CLAYEY SAND, yellowish red,

- SC 10to: 100/5" 2/5 5.5 116 18 0940
fine- to coarse-grained, medium [5.5]

~
plasticity clay, trace fine gravel

[strong rig chatter from 63.5' to 80'] -
-

:,\. GRAVEL with SAND/SAND with GRAVEL, GP/SP

65- ,rr::::;
li~ht yellowish brown, wet, gravel to
1 4 It In size, trace nonplastic silt - 11 D: 100/4" 1/4 5.5 13

- [5.51
~":'~

,~::rt
C!' -.;.

0:-·.·· -
~}f':;

170-
~i-:::~ rock fragments in cuttings, possible coarse - I--

5.5 095012 Bgravel to cobble interval I-- [5.51
-~\~,
- ~;~.:;:-: gravel to 1/4" in size- ":'<:>',
- ~::-::,- . ,:'C'
- b/:'~ -
- ''::0''- -

75-
t\:k:

- I-- 5.5 1005- - 13 B [5.51- -
,":,<;1', -
fi(·::.c -
. ';'0' -fl'::.:.c -
'<:~" -
~(::.c -
'::~'. -9::.'::'C .. . .
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Note: This bormg log IS based on field classificatIOn and Visual soil deSCTlptiOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts

, indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-10 I Sheet 4 of 4

>- u
Samples

.ro- C) u)"iij§ .~ 'iii > 'iii E" Q)~........ 0 Description ...
~ .... ~ ... C1l

T~
o.Q) "0 U cn-~ 0'- Q) Q)13 o.§ ...- g>Q)
Q)Q) (I)~ro -c:

.0

I~
c: () ::l ....

.ro g::> .2 5 ,5: > .5: 0.0 ?in .... c: :::Eo:t:. .... ::>u.S? E 0- -en Pa3 UlQ) ="Ei=::i .... e" ccu~ u 13 <l:tj .- ....
::l I- Oc:
Z 0 Q).c

~~
0 ~o

0
.s a:: .S U

~ GRAVEL with SAND/SAND with GRAVEL; - \,;I '.oJT ~ 130/3" 0/3 5.5 1020
- light yellowish brown, moist to wet, [5.5]
- very dense, gravel to 1" in size, fine-
- to coarse-aramed sand
- Boring terminated at 80.3 feet below
- surface. -
- Possible groundwater at 66 feet below -
- surface. -
-

85- -
-
- -

-
-
-

-
- -

-
-

190- -
-
-
-

- -
- -
- -
- -
- -
- -

95- -
- -
- -
- -
- -

-
-

- -
-

- -
PO- -

- -
- -
- -
- -

-
105- -

-
-
-
-

.. ..

1

1
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Project No.: 94-1100
GeoTransit Geotechnical Investigation
Consultants Eastside Extension

Location of Boring
PE·10

Figure A -12
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Note: ThiS bOring log IS based on field classification and visual soil desCriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarUy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-11 Sheet_1 of 4--
Boring Location: Lan Franco/Indiana 1Elevation and Datum(feet):290 MSL

Health and Safety: LevelD Date Started :11/15/9:3 Date Finished:11/15/9:3

Drilling Equipment: Mayhew 1000 lotal 85.2 Depth to ---Depth (feet): Bedrock(feet):

Drilling Method: Mud Rotary Number of 16 Depth to possible
Samples: Water (feet): 74

Boring Diameter: 5 inches Completion Piezometer installed
Information:

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop. Greg Renfrew Grant Miller

Samoles
> 0 en >en -"0

Q);:R.r=- C) CJ)'- c: 'Q4.. '- Q) '- Q) Ec:

f~
........ 0 (/)0 Q) .... J: Q)J: Q.:::l ,-0

g'Q)Q.Q) (5 Description U(/)'~ 0'-

EI~
3:§g > g 0. 0 ?iii ::J+:;

Q)Q) CJ)101O -c: -'- .;&5 =E.r= ~::>
o .- 0" C) P&5.;;0::= ::>u.S! -Oeo o ~ .;::;.::.... ::J~ CDU-' «~ 0 ....

:::i - C) Q)J:
>~ ~§ 0z 0

a:~
0

.s of£ u
FILL - af
Asphaltic concrete to 6'~ fine;ravel -(crushed rock) to 1 "an base
ALLUVIUM - CI lrya
SANDY CLAY; dark yellowish brown -

moist, hard, medium plasticity, fine- to-
coarse-grained sand -

-
-

5 - '-- 22 10/18 5.0 paoo-
- 1 S 27 [5.0l
- - 27
-
-

'. SILTY SAND;~ellowish brown, moist, - SM
'. medium ense, finefjrained, nonplastic-
'. silt, trace gravel to 72" in size -

10- - I-
9 10/12 5.0 96 17 palO- 20

- I- 14 [5.0l
· .. -
~ ':c -
· '0.

high ~raveJ co.ntent, subangular gravel to -
/2" In size

SAND with SILT; reddish yellow, moist, - sw-srv Goa·.. very dense, fine- to medium-grained, -
·.. nonplastic silt, fine subangular gravel -

15- to 1/4" in size - I- 19 9/18 5.0 pa30- 3 S 22 [5.0l-
- I- 29
-·.. -·..·.. -·.. -·.. -·..·.. -·.. ..
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pa50

4of

5.0 113 17 PS35
[5.0]

6/9

I Sheet 2

13/18 5.0
[5.0]

Samples

19
20
14

5 S
>-

(.)

'Q4..
0'­-cg::>

Co:)

-

-ISW-SN Qoa 4 n 40
- - 50/3"
-

-

Description

94-1100 IBoring Number: PE-11
Metro Rail: Eastside Extension - Metro Red Line

Project Number:
Project Name:

_ • SAND with SILT; reddish yellow, m9ist,
_ very dense, flne- to coarse-gralnea,
_ • nonplastic silt, some subrounded

: : : gravel to 2" in size...
...

125 -Y-:i"4-J!I--:,-,~""""c::-:'..,,------,-:-----:-..,..------,-------+-~,....,......-l
", SILTY SAND; yellowish red, moist, dense, _ SM
", fine-grained, nonplastic silt, trace

subangular gravel to 1/4" in size

~'~

o '0' high gravel content, gravel to 1-3/4" in size
30-~ " -

", dark yellowish brown, nonplastic to low
", plasticity silt, micaceous

>-
60

>-
30
40

6/12 5.0 93 17 b905
[5.0]

-

35 - '" ' '" very dense - -
7S

-

20
22
30

13/18 5.0
[5.0]

0920

0950

P937

18/18 5.0
[5.0]

12
20
22

-
9$

8 n 80/3" 0/3 5.0
[5.0]

_ CL
-

-
-
-

-
-
-
-

Note: This bOflng log is based on field classificatIon and vIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
Indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

45-1~>,
[hard rig chatter] possible cobble layer

o
0, 'c

0'

0Q SAND wi!h GRAVElIGR.AVEL with SAN£;>; SW/G'"
140- ~,:.c reddish yellovy, mOIst, very dense, fine=-:0 to coars~-g~alnedsand, rounded gravel

o:c to 3/4" In Size, trace silt
-,~
- O:·'·c

=~rc
- i;'.

Ll
CLAY with SAND; strong brown, moist,

hard, medium .plastlcity, fine- to
coarse-grained sand, trace gravel to
1-1/2" In size -

-
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Note: This boring log IS based on field classification and visual soil desCriptIOn and IS further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-11 I Sheet 3 of 4

> (,)
Samples

.r::.- O'l C/).- c
.~ u; >0; - OJ#.(/)0 E"tl+-,+-' 0 Description U (/)"<=0 ~

~ +-' ~ ~ Q) > ~OJa.OJ (5 OJ OJ-5 a.§ ~-

OJ OJ C/) Ctl Ctl -c .Q

,~
C (,,)

1~
::J+-'

0:= .r::. :::>U.~ ~:::> .2 5 .5: ~~
0.0 ?'iii +-,c :::E

+oJ E -0, :SF (/)OJ
~i=::i - C) aJu~ (,) 13 cJE .- +oJ::J I- <t~ ocz 0 OJ..r::

~~
0 :2 0 0

.s IX: .~ U
interval 9f SAND with SILT; yellowish red, - ~t"-~M Qoa 10IT 50 0/6 5.0 14 1005

mOist to wet, dense, flne- to - ~

.. coarse-grained, some subrounded -
[5.0]

, . aravel to 3/4" In size' ,

::: : SAND with GRAVEL/GRAVEL with SAND; - .,W/G'"
reddish yellow, wet, very dense, fine- -::: : ~o c.oarse-grained sand, gravel to 1/2" -

::: : In size -
-

55- ::: : increased silt content at 55' - - 36 1020- 11& 6/8.5 5.0

::: : - 50/2.5" [5.0]
-

" SILTY SAND/SANDY SILT; reddish yellow, - SM/Ml

, ,

" moist, very dense/hard, fine-grained -
, sand, trace medium- to coarse-grained -

, , sand, low plasticity silt, trace fine -
gravel -

60- -
" ... - 12to: 60 3/6 5.0 119 14 1035

:: [hard drilling at 61 'j
- [5.0]

, , -. ' -. ,

-
, , -

, . -
-
-

65 -:? SANDY CLAY; yellowish brown, moist, - CL 13 S 30 12/12 5.0 1055
~ hard, low plasticity, fine-grained sand - - 50 [5.0]

-
-
-

increasing sand content
-
-
-
-

70
" SILTY SANDtili9ht olive brown, moist

l
very-, ' SM 14to: 67 2/6 5.0 108 17 1120.-. d~nse, ine grained, nonplastic si t, -

, , micaceous - [5.0]
, ' -

','
, '

0 cobble at 75', about 7" in size GW/SVI
'0

175- ~. 'c GRAVEL with SAND/SAND with GRAVEL; - - 5.015 B -
• 0' reddish v.ellow, wet very dense [5.0]
~ .. c [very slow dnlling from 74' to 85'] = -

,0

0 ' C -
0 -0, 'c -

, 0' -
~' ,c -

.0 -
0 ' c .. ' ,
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Note: ThIs boring log IS based on fIeld classifIcatIon and VIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-11 I Sheet 4 of 4

>- .~
Samples

.c- O) Cf)'- c "' >-"' Q)~........ .2 Description
cno

~ ...
~ .... ~ ... 1Il E"

t~
o..Q) ucn-.j:; Q) Q)'£ a.§ ...- g'Q)
Q)Q) 0 Cf)COctl -c .0 g C u ::J ....

.c ~::> .2 g.s > c 0.0 ?iii .... c :::Eo::!:. .... ::>u.~ E 0" -0,
5~.;;;

cnQ) :-ei=::J .... (::l ::J alu~ CJ ~ <C"tj .- ....
I- Q).r: Oc 0Z 0

6~
0 :2 0

oS a::g u
0 GRAVEL with SAND/SAND with GRAVEL; _ljW/SV\ Qoa- '0

-' , reddish yellow, wet, very dense -0, c
_. O' -
..J 9' ,c -
- .0 -
-0 . c -
- 0 -
_0, c -
_. 0'

yellowish brown, subangular to rounded -
85 In'

aravel to 2' in size II; oW- 130 1/2.! 5.5 5 1230-
- Boring terminated at 85.2 feet. - /2.5" [5.01
- Possi Ie groundwater at 74' below -
- surface. -
- Piezometer was dry on 1/11/94. -
- -
- -
- -
- -

90- -
- -
- -
- -
- -
- -
- -
- -
- -

95-
-
-

- -
- -

-
-

- -
- -
- -

-
-

~O- -
-
-
-
-
-
-
-
-
-

05- -
-

-
-
-
-
-

-
.. . .

1

1
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PE -11

27'
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North

Not to Scale

1-94

Project No.: 94-1100
GeoTransil Geotechnical Investigation
ConsuI_ Eastside Extension

R i

Location of Boring
PE-11

Rgure A -13A



Traffic Box

PVC Slip Cap

v/.I.....--- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

CD
Q)

U.
N
Lri
CO

,..-
Cl :~ii'i-r'::t---- Schedule 40 PVC

Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Bentonite Pellets

= 72 Feet
= 70 Feet
= 70 Feet
= 40 Feet
= 37 Feet
= 25 Feet
= 2 Inches
= 0.01 Inch
= #2112 Monterey
= 1/2 Inch Pellets

Project No. 94·1100
GeoTransit Geotechnical Investigation
Consultanl5 Eastside Extension

Metro Red Une

2·94

Piezometer Installation Schematic
PE-11

Figure A-13B



Project Name:

Project Number:

Boring Location:

Health and Safety:

Drilling Equipment:

Drilling Method:

Boring Diameter:

~ GeoTr{Jnsit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-12 SheeLl- of ~

Sixth/Indiana I Elevation and Datum(feet):315 MSL

Level D Date Started:11/15/9~ Date Finished:11/15/9:3

M h 1000 Total 954 Depth to _
ay ew Depth (feet): . Bedrock(feet):

M d R Number of 19 Depth to
u otary Samples: Water (feet):

5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400 -Ib and 18-inch drop.

Logged By:
Fred Schilling

Checked By:
Grant Miller

~ amDles
>

.s::- Cl...... 0
0.11) -0
11)11)

O:t:. £
::J

Description

FILL
Asphaltic concrete and base

-
-

,,..._C
\JJ III 0
U Ill'+::
rJ)~ctl

:::>U.~-
af

5

. ALLUVIUM _
. SANDY CLAY with GRAVEL; reddish _

brown, moist, hard, medium plasticity, _
fine- to coarse-grained sand, _
~ub!=lngular to subrounded gravel to 1" _
In size _

[intermittent chatter to 15 '] _
-
-
-

-
-
-

CL Qoa

-
1 0

-
25
30

4/12 5.8 114 16P730
[5.0]

10- '. '.~'.e-S--O----T--G-R-V-E-L-b-----1_'.,........c:::\A/.....-,......"c:::I\JAN with SIL and A ,j rOwn to I"'YY-',ny

••• gray, moist, very dense, Tine- to -
coarse-grained, subangular to -
subrounded gravel to '" in size -

-
-
-
-·..·.. -

15-*~I---::-,~~"--~-S~:-:-=-O--:-------"'---+-""""'r-g--i
'0 GRAVEL with AN I' brown to gray, moist, - .....

~ .( dense, subangu ar to subrounded -
• '0' gravel to 2" in size, fine- to -
o' ( coarse-grained sand, some -
• .0' interbedding with clayey sands -
o .( [continuous rig cnatter from 15' to 20'] -

o -o. '( -
• O' increased silt content -

2 S

I­

3D
I-

11
35
50

23
30

8/18 5.8
[5.01

10/12 6.5 136 8 P745
[5.01

Note: This boring log is based on field classification and visual soil deScflptlon 'and IS further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
4of

[5.0]

Sheet 2
Samples

4 S 30
40

~

Q)
.QQ)

E
;:'1­
Z

(.)

.0,....
0'­-cg=>

<.9

Goa

Description

94-1100 Boring Number: PE-12

AV l with Il and AN ; gray to
brown, moist, very dense, suoangular
to subrounded gravel to 1/2" in Size,
nonplastic silt, fine- to coarse-grained
sand, [strong rig chatter at 21 .J

0 ...

'0.' .

Project Number:
Project Name:

Q •.

20 10/1 2 6.4 111 15 830
35 [5.0]

6.·
possible clayey: layer at 24', [rig chatter

5 below to 25'J
?:'~'. SAN with RAVEL; reddish brown, moist,
0,.... dense, fine- to coarse-grained, gravel

to 1-1/2" in size

o ..:.'... increased silt content and no gravel, SilTY
:.. '. SAND, brqwnish gray, fine-grained,
. trace medlum- to coarse-grained,

nonplastic silt, 1" and 2" thick layers

SM

50

8 8/18 7.5
6 S 16 [6.7]

20

835

5
decreased silt content, SAND/SAND with

SilT, brownish gray, fine- to
medium-grained, trace coarse-grained

SP/
SP-SM 70 25

33
6/12 7.1 101 12 85

[6.0]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

9 0 55Ps" 9/11 [~:g] 126 9 915

9008 18/18 7.6
15 [6.0]
17

8S

eLIse

lAY; brqvynls graYl.moist, har
plastIcity, trace T1ne- to
medium-grained sand

increased sand content, SANDY
CLAY/CLAYEY SAND, hard/very
dense, fine- to coarse-grained sand,
some gravelly layers aoout 6" apart,
gravel to 2" In size
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10 S 75 '1 :l/l 4 Z.~. DS30_ 50 [6.71
25/2"

Metro Rail: Eastside Extension - Metro Red Line

1709408.0
[7.01

3/6

I Sheet 3 of 4
Samples

8011to:

(/)"- c u
000 'm...u cn-.;:; 0'-

(J)101O -c
::JU.!2 g::J....

"
SM Qoa

Description

94-1100 IBoring Number: PE-12Project Number:
Project Name:

SILTY SAND with GRAV!=L; brownish gray, _
.. :0. mOist, very dense, flne- to _
:~~.'<i>.:..: coarse-grained, subangular to -
.0.:' subrounCied gravel to T/4" in size
:: C;. nonplastic sift, clayey layer at 521 =
:~ ..~. -
:;,:::= -
.. 0 [rig chatter at 54'] _

~5 ---I;ll);;2.;..':·4:·!-=-:-:""":C=---:-:--::::-=-:"-:-:-=:-:--..,..--..,.......,.----.,--+-""....,.,~
'c/, SAND with GRAVEL; brownish gray, moist, _ SW

· '0 very dense, coarse-grained, gravel to _
1" In size, trace nonplastic silt, _

,,' . [smooth drilling]
· '0

o' .

· '0

-
-

0' ,

~O- :. :'~ fine-grained sand matrix, [slight periodic rig-=
',,' . ' chatter] _

>­
12 S

>-
30
70

4/12 8.2
[7.31

1000

, '0

" ,

, '0

,,' ,

, '0

65-" .',
" '. fine- to coarse-grained
'. 'Q

-
-
-
-
-
-
-

13~ 75 4/6 8.6 112 131015
[7.41

I A>- 55
1<t~ 50/3"

9/12 8.1 89 25 1045
[7.2]

0' .

, '0

o' ,

· '0

,,' .
170-',' .

: : ~ fine subrounded to subangular gravel_ " .
-,' ,'0

-.' ,'.

-. ",',
_, ,'0

0' ,
fo-:-

- . interval of SILTY SAND, grayish brown,
75-. medium dense, fine-grained

_.' : .

-
-

-
-

-
-
- SM
-
-
-
-
-

>­
150

-
20
24

7/9 8.5
[7.4]

1030

0:
0.'

GRAVEL with SILT and SAND; brownish _ GP-GM
gray, moist very dense, subangular to ­
subrounded fine gravel, nonplastic silt, -
fine- to coarse-grained sand -

Note: ThiS bormg log IS based on field classification and ViSUal soil descriptIOn and IS further modified to Include results of laboratory
clas.sffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-12 I Sheet 4 of 4

> ()
Samples

..c- O) ur- c .~ 'iii > 'iii E:O Q)~cnO........ 0 Description U(I)"';:::;
...

~ .... ~ ... Q) > g'Q)0.Q) "0 Q) Q)£ o.§ ...-
Q)Q) CJ)CllCll -c

EI~
C tJ

i~
:::J ....

o:t:. ..c :::>u.~ ~:::> ..2 g.s > c: 0.0 .... c =E.... 0' -c,
p~

cnQ)
~i=::J ..- c:l CCu ~ () [ll

«~
.- ....

:::JI- Q).s= Oc 0Z 0 a:: .l:~ 6~
0 ::2: 0

oS u
o. GRAVEL with SILT and SAND; brownish _ GP-GW Qoa 1€~ 100 7/6 11uu--
0

gray, moist, very dense, subangular to _
s.ubrounded fine g~avel, nonplastic silt, _

o. fme- to coarse-gramed sand _
-

0: -
-

0 -
-

85- 0:
brownish yellow, gravel to 1-1/2" in size - 17n 100/5" 2/5 8.4 97 11 1115-

ci - [7.4]
-o· -

0.· -
-

0·· -
-

:0. •
-

190- yellowish brown, medium- to -
18
~ 50 4/9 8.3 1130

0·· coarse-grained sand matrix, gravel to - ~ 50/3" [7.4]-
<l.. 1/4" in size -

-
0·· . -

-.(): :: -

:1 SILTY. SANDIi yellOWish brown, mOist, very _ SM

~s- dense, me- to coarse-gramed, _
1Qtrr 100/5"nonolastic silt 2/5 8.3 118 8 1210

Boring terminated at 95.4 feet. - [7.6]
Groundwater not apparent. -

-
-
-
-
-
-

PO- -
-
-
-
-
-
-
-

- -
- -

PS- -
- -
- -
- -

-
-
-
-
-
-

1

1

Note: This boring log is based on field classification and visual soil descrIPtIOn and is further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the paSSllge of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and neceSSllrily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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~ Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE-13 Sheet_1 of 4

Boring Location: First/Lorena Elevation and Datum(feet):292 MSL

Health and Safety: Level D

Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary

Boring Diameter: 5 inches

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and l8-inch drop.

Date Finished :11/17/9

90 5 ept to 88 5
. Bedrock(feet): .

15 epth to
Water (feet):

Piezometer installed

Checked By:
Grant Miller

am es
u 0; >0; -"0

Q);:RCn"iii § .~ '- CD '- CD Ec > ,-0
g'Q)Q) ~ ..... .c: Q)"5 0.;:'

uC/)·~ Q) C (J
..... ;:,+:;-c J:l

0;:' .s > c 0. 0 ?'tii ..... c =E(J) co co
~::> E 0" -'- '-c .~ Q)::>U.S:! -Oeo u :3

C) ';:i=;:, cnu--: «~ Q) 0 ......... C) Z Q).c: >15 c ~§ c0 CC,g..s DE!? U

a

6 0/12 8.6
7 [8.0J

950

925

27 935

8/18 8.5
[8.0J

2
3
3

1 12/18 8.1
2 [8.0]
3

3 S

1 S

2D

A L VI
CLAY with SAND; reddish yellow, moist to

wet, medium stiff, medium p'lasticity,
fine- to medium-grained sand, trace
coarse-grained, trace subangular grave
to 1/4" In size

Description

dark reddish brown, moist

increased sand content, SANDY CLAY,
yellowish red, low to medium
plasticity, fine- to coarse-grained sand,
trace angular to subangular gravel to
3/4" in size

FILL
Asphaltic concrete to 8", concrete to 12"

and base to 30"

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-13 I Sheet 2 of 4

-W~"'""CLAYEY ?AND; reddi~h yellow, moist,. _-SC
_~:.". med!um dens~,. flne- to coarse-gralned,_
-v// 1ll~~lulTl plastiCity clay, trace gravel to -
_~ 2 In size _

:~ :
=~ =25 ".
_" SILTY SAND/SANDY SILT; reddistl yellow, -1SM/ML

"" . mOist, medium dense/very stiff. _
= fine-grained sand, nonplastic sift _
- -
- -
- -
- -
- -
- -

30- .:' ."... decreased silt content, SILTY SAND, very-
- :: ". qense, fine- to coa~se-grained,with - SM
=:.: :"... fine-gravel to 3/4" In size =
-~ -
-' . -
-':' -
-'. . -
_:. -
-: . -

35-':" -
- :. -
-::. -
=:: .' ." fine-gr~ined, trace gravel to 1/2" in size, =

micaceous _

1020

1050

12 114 161040
[7.4J

2/6

8/18 8.2
[8.0J

IO/1~ 8.5 16 1000
[8.0J

I< 1/H 8.0
[8.0J

Samples

9
10

60

6
7

17

38
45
50

-

-

-
5 S

7S

u
.0,....
0'--cg::;)

(!)

lIoa 4 D
f-

Description
>

~_ Ol
........ 0
a. C1l -0
C1lC1l
o:t:. £

:.J

-
-: --... . -
-':' -

140- ":'.. dense --...... ' -
-':' -
_.... -
- : . -- :., --.:.... -
- : :.:: [strong rig chatter from 44' to 46'] -

8~ 50 2/6 14 94 19 1100
[7.5]

145-~- .
o.

o.

GRAVEL with SILT and SAND/SAND with - GP-GM
SILT and GRAVEL; reddish yellow to - /
brownish yellow, moist, very dense, - SP-SM
fine- to coarse-grained sand, -
subangular gravel to 3/4" in size, -
nonplastic silt -

-
-
-
-

9 t:s: 50 4/6 8.0 1120
[8.0]

Note: ThiS bormg log IS based on field classificatIOn and Visual soil deSCriptIOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTransit~ Consultants

Note: ThiS boring log IS based on field classificatIOn and visual soil descriptIOn and IS further modified to Include results of laboratory
cla~sification tests, where available. This summary applies only at the location of this boring and at the time of drilling, Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-13 I Sheet 3 of 4

>- u
Samples

.c- O) C/)'_ c
'~

u; >-u; - Q)#CIlO E"tl+J .... 0 Description u CIl'+:: ~ 3: .... ~ ~ Q)

y~
O>Q)o.Q) (5 Q) Q)'5 o.§ ~-

Q)Q) C/).!!:!lll -c .0 Ig
C <J ::::J .... :§E.c g:::) .E2 5 .5 ~~

0.0 ?in .... c
Q:t:. .... :::)U.~ E -01

p~
CIlQ) =Ci=:.:J - ~ ccu~ u ~ <ttl .- ....

::::J I- Oc ClZ 0
Q).s:

5~
Q ~oE C::E u

o· GRAVEL with SILT and SAND/SAND with -!GP-pM Qoa-
- .0: . SILT and GRAVEL; brownish yellow,
- moist to wet, very dense, fine- to - SP-SM
- 0" . coarse-grained sand, angular gravel to -
- 1" in size, nonplastic silt -
- 0': . -
- -
_ 0_ .. -
- -

55- 0: . -
- - 1C~ 130 2/3 11 119 13 1145

0 - [7.3]-
O' -
0' -- . -
0'· -
: -

10: •. -
60- gravel to 3/4" in size -

0'· -
-

10. -
-

0'· -
.0.: . -

-
-

0'. -
~5- gravel to 1" in size - 11 fS 50/3" 2/3 8.50 -

- [8.0]
0'. -
Q. -

-
0·. / -

- .' -
o· -

-
~O- c).. - 1215-

0: -
-

C). -
-

_ 0: -
-

o. -
InO interval of SILT - ML175- - 1~ lIZ- ' .. interval of SAND with SILT, fine- to - SP-SM 80/ < 1/ 8.1 21

medium-grained, trace coarse-grained - 4.5" 4.5 [8.0]

ri-:: [strong chatter from 76.5' to 80'] ='r3W/SV10 decreased silt content, GRAVEL with~ .. ( SAND/SAND with GRAVEL, fine- to -
. o· coarse-grained sand -
~ .. ( -

.0 -
0 .(

, , , ,
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-13 I Sheet 4 of 4

Samples

Qoa 1~ 5 18/18 _~.Q 125C
[8.0J

12
23
29-

u;
Q) > .... ~

.aICE >§g
EI~.2o"­
:::ll~ CCu ~z 0

E

u
"04...
0 0

­-c::
~~

CI

CL

000- c::cno
UCll"';:::;
C1J.!!! Ctl

~U"~-
-
-

Description

CLAY; strong brown, moist to wet, hard,
medium plasticity

-
-
-

interval of CLAYEY SILT, yellowish brown, -= ML/CL
m9ist, low to medium plasticity, _
micaceous _

:::: possible interval of SILTY GRAVEL/SILTY =GM/SIV
... §J:', SAND... , ::,,:. -
,~: .,I~~

~S-

_ ... ..,. ll.EMTE.! _ ~ IUN
-:::-: SILTSTONE; olive yellow, mOist to wet,

~O- ::§::::-: soft rO~khnonp'lastic,fin~-grained
-F"=--=- sand, hlg Iy micaceous, mtensely
_ 1\ weathered to decomoosed

Boring terminated at 90.5 feet.
Piezometer was dry on 1/11/94.

9S-

1100-

-
-

-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ML

I-­

1.11 0
I--

Tf/Tp

60

50

1/6

5/6

11
[7.3J

9.2
[8.0J

105 22 1315

1340

-
-

-
-

1PS-
-
-
-
-
-

-

-
-
-
-
-
-
-
-

Note: This boring log IS based on field classification and visual soH descflptlOn and IS further rnoalfied to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and. the transitions may be gradual.
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Traffic Box

PVC Slip Cap

---- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Qi
Q)
u.
l()

g

Cl

...
Cl :~""""'+---- Schedule 40 PVC

Flush-Threaded Screen

Filter Pack Sand

'l-.:~":'ot---- Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Bentonite Pellets

= 67.5 Feet

= 65 Feet

= 65 Feet

= 35 Feet

= 32.5 Feet

= 29.5 Feet

= 2 Inches

= 0.01 Inch

= #2/12 Monterey

= 1/2 Inch Pellets

Project No. 94·1100
GeoTransil Geotechnical Investigation
Consultanls Eastside Extension

Metro Red Une

2-94

Piezometer Installation Schematic
PE-13

Figure A·15B



Project Name:

Project Number:

Boring Location:

Health and Safety:

Drilling Equipment:

Drilling Method:

~ GeoTransit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-14 Sheet 1 of ~

First/Fresno I Elevation and Datum(feet):320 MSL

Level D Date Started:11/17/9~ Date Finished :11/17/9~

M h 1000 lotal 101 5 Uepth to
ay ew Depth (feet): . Bedrock(feet): 101

Mud Rotary Number of 20 Uepth to possible
Samples: Water (feet): 76.5

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Fred Schilling

Checked By:
Grant Miller

0: amDles
>- (.) 0; >-0; --0

uriij5 Ec: CD::R.c- O)
.~ "- CIl "- CIl

1~
,,-0

g'CD.......... 0 CD 3: ..... oc CD-£ Q,::J
0. CD "0 Description UCIl'O::; .c -g

c: t.l 0. 0 ?tii ::J+:
(J)~10 -c: o ::J oS > c: ..... c: =ECD CD .c ~:::> E 0" -0,

p~ .~ CDo:=. :::>U.~ -Ocg (.) :c 'i::t=..... ::J .... CDU-= <t:..lII: 0 .....
::i - Cl Z CDoC >16 0 :=25 00 a:§oS 0!:e. u

FILL - at
Asphaltic concrete and base to about 3' -

-
-
-

ALLUVIUM _ CL Goa
SANDY CLAY; reddish brown, moist, hard,

low to medium;Iasticity, fine- to
5 medium-graine sand - I-

22 8/12 7.3 118 15 08301 0
I- 25 [6.6]

10
- SILTY SAND; yellowish brown, moist,

medium dense, fine- to
-:_ medium-grained, nonplastic silt
--:
- --
- 0-

SM I-

2S
I-

6
6
7

11/18 7.2
[6.6]

P840

15 - --0 trace coarse-grained -

-
--
-
-
-
-
-

10-

3D
I-

12
14

8/1 2 7.8 95 22 P845
[6.6]

Note: ThiS bonng log IS based on field classificstlOn and visual soil descriptIOn and IS funher mod;r/8d to Include results of laboratory
cJassffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-14 I Sheet 2 of 4

> u
Samples

~- C> Cf)'- c .5>.... '" >0 E:C Q)QE!.(/)0........ ..2 Description U(/)';: ...
~ .... ~ ... CD > C>Q)o.Q) 0'- Q) Q)'fi o.§ ...-

Q)Q) 0 Cf)~ co -c ..0 I.g c '"

4~
~ .... :§E

~ g::::l ..2 5 .!: ~.€
0.0 .... c

o:t:. .... ::::lU.~ E -~ 5ai (/)Q) =Ei=:.J - ~ a:lu~ u gs .- ....
~ ~ «~ oc 0Z 0 Q).t:= 5&1 0 ~o.s a:: .~ U

, SILTY SAND; yellowish brown, moist, SM (foa 11 12/H:S /.1 0850
. denser fine- to medium-grained, thinly 4S 20 [7.0]
, stratified (coarser and finer), nonplastic_ - 25

· . to low plasticity silt

" -
-

~5-
. , '

brown( m~qium,dense, fine-grained, low
- I-- 16 10/12 7.7 103 17 0855- 50P astlclty silt - I-- 20 [7.0]

.- "
-

-., -
.- -

~O- .' strong brown, dense, fine- to -= I-- 14 10/18 8.3 P905
." ": .: medium-grained, increased silt content... 6S 20 [7.2]

"
trace fine subangular to subrounded i-- 22

- '.- gravel
-:. -
-'.- · , -
-'. -
-:' '

35- , trace coarse grained, nonplastic silt - - 25 5/12 114 0913- 7 0 8.4 11
- - 50 [7.6]

-', '
.,

-: :-:: :' -
" -

- : ' -
-
-

40-
.. - I--

: yellowish brown 12 12/18 8.3 P925- 8S 20 [7.6]-
- I-- 21
- :'- ':

"
-',

-
-

" -
145- · . - - 20 8/12 8.3 91 13 P933.. ' - 90.. - - 30 [7.6]

'. -
-

.. -
'. -

-
.. -

-
'.

Note: ThIS boring Jog IS based on field classificatIOn and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the 10CBtion of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this 10CBtion with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
4ofSheet 3

Samples
u
.~

0'­-c
~~

(:J

Description

94-1100 Boring Number: PE-14

ILTY AND; very pale brown, moist, very
dense, fine- to medium-grained,
nonplastic silt

Project Number:

5 .:..... yellowish brown
110 40

45
8/12 8.7 104 12 955

18.0J

60 .:..... increased .si.lt content, nonplastic to low
:..:. ': plastiCity, dense

14 13/18 8.7
1 S 22 [8.0J

23

1005

11 18/18 9.3
1 S 17 [9.0J

20

5

70

5

CLAY with SAND; yellowish brown, moist,
hard, low to medium plasticity,
fine-grained sand

decreased sand content, CLAY, dark
yellowish brown, medium plasticity,
trace fine-grained sand

CL 1 0

1 0

25
30

25
30

8/12 9.0 105 22 1020
[8.2J

103

9/12 9.6 112 191045
[9.0J

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
I Sheet 4 of 4

Samples
u
'Q4..
0'­
-t:
~:::)

<.?

Goa 16 S 25 '3i18~.~ 1100
35 [9.01

_ 45

SM

Description

94-1100 IBoring Number: PE-14

... SILTY SAND; light yellowish brown, moist,
_:. very den~e, ,fine- to medium-grained,
-:: ' nonplastlc Silt
-,:
- :
_.'
...,.: ..

Project Number:
Project Name:

-
85- -

- '.

=~.'.. interval of SAND, coarse-grained, possible
'--. '" aroundwater source

- CLAY; bluish gray, moist, harct medium
plasticity, hydrocarbon ooor

SP

CL

-1"", 0 50 10/10 10 111 15 1115
- 50/4" [9.31

90 -
-

-
18 S

-

8
17
20

18/18 9.5
[9.51

1130

- .::-
- :'. '

-:: ' --- :.
95- :--.:'.

SAND with S,ILT; bluish gray, mpis!" very SP-SM
dense, fJne- to medlum-graJneo, -
nonplastic silt

-
-

- ':,'--.

- "--'-'.

MLSANDY SILT;light yellOWish brown, moist,
1~0 hard, medium plasticity, thinly bedded
~ll- to laminated (stratificatlon- coarser aria::

finer arained material) 2C S
i=:;...~=~FFiEIRR:Nf\iAi..jJ",urm"",",~uiiEj:jNfJITfirE~.1:1lFO~IRmM,Ari,TnlOl'lf\lNI--4----r\M;flIlI:-i'T'flTff'Toin

SILTSTONE' soft rock

12
29
50

13/18 10
[9.5]

122C

Boring terminated at 10 1.5 feet. -
Possiole groundwater at 76.5 feet below -

surface. -
-
-

1P5- -
-

- -
- -
- -
- -
- -
- -
- -

-
Note: ThiS boring log IS based on field classification and Visual soil descflptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project No.: 94-1100
GeoTnnsit Geotechnical Investigation
CaasaJtanls Eastside extension

Location of Boring
PE-14
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-15 SheeL1.- of _4_

Boring Location: First/Jullien I Elevation and Datum(feet):300 MSL

Health and Safety: Level D Date Started :11/18/93 Date Finished :11/18/9~

Drilling Equipment: Mayhew 1000 ~~~;Ih (feet): 91.0 ~:g:~ck{feet): 86.5

Drilling Method: Mud Rotary Number of 17 Depth to possible
Samples: Water (feet): 75

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Greg Renfrew

Checked By:
Grant Miller

,; amDles

8/12 8.2 86 35 P92C
[7.5]

10/18 8.5 0845
[7.5]

2
5

1
1
3

-

-

~

20
I--

1 S

af

o
'Q4..
0'­-c:
~::::>

C:l

,,,._ c:
.." en 0
U C/)"+::en co co
::::>U.~-

-

Description

>
.J::,- 0>
........ 0
e.G) -0
G)G)

O~ -5
:.J

l~~ha'tic concrete and base to about 3' =

- /V CLAYEY SILT; olive, moist, soft, low to _ ML/CL
Vv medium plasticity, trace fine-grained

- VV sand, micaceous, [black plastiC pipe at
5-~~ 4') -

-v/
-/v

Vv
-VV
-/v
_VV -

/1/ _
IN-tto interval of GRAVEL, rounded gravel to - GP

10J~DD 1-3/4" in size, rebar _
interval of SANDY CLAY, strong brown, _ CL

. wet, medium stiff, [lost circulation, SP-SM
. . added bentonite)

interval of SAND with SILT, grayish brown, 4-....PJI-f[.......4-11~y-a-l
dense, fine- to medium-grained, trace
aravel to 3/4 Of in size

15-

-
-

ALLUVIUM ­
SANDY SILT; yellowish brown, moist, hard,­

low plasticity, fine- to medium-grained­
sand, trace rounded gravel to 174" in ­
s~e --

--
-
-
-
-
-

3S
~

10
20
29

16/18 8.3 P937
[7.5]

Note: ThiS bOflng log IS based on field classificatIOn and visual soil description and IS further modified to Include results of laboratory
classification tests. where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-15 I Sheet 2 of 4

> u
Samples

.J::- Cl C/)'- c:: .Q4.. >0 - 0)#eno rtl E"C........ .2 Description
... 3: .... ~ ... Cl> >e.0) Uen·.;:; 0·- 0) O){i e.§ ...- ClO)

0)0) 0 (/.)~ro -c:: .c
I~

c:: (J

1~
::J .... :§E.J:: ~:) .2 g.s ~~

e.o ?iii .... c::
0:= .... :)u.~ E -0, I5f en 0) =Ei=:.J .... c:J a:1u~ u gj cD.E .- ....

::J I- <{~ Oc::
Z 0 O)~

~~
0 ;20

0
.s a: .~ u

SILT; brownish yellow, moist, very stiff, - ML Qya 4D 14 8/12
[~:~]

84 29 11010
low plasticity, trace clay and - ---

19
fine-grained sand, micaceous -

-
-
-
-
-

increased sand content, SILT with SAND, -
125- dark yellowi.sf:l brown, hard, nonplastie- I- 20 16/18 8.4 1025to low plasticity -

- 5 S 30 [7.5]
- I- . 38
-

.. SAND with SILT; dark yellowish brown, - SP-SM
moist, medium dense, fine-o/ained, - to

· . gradin%to SANDY SILT/SIL Y SAND, - ML/SM
".' . strong rown to reddish brown, very -

30- ::.... stiff/medium dense, low to medium - ~ 14 7112 8.6 91 27 1040.. plasticity, trace clay, micaceous - 6D· . - ~ 15 [7.6]
' .. -

-
· . -. .

-
-

· . -
~5- ::...... -

- ~

14 15/18 8.5 1055· . -
- 7 S 25 [7.6]
- ~ 35

..
SANDY SILT; strong brown, moist, very - ML Qoa

stiff, low to medium plasticity, some -
fine- to medium-grained sand -

-
-

140- - I- 14 7/12 8.4 105 21 1112- 8 D 14 [7.6]- - I-

- -
- -
- -
- -

-
-

- -
145- -

- I- 16 15/18 8.5 1130increased sand content, olive, hard, -
fine-grained sand, micaceous - 9 S 30 [7.6]

- '- 37
-

Note: This boring log is based on field classification and visual soil description and is further modified to Include results of laboratory
cla~sification tests, where avaHable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

0: 0:00 SILTY SAND; brownish yellow, moist,
:0 __0 rl)ediur:n dense, fine-grained, nonplastic
- silt, micaceous

Project Number:

>
.J::.- 0>
...... 0
a.Q) -0
Q)Q)

o~ -£
:.J

94-1100 Boring Number: PE-15

Description

Sheet 3
Samples

of 4

5 -:0: ° -_ - ° very dense
25 0/18

11 S 34
46

1205

60 decreased silt content, SAND with SILT,
wet

SP-SM 1 0 21
28

8/12 8.4 96 28 1240
[7.6]

_:0.0 •• SILTY SAND; dark bluish gray with white
5 .. : -- grains, .moist tp wet, very d~ns~( fine-

:' .:'. fo medlum-gramedl.l)onplastlc Sl t,
:0.. , trace graver to 1/4 m size

14 12/12 270 109 19 1325
20 [7.9]

20 15/16 310
1 S 40 [8.1]

40/4"

13

135

18 18/18 110
25 [7.8]
38

1 0

1 S

CL

SM

increased sand content, SANDY CLAY, ve
stiff, some white sand pockets, trace
rounded gravel to 1/2" m size

CLAY; dark bluish gray, moist to wet! hard,
medium.plasticity, trace fine-gramed
sand, micaceous5

70

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThIS bortng log IS based on fteld classifIcatIOn and VIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the paSsage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-15 I Sheet 4 of 4

> u
Samples

.s::- C1 ur- c "'iii >gj - C1l~+-,+-' 0 Description
(/)0

~ ...
~+-'~

E"O
c.Q) "0

uC/)"~ C1l ... ,r: Q.§

t~
...- g>C1l

C1lQ) U)!!:!ro _C
.0 ~

C u Q) u ::l+-'
.s:: ~::> .2 g.s ~~

0.0 ?iii +-,C :::Eo:t:. +-' ::>U.~ E -51
P~.;;

(/)Q)

:.:i - e" ~ ccu~ u ~ '- +-' ~i=::l ~"" oc
Z 0

C1l,r: >16 0 ~o
0

..s a:§ b!!? u... SAND; dark bluish gray, wet, medium _ sw Goa 16 21 8/12
[1~?]

115 15 1405·.. D...... dense, fine- to coarse-grained, trace _ 30- ·.. -·.. sl-lbangular fine gravel, trace nonplastie--·.... .... silt _.. .·.... . -..... .·.. -·..·.... . -.:;....
interval of SILTV SAND, very dense, - SM

~5- fine-grained - -
-

17
20 9/10 780 1420

., - S 35/4" [7.8]
- - _.... UE~n~ t-llW~A II~N HlTp I-

SILTSTONE; dark olive gray, mOist, soft - MH
-

--- rock, medium Falastlcity, thinly --- - laminated in p aces, fossiliferous--- ---- (gastropod), slightly weathered to----- - ---- fresh, no obvious fractures-------- -
90- - '- 17 300 98 26 1450--- - 18 D ----- 17 [8.2]-- -

Boring terminated at 91.0 feet.
Possi Ie groundwater at 75' below surface._

-
-
-
-

95-
-
-
-
-
-
-
-
-
-
-po- -
-

- -
- -
- -

05- -
- -
- -
- -
- -
- -
- -

-
-

- -
.. . .

1

1
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Not to SCale

EVERGREEN CEMETERY

E. FIRST ST.

PE ·15
3'

28'

Project No.: 94-1100
GeoTransit Geotechnical Investigation
Coasu1Il1nIs EastsIde extension

M

Location of Boring
PE ·15

1-94 Figure A ·17



Project Name:

~ GeoTransit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE-16 Sheet_1 of 5

Boring Location: Michigan/Saratoga Elevation and Datum(feet):313 MSL

Health and Safety: Level D Date Started:11/18/9 Date Finished :11/18/9

Total
Depth (feet): 111.5

Piezometer installed, converted
to monitorin well

Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary

Boring Diameter: 5 inches

Number 0
Samples:
Completion
Information:

22

Depth to
Bedrock(feet) :
Depth to
Water (feet): 51.8

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Fred Schilling

Checked By:
Grant Miller

Sam es

Description

u
'Q>....
0'­-cg::>
~

>0
... II>

Q)"£
> c:
0"
U gj
Q).c:a:,g

5 12/18 5.6
2 S 6 [4.41

6

FILL
Asphaltic concrete and base, reddish brown

clay

ALLUVIUM
CLAY; yellovyish red, moist, very stiff, trace

fine-grained sand

CLAYEY S NO; yellowish red, moist,
medium dense, fine- to
medium-grained, low plasticity clay

SANDY ILT; yellowis red, moist, very
stiff, low plasticity, fine- to
medium-grained sand

L

af

1 D

3D

12
14

12
14

8/12 5.0 115 16 730
[4.51

740

8/12 5.4 110 18 750
[4.4]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
94-1100 Boring Number: PE-16

:".:'. SILTY SAND/SANDY SILT; yellowish red, SM/M
:.. '. moist, medium dense/very stiff, fine-
. to medium-grained sand, nonplastic sil

.... " abundant coarse-grained sand from 22' to

.'..:. -: 24'

5of

[4.91

Sheet 2
Samples

4 S 10
12

(/)'_ c::
CIlO

UCIl'';:;
(/)~lll

::>U.!2-
Description

Project Number:

12 2/18
8 S 18

20

12 11/12 6.8 99 26 812
14 [5.21

6 15/18 6.9 820
11 [5.81
17

835

8/12 7.8 101 23 842
[6.91

8/12 7.8 109 18 825
[6.21

14
17

18
20

50

90

6 S

70

CL

CL

SM

CL/MLincreased silt content, SILTY CLAY,
yellowish brown low to medium
plasticity, trace line-grained sand

CLAY; layered coloring (yellow, gray, dark
reddish gray), mOist, very. stiff,
medium plasticity, trace fine-grained
sand

brown, hard, trace fine- to coarse-grained
sand

,", interval of SILTY SAND, yellowish red,
, ' medium dense, fine- to coarse-grained,
, " nonplastic silt

light brown

Note: This boring log is based on field classification and visual soil description and is further modffied to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS boring log IS based on field classfflcatlOn and Visual soil descriptIOn and IS further modffied to Include results of laboratory
cla$sffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations and necessarUy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-16 I Sheet 3 of 5

> CJ
Samples

.r;- OJ (/)'_ c:: Ui >Ui OJ'#.000
~ E"tl......... 0 Description UCIl',j:: ...

~ .... ~ ... Q)

~]
a.OJ a OJ OJ1i o.§ ...- g'OJOJ OJ (/)~ co -c::

E.g
c:: u :::l ....

o:t:. .r;
::::>U.~

g::::> .25.5: > c: 0.0 .... c:: :.:E.... 0" -0,
5~

00 OJ
~i=::i - C) CCU~ CJ gJ <t-ti .- ....

:::If- OJ':' Oc:: 0Z 0 a: .~ ~~
0 ~oc: U

.... SILTY SAND; reddish yellow, moist, dense, _ SM Qoa
10

12 12/18 8.4 P845
:.' .'. fine- to coarse-grained, nonplastic silt _ S 20 [6.9],,. 28

;;i~, :.. ' [rig chatter from 51.5' to 54'], gravel to = -
'.' 1/2" in size from 51.5' to 4'. -

-
· . -
· . decreased silt content, SAND with SILT, SP-SM-

55- ::....... light brown, fine- to medium-grained - I-
30 7/12 0852.. - 11 D 8.8 104 21

- I- 35 [7.1 ]
-

, . -
· . -

-
-

, , -

~O-.::.·:
-

:'. increased silt content, SILTY SAND(
-

SM
I-

6 12/18 8.0 0905- 12.' . coarse-grained sand and grave at - S 9 [7.2]
, 61.5' - I- 22

· ' -
'. -

-
· . -

-
~5-:

-
~ -SILT/SILTY CLAY; brown, l)1oist, very stiff, _ ML/CL 13 D 15 8/12 8.5 88 34 b914

low to medium plastiCity _ - 17 [7.4]
-
-
-
-

70- .I = '-
· '. SILTY SAND; brown, moist, very dense, - SM 14 S

27 10/15 10 0925
fine- to medium-grained, nonplastic silL 50 [7.6]

- '- 25/3"
, ' -

-
-
-
--:.. -

75 I-

-~ ~ SANDY c:LAY; brown, moist, very stiff, - CL 15 D 16 10/12 8.6 115 17 0935
. medium plasticity, fine- to - '- 21 [8.0]

medium-grained sand -
-
-
-
-
-

decreased sand content .. . .
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number:

8/12 8.8 95 28 1010
[8.21

5ofSheet 4
Samples

17
191 D

Description

94-1100 Boring Number: PE-16

CLAY with SAND; brown, moist, hard,
medium plasticity, fine-grained sand

5

>
.!:_ C)
........ 0
c.m -0mm
0:= £

:.J

; Ig t ye OWlS
brown, moist, very dense/hard,
fine-grained sand, nonplastic to low
plasticity silt

1 S
18
28
40

10/18 1015

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

9/12 8.1 119 15 1109
[6.2]

18
2621D. yellowish brown, very stiff/medium dense

5 ". decreased silt content, SILTY SAND, SM 40 4/12 9.1 100 26 1030
. '. nonplastic silt, laminated .

1 D 50 [8.51

; Ig t 12 18/18 6.9 105
yellowish brown, moist, harct/dense, 2 S 18 [5.2]
medium plasticity clay, fine- to 20
medium-grained sand
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 I Boring Number: PE-16 I Sheet 5 of 5

> (.)
Samples

.c- Ol Cf)'- I:: 'Q>..... u; >u; - OJ?fi.~~ 0 Description
eno ....

~~~
.... CIl E"C >0.OJ "0

u en';:: 0'- OJ OJii o.§ ....- ClOJ
OJ OJ Cf)101O -I::

.0

I.~
I:: <.l

~~
::J~ :§E.c g::::> .2 5 .E: > .E: 0.0 ~I::

O:!::. ~ ::::>U.!2 E 0- -0,
~~

en OJ =Ei=::J .... ~ ::J l:Du~ u [{l
«~ Q!...;;; ,-~

~ 01:: 0Z 0 OJ-C
~~

0 ~oE a: .5 u
I-- . SANDY CLAY/CLAYEY SAND; yellowish _ CLTSC \:foa 11 1ti/1 8 113G

. brown, moist, hard/dense! fine- to _ 22 S 22 [g:gj
~ coarse-grained sand, medium plasticity 27

c1av
Boring terminated at 111.5 feet. -
Groundwater measured on 1/11/94 at 51.8-

feet below surface. -
-
-

15- -
-
-
-
-
-
-
-
-
-

~O- -
-
-
-
-
-
-
-
-
-

~5- -
-
-
-
-
-
-
-
-
-

130- -
-
-
-
-
-
-
-

- -
- -

135- -
- -

-
- -

IAn1
Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time, The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise, Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

1

1

1

1

1



PE ·16

143'

...:en
c(
Clo
~
a:
c(
en

MICHIGAN AVE.

North

Not to Scale
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Project No.: 94-1100
GeoTrlllSil Geotechnical Investigation
CoNu1tanls Eastside Extension
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Location of Boring
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Traffic Box

Cl

C\J
I:)

~....
Cl

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

'*="'.,......--- Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Bentonite Pellets

= 94.5 Feet
= 94.5 Feet
= 94.5 Feet
= 64.5 Feet
= 62 Feet
= 59 Feet
= 2 Inches
= 0.01 Inch
= #2/12 Monterey
= 1/2 Inch Pellets

Project No. 1100
CeoTransit Geotechnical Investigation
Consultants Eastside Extension

Metro Red Une

2·94

Piezometer Installation Schematic
PE-16

Figure A-18B
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Project Name:

Project Number:

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-17 Sheet_1 of ~

Boring Location: Mathews/Brooklyn I Elevation and Datum(feet):345 MSL

Health and Safety: Level D Date Started:11/19/93 Date Finished:11/19/9~

Drilling Equipment: M h 1000 Tota] 9 5 Depth to
ay ew Depth (feet): 1. Bedrock(feet): 62

Drilling Method: Mud Rotary ~~~~I~~~f 18 ~ecft~~ 1feet): 57.7

Boring Diameter: 5 inches Completion Piezometer installed
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Fred Schilling

Checked By:
Grant Miller

• amDles

7/12 7.2 121 11 P715
[6.2]

8/18 7.4 P722
[5.8]

8/12 7.5 116 13 P735
[6.2]

18
35

45
50

21
33
38

2S

~

1 0
~

"­
3D

"-

af

SM/ Goa
GP-GM

Sp-sc

-
-
-

-

-
-
-
-
-

-_ SP-SM
-
-
-
-

Description

10 _.::,.// SAND with CLAY;. reddish brown, ":loist,
_ :·17 very denser T1ne- to coarse-gramed,
_ :"0:1%:;- 19W plastiCity clay, trace sUbangular
- .:'..t:>0 fme gravel
- .:.1)-<
- o"-V
_::o::~

..:""~
15-~'~o interval of SAND with SILT, yellowish

brown, nonplastic silt, some
" subangular to subrounded gravel to

0.". 1/2" in size

~FILL .I ~Asphaltic concrete and base, silty clay,
_:<>., brown
_>0. ALLUVIUM
- ~'b SILTY SAND with GRAVEL/GRAVEL with
- ;; SILT and SAND; reddish brown, moist,
- ',6. dense, fine- to coarse-grained sand,
-' 0:. gravel to 1/2" in size, nonplastic silt,
-<: '0. . rayered

5-·<)',:'·
_:'0
_ 0..,

_ :.' '0'

_' <1.',:',

_ '::,6.

-: ~'~
- ~".,',

=:>~

_
SANDY CL~X; yellOWish brown, moist,

v.ery stiff, row to r('Iedium plasticity,
fme- to coarse-grained sand

_ CL

-

Note: This boring Jog is based on field classification and visual soil description and is further modified to Include results of laboratory
classffication tests. where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS bOflng log IS based on field classification and visual soil descflptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drHling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-17 I Sheet 2 of 4

> (.)
Samples

~- Cl Cf)'- c: 'Q4.. 0 >0 - (J)"#.(/)0 E"C+-,+-' 0 Description u w.;::: 0'- ...
~ +-' ~

... Ql > g'(J)0.(J) "0 (J) (J)'£ o.§ ...-
Q,)(J) Cf)~ltl

-c: .c
~

c: (,)

~~
:::l+-'

~ ~::::l .2 5's ~~
0.0 +-,c: :.:Eo:t:. +-' ::::lU.~ E -0, :Sf (/)(J)

=Ej::
:::i ..... <=:l alu~ (.)&\ .- +-'

:::l~ «~ (J)": Oc:
Z 0 (J).s::.

6~
0 :2 0 0

f--
.s c:: .g u

..., SANDY CLAY; rcellowish brown, moist, - CL 1loa 9 lL/18 7.'d 0745
very stiff, ow to medium plasticity, 4S 11 [6.41
fine- to coarse-grained sand - 16

-
-
-

- -
- . ~

25 SILT; light olive brown, moist, very stiff, ML
~

18 8/12 7.8 93 27 P755- - 5 0low plasticity, trace fine-grained sand f-- 22 [6.5]
- -
- -
- -
- -
- . increased sand content, SANDY SILT, olive,=-
- '. . hard, nonplastic

30- . - - 7 8/18 8.1 0800- -
- - 6 S 15 [6.8]
- '. - 25
- -
- -
- -
-
-
- -

~5- interval of SILTY CLAY, reddish brown and- CL/ML - 08087 0 9 11/12 8.5 87 35- pale yellow, very stiff, low plasticity, 12 [7.7]- -
- trace fine-grained sand
-
-': .". SILTY SAND; light yellowish brown, moist, - SM

· :. very dense, fine-grained, nonplastic silt

-: · .
40- :.: - - 42 2/12 9.0 P8208 S

., ~ 55 [5.8]

'.
· .

:'. SAND; yellowish brown, slightly moist, very_ SP
·.... d~nse, fine-grained, trace nonplastic _

· . silt _
., -

~5-"::.: - - 40 8/12 7.8 97 8 P830- 90· . 45 [7.01.. - -. . -
-

· . -.'- ":.' -
-:..· . -
""': . -
- '.:- -

.. . .
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-17 1 Sheet 3 of 4

~o-= '. reddish brown, highly micaceous
- ..

0900

>0
.. ell
Q)fi
> c:
0'"
<.l 13Q).r::

a:: )~

8/12 8.7 93 18 0850
[7.2]

14/18 8.6
[7.2]

12/12 .~.7 p835
[7.0]

Samples

40
65

60
60

17
30
42

I-

~

11 D
~

128
~

<.l
'Q4..
0'­
-I::
g:::>

C)

Qoa 1C S
~

8M

SP

(/)'_ I::
(1)0

ucn-.;::;
(/)J!:!Ctl
:::>u.S2....

-
-

-
-
-
-
-
-
-
-
-

Description

SILTY SAND; light yellowish brown, moist, _
very dense, fine-grained, nonplastic _
silt, minor clayey layers _

-
-
--
-
-

-
-

SAND{' reddish brown with gray layers,
sightly moist, very dense, fine- to
medium-grained, horizontally
laminatec, trace nonplastic silt

- :'. :'.

- ::" '"

-'>.'.
- "" ".-<::.

~~:.'::
::;t-. : ._.....

~5 _.: ...
- .. :
-:' :'

-
-
-
-
-
-
-
-
-
--

-

65

FERNANDO/PUENTE FORMATION _
CLAYSTONEi light yellowish.brown, m~ist, _

soft rOCK, medium p'lastlclty, maSSive, _
intensely weatherea, no obvious _
fractures

CL Tf/Tp

-
1:: D

-
20
25

12/12 8.4 98 26 0910
[7.5]

175- moderately to intensely weathered,
___ laminations inclined 45 degrees

70 -= CLAYEY SILTSTONE; olive, moist, soft _ MLlCL-==: rock, low to medium plasticity, trace _
:~=: fine-grained sand, indistinct _
:-:::__-=- laminations inclined 35 to 40 degrees, _
::: intensely to moderately weathered, no _

:-:::-== obvious fractures _---:-:::-== --==: ---- -
-
-
-

9
15
20

18
40

18/18 8.0 P920
[7.7]

11/12 8.2 101 26 0938
[8.01

-- ---- --------- - ---------- --- ------------ --
- -
- --- ------

Note: ThiS bOflng log IS based on field classificatIOn and vIsual soil descriptIOn and IS funher modiTted to Indude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThIS bOTlng log IS based on fIeld classifIcatIon and VISUal soil descrIptIOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-17 I Sheet 4 of 4

>- (J
Samples

.c- O) 00'- c: '54- Cil >-Cil - Q)~+J+J 0 Description
lIlO

~

~ ... ~ ~ Q) E"C

t~
Q.Q) (5 UCIl";; 0'- Q) Q)-§ Q.§ ~- g>Q)
Q)Q) 00 10 10 -c: .0

I.~
c: (,,) :::J+J

.c ~~ .2 s·s: ~.€
0.0 ?"in ... c: :=Eo::=. +J ~u.~ E -Cl p~.;:

lIlQ) =Ei=:.J .... C) a:lu~ (J gj
~~

'-+J
:::J I- Oc: 0Z 0

Q)J::

5~
0 ~ooS a: .~ U

--::~ CLAVEX SILT51. ONE; .light r.ellqVlfish gray, MLlCL Tf/Tp
1€

11 18/18
[~:~]

P~b('

- :~.== mOist, hard medium p astlclty, trace S 17
--::: fine-~ainedsand, massive, moderately_ I- 21

weat ered, no obvious fractures
---

--:_~---- ---
- ---
- ---
-- ----

B5- very dark gray and light olive brown, soft - I- 17 10/12 5.8 100 26 1005- rock, sli~htlY increased Plastici~, fresh 17 0 20 [4.9]- I-

- to slight y weathereds laminate , _
--- laminations inclined 0 degrees,-- ------- fossiliferous----- ----- :~.==

--:::
- :~-:.~----- ----

90- decreased ~Iasticity, SILTSTON~ very dark- ML
I- 12 18/18 5.6 1020

- ~I~Y' ar~, massive, fresh, ossillferous 18 S 20 [4.8]
- - I-valves 24

Boring terminated at 91.5 feet.
Groundwater measured on 1/11/94 at 57.7 -

feet below surface. -
- -

-
95- -

-
- -

-
-

-

100- -

1105- -
- -
- -
- -
- -
- -
- -
- -
- -

.. . .

1
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Not to SCale

BROOKLYN AVE.

'--I-.- PE -17
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1-94

Project No.: 94-1100
CeoTransit Geotechnical Investigation
CoDsu1lanIS Eastside Extension

M

Location of Boring
PE-17

Figure A -19A



Traffic Box

,....
0)

Cl

C\I
Cl
ad,....
Cl

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

'+--- Filter Pack Sand

T . ,*="":.:.+---- Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Bentonite Pellets

= 65 Feet

= 65 Feet

= 65 Feet

= 35 Feet

= 32 Feet

= 29 Feet

= 2 Inches

= 0.01 Inch

= #2/12 Monterey

= 1/2 Inch Pellets

Project No, 94-1100
GeoTransit Geotechnical Investigation
Consultants Eastside Extension

Metro Red Une

2-94

Piezometer Installation Schematic
PE·17

Figure A·19B
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Note: ThiS bOring log IS based on field classificatIon and VIsual soil deSCriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-18 Sheet 1 of 4--
Boring Location: Third/Santa Fe I Elevation and Datum(feet):265 MSL

Health and Safety: Level D Date Started :11/29/93 Date Finished:11 /29/93

Drilling Equipment: Mayhew 1000 Total 86.0 Depth to 85.7Depth (feet): Bedrock(feet):

Drilling Method: Mud Rotary Number of 16 Depth to
Samples: Water (feet): 79.2

Boring Diameter: 5 inches Completion Piezometer installed, converted
Information: to monitoring well

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop. Greg Renfrew Grant Miller

SamDles
>- () 0 >-0 -" -
C) 00'- c: Er::: CD;:R.c:- 00 .~

... II) ... II) >- ... 0........ 0 CD ~ .... ..c: CD"£ Q.:::S ~CDQ.Q) "0 Description UCJ)"~ .0

~
c: (.) Q.o

~]
:::s+::'

CDQ) OO~n:l -c:
E o :::s .S: > l::

_... .... r::: =E.c: ~::> 0" Cl Pa5.:: .~ Q)o::!:. ::>u.2 -Oeo () gJ '~i=.... :::s I- ccu~ «~ 0 ....
::i - ~ Z Q)..c: >() 0 ~§ 00 a:,g..s o~ u

___FILL af
Asphaltic concrete to 4.5"and concrete to

_ . \ 9" ML Oya
- ALLUV'llM
- SANDY SILT; dark yellowish brown, moist
- to wet, soft, low plasticity,
- fine-grained sand, micaceous

-
5- - - 1 11/18 5.3 :>715-

- 1 S 1 [4.2]
- 1

-
-
-

0
o' GRAVEL with SAND/SAND with GRAVEL; GW/Sv..

o. ·( brown to light olive brown, moist,
10-· o' medium dense, fine to coarse - - 15 4/12 5.6 129 8 P725-9' ( subangular to angular gravel to 2" in 2 0

.0 · size, flne- to coarse-grained sand '- 21 [4.7]
0 -

0 -
o. -
. o' -
~ -

.0 -
0 · c -

15-' 0 - -
o. · c gravel to 1-1 /4" in size, trace silt - 8 9/18 5.7 0735
. o' - 3 S 10 [4.6]
9 ./ decreased sand content, GRAVEL with - GW - 14

0
SAND, moist to wet subangular to -

0
· c angular !favel to 3/4" in size, few -

o. · c co bles "to 6" in size -
-. o' -
-9' , c -
-' ,0 -

..
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Note: ThiS boring log IS based on field classification and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-18 I Sheet 2 of 4

>- u
Samples

.c- O) 00'- c '64.. 0; >-0 -
OJ*-lila E"C........ a Description UIIl";; ...

~ .... ~ ... Q) >- ~OJa. OJ "0
0'- OJ OJi3 a.§ ...--c C ("l

~~
::::I ....OJ OJ OOCllCll

~~ Eig .£! g .s ~o€
0.0 .... c ::Eo:t:. .c :::>u.~.... -0, pf III OJ :ei=:.J - '" a:lu~ u gj
«~ OJ.:::: .- ....

::::I~
C1l~

Oc 0Z 0
a: .E 5~

0 :;EOE U
0 GRAVEL with SAND; brown to light olive GW Qya

~~
6-/12 -- 121 11 P755

0 brown, moist to wet, medium dense, 4D
o. ( rounded to subangular gravel and

I--

• O' -
?' . ( cobbles to 6" in Size, fine- to

.0 coarse-grained sand, some nonplastic
c :l silt

GW/S\fI0 increased sand content, GRAVEL with -
0

SAND/SAND with GRAVEL ve~ -~ .. (

~en~e, fine to coarse grave( to -1/4" -• O'

~5- ?' . ( In sIze - "- 17 4/18 5.7 P810
.0 - 5 S 23 [4.3]

0 'C -
0 - "- 35

(, ;c
decreased sand content, GRAVEL with

• '0, GW
o. C SAND, brown to light olive brown,
· o' rouJ:lded to subangular gravel to 2-1/4"-
?' .c In size -

.0

30-
0 'C

'0 gravel to 2-1/2" in size - I--
40 5/12 123 7 PSOO

~ •• C - 6D --
50

· o· - >--
9' . C

.0

0 'C

0 -
~ •• C -
• O'

9' . C -
~5- .0

gravel to 1-3/4" in size, some finer gravel - --- OS30o . C - 7& 60 5/8 5.5
• '0. to 1/2" in size below 35' - 40/2" [4.8]
o. C

• O'

?' . C -
.0 -

0

0
~. " -

140-
· o·
9' .' cobble to 5" in size - 8~ 100 4/6 5.4 129 12 PS55

.0 - [4.8]
0 .,

'0

o. , -
• O' -
9' .' -

.0

0 .,
0

145-
~ •• c

gravel to 1-1/4" in size - l-
• O' 9~ 100/7" 4/7 5.3 1018

_ 9' .' [4.8]
.0

-0 .,
- 0- .

o.
-. O'

9' .c -
.0 -

0 'C -
.. ..
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Note: ThIS boring log 's based on fIeld classifIcatIon and vIsual soil descrIptIOn and IS further modffted to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-18 I Sheet 3 of 4

> c..>
Samples

~- Cl (/)'_ t:: .0>..,.. 0 >0 - OJ?fl.cno E"t:l...... 0 Description u cn",j:: 0'- ...
~ ... ~ ... Q) 1] ClOJc. OJ (5 OJ OJii o.§ ...-

OJ OJ (/)ctlctl -t:: .0

.~
t:: r..> :::l'" :§E

o:t:. ~ =>u.~ g=> ..2 5 0S ~~
0.0 ?in ... t::... E -iSl

5~
cnOJ

~i=:::i - e" :::l COu!:!S c..> gj «"t5 .- ...
l- Ot::

Z 0 OJ~

6~
0 ~o

0
.s c:: .~ u

0 GRAVEL with SAND; brown to light olive _ GW Oya 10.c: ,-00/4" < 1/4
[~:~]

7 1050
0 c brown, moist, very dense

i
rounded to ...,

0

0
subangular gravel to 2-1/ "in size, ...

0
c fine- to coarse-grained sand, trace silt -

0

0 c

." SILTY SAND; li~ht olive brown, moist to - SM
". wet, very ense, fine- to -

~5- "" coarse-grained, nonplastic silt, some - "- 40 7/10 111C"" suban~ular to subrounded gravel to - 11~
6.1

1-1/2' in size - 60/4" [5.8]
-

.. -..
.. -
.. dense, fine-grained with trace -

" . -". medium-grained, nonplastic to low -

~O-
."~. .. plasticity silt, mIcaceous _

SP: interval of SAND, fine- to medium-grained - "-SM 12 30 8/12 6.2 110 17 1120- 0 35 [5.9]- -
· . -

. " -
-
-

.. -
- .. very dense, fine- to medium-grained -
- .: nonplastic silt, trace fine graver -

65 .... - --I
25 12/14 6.6 1140.... - 1~S

..J :" .-. ::
55 [5.9]- - 20/2"-·0 .-.. -

-
-

_.: .. . -
e.· • SAND with SILT and GRAVEL/GRAVEL - SW-SN- ·..

70- ·.. with SILT and SAND; brown to light - /
tQ:0." .. GW-GN 14 100/7" 3/7 6.6 124 13 1200- .." .. olive brown, wet, very dense, fine- to -

- ;:: : coarse1Jrained sand, subangular gravel- [6.3]
- :.: : to 1-1/ " in size, nonplastic silt -
- 'C· .. -
- :.: : -
- ::: : --

~:: : -
-

175- :,::
angular rock fragments in cuttin~s, possible-::: ~:

0·... gravel and cobbles to 78.5 _.:. ,.:
~:: -
.:. :,.: -
":::·.

~ 0.- .. SILTY SAND; see next sheet SM - 40 10/12 8.6 1220
...;. 15 S 60 [8.0]-

..
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Metro Rail: Eastside Extension - Metro Red Line
4of

>-Ul
... l\)

~-5
> .S:
0--
(.) 13
~.s::

a:: .~

I Sheet 4
Samples

OyaSM

(/r(ii §
u(/)"~

cn~ro
=>U.~....

Description

94-1100 IBoring Number: PE-18

SILTY SAND; light olive brown, wet, very _
dense, fine-grained, trace medium- to ...,
coarse-grained, gravel to 3/4" in size -1

-'

Project Number:
Project Name:

I\n~ Tt' 'Tr

- increased silt content, SILTY SAND/SANDY SM/ML
SILT, medium dense/hard, nonplastic _
to low plasticity silt

~5- -
==== ,",-ENTE t , I IUN_

I
\:SILTSTONE; olive brown, wet, soft rock, ­

laminated, high plasticity, moderately
to sliahtlv weathered

'-
1€D 20

30
6112 8.4 107 20 1255

[8.21

~o-

Boring terminated at 86.0 feet.
Groundwater measured on 1/11/94 at 79.2

feet below surface.

-

95- -

-

-

100-

-
-
-
-

1P5-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Note: This bormg log IS based on field classificatIOn and Visual soil descnptiOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Traffic Box

C\la

l~

C')

a

V Inaa

J--.....,~-+-''r---- PVC Slip Cap

~--- Cement/Bentonite Grout

--- Schedule 40 PVC Flush Threaded Casing

~III---- Bentonite Seal

:::i:HiF.-+:+---- Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

'L-:~":'+---- Threaded PVC End Cap

Filter Pack Sand

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

= 86 Feet

= 84 Feet

= 84 Feet

= 24 Feet

= 22 Feet

= 18 Feet

= 2 Inches

= 0.01 Inch

= #2112 Monterey

= 1/2 Inch Pellets

Project No. 94-1100
GeoTr11tll11 Geotechnical Investigation
Consultants Eastside Extension

Metro Red Une

2·94

Piezometer Installation Schematic
PE-18

Figure A-20B
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Note: ThIS bOring log IS based on field classifIcatIon and Visual soil descrIptIOn and IS further modffied to Include results of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may dfffer at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-19 SheeL.1.. of 3--
Boring Location: St. Louis/Brooklyn I Elevation and Datum(feet):310 MSL

Health and Safety: Level D Date Started :11/19/9:: Date Finished :11/19/93

Drilling Equipment: Mayhew 1000 Total 72.5 Depth to 45Depth (feet): Bedrock(feet):

Drilling Method: Mud Rotary Number of 14 Depth to
Samples: Water (feet): 32.1

Boring Diameter: 5 inches Completion Piezometer installed
Information:

Hammer Information: Logged By: Checked By:
8PT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 1a-inch drop. Greg Renfrew Grant Miller

,jamDies
> (.) 0 >0 --0

(J)"(ij § Ec: Q);:R.r.- Ol 'g".,. ... CIl ... CIl

7~
... 0

~Q)...... 0 Q) ~ ... .c Q)"fi Q.:J
Q.Q) (5 Description u w,;; 0'- J:l Ig c: .., 0. 0 ?'iii :J+=
Q)Q) (J)~ Ctl -c: E o :J .5 > c;

<~
"'c: =E~:::> 0" p~.::o:t:. .r. :::>U.~ -Oeo (.) gJ .~ Q)

'~i=... :J I- cau~ 0'"
::i ..- ~ Z Q).c >(.) 0 ~§ 00 a:§oS o~ u

~FILL - af
Asphaltic concrete to 6" and base to 10",

c1avev sand CL/ML Oya
ALLUVIUM -
SILTY CLAY with SAND; brownish yellow,

moist, hard, medium plasticity, fine-
to medium-grained sand

5- - - 6 18/18 7.4 0810
1 S 14 [6.61

- 30
-
-

, ., SILTY SANDti brownish yellow, moist, SM
. '. dense, ine- to medlum-wained,
: '. nonplastic silt, subangu ar to angular

10- .:'. ' '. gravel to 1" in size - -- 24 6/9 8.4 119 11 08302~ 25/3" [6.8]
. "

. ,.

0 -i high gravel content, gravel to 1/4" in size
(l

15-rrr - I-
23 15/18 7.4 0840

3 S 40 [6.91
-..-. SAND with SILT; strong brown, moist, very-ISW-SI\i Qoa -- 40
- :.: : dense, fine- to coarse-grained, -
- .:.. npnplastic silt, some gravel to 1/4" in -
- ::: : size -
-:.: : -
- .:.. -
- .:.. - l-

. . . .
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Note: ThiS bormg log IS bBsed on flBld clBssif,catlOn and VISUal soil descriptIOn and IS further modffied to mclude results of laboratory
classffication tests, where Bvailable. This summary applies only at the location of this boring Bnd at the time of driHing. Subsurface
conditions may differ at other locations and mBY change at this location with the passage of time. The datB presented are a
simplfficBtion of the BctuBI conditions encountered. Lithologic pBtterns Bre generalizBtlons and necessarily imprecise. Lithologic contacts
indicated represent Bpproximate boundBries between subsurface mBteriBl types Bnd the trBnsitions mBY be graduBI.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-19 I Sheet 2 of 3

> u
Samples

.c- Ol cn'_C::
'~ Ul >0 E:C Q)~...... 0 Description

(/)0 ...
~ ... ~ ... III

!~
0.Q) (5

U(/)'.;:::; Q) Q)c1 o.§ ...- ~Q)-c:: c:: u ~ ...Q)Q) .c
cnltlltl

~:::) ..c
I~ ..Q 5's 5.§ 0.0 ?iii ... c:: :=E

£:):!::. ... :::)u.~ E -0 p~
(/)Q)

~i=:.J - ~ CXlU~ u ~ «71
._..,

~ I- Oc::
Z 0 Q)~

6~
£:) ~o

£:)

oS cc,g u·.. SAND with ~_'LT; strong brown, moist, _jSW"Sr.J \:faa 4[Q. 50 3/12 7.5 11 a 18 PS55·..·.. dense, fine- to coarse-grained, _ 55 [7.3]·.. npnplastic silt, some gravel to 1/4" in _...·.. size· -·..·.. -·..·.. -·.. -··..· -·..··..
~5-< .". SILTY SAND; light olive brown, mOist, very_ SM 5 Is: 20 11/17 8.4 PS05· . dense, fine-grained, nonplastic si t, _

: .: thinly laminated with some iron oxide _ 40 [7.6]
., stained laminations, undulating layers _ 40/5"

-
-· .· . -
-
-· . - f-

30-··.· .... medium dense - 60 24 8/12 9.4 96 23 PS20
1"6- · ~ interval of GRAVEL, fine gravel to 1/4" in - f- 40 [7.91

- GP

~~
o size, subrounded to subangular and _
o C occasional angular fine gravel at 30.5' _

F-:- -· .. -
- SM

.. -· . · . -· .
~5- :. .:.:: very dense - '- 23 18/18 094010- 7 S 40 [8.11-

- f- 47
'... -

'.' · . -
Ii interval of GRAVEL and SAND ~ GP/S~

0

0,
" -

f-

140- SILT with SAND' light yellowish brown, - 8 D 23 9/12 9.7 94 30 1000

hard, low p(asticity, fine-grained sand, :
ML I- 40 [8.41

thinly lammated, cross bedded -
-
-
-
-
-

145 J:ERNA 'II;.,TE I;nDUA.TION - CL Imp I- 11 10/18 7.4 1040CLAYSTONE cr·i< r" ..........~ , f; ar a Ive gray, mOist, so t - 9 S 18 [6.41rock, medium plasticity, trace 20fine-grained sand, very thinly I-

laminated, slightly weathered to fresh,
bioturbated

-
- f-

~~
10/121r!'11 97 26 1050- 1C D 6.4. . ..



GeoTrQnsit
Consultants

Metro Rail: Eastside Extension - Metro Red Line

iii > iii -- O)~...
~+oJ~

... CI) E"tl > ~Q)0) 0)13 Q.§ ...-
..cO) c C.l +oJ ::::l+oJ

.2 g .s 5~
0.0 ?iii +oJC :::E

E -0, ...c rnQ) =Ej::CIlU~ u 1ll '-+oJ
::::l r- «~ Q) Oc
Z 0 Q)~

>~ Cl ~o
Cl

oS II: .~ al U

1130

of 3Sheet 3

17/17 8.4
[7.4]

Samples

11 18/1 8 7.2 1100
22 [6.8]
27

22 11/12 8.6 10223115
40 [7.4]

19 11/12 7.7 99 261115
21 [7.2]

17
35

40/5"

11 S

1 0

1 0

1 S

u
'Q4..
0'--cg=>
~

Description

94-1100 Boring Number: PE-19

bioturbated (worm tubes)

low to medium plasticity, fresh,
bioturbated, sandstone stringers
inclined 30 degrees

olive, moist to weft low p'lasticity.~with
lenses of Sil Y SANDSTONe to
POORLY GRADED SANDSTONE,
slightly weathered, fossiliferous

Boring terminated at 72.5 feet.
Groundwater measured on 1/11/94 at 32.1

feet below surface.

CLAY TONE; dark olive gray, moist, soft
rock, low to medium plasticity, trace
fine-grained sand, very thinly
laminated, fresh, bioturbated

Project Number:
Project Name:

5

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project No.: 94-1100
GeoTransil Geotechnical Investigation
CClIlsultallls eastside Extension

M

Location of Boring
PE-19

Figure A -21 A



~ l()

ClCl

Traffic Box

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

.....
Cl

Cl

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

= 69.1 Feet

= 69.1 Feet

= 69.1 Feet

= 24.1 Feet

= 21.5 Feet

= 15 Feet

= 2 Inches

= 0.01 Inch

= #2/12 Monterey

= 1/2 Inch Pellets

Project No. 94·1100
GeoTransl1 Geotechnical Investigation
Consultants Eastside Extension

Metro Red Une

2·94

Piezometer Installation Schematic
PE-19

Figure A·21 B



Project Name:

~ GeoTransit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE-20 Shee'L1.- of 3

Boring Location: New Jersey/State Elevation and Datum(feet):350 MSL

Health and Safety:

Drilling Equipment:

Drilling Method:

Boring Diameter:

Level D Date Started :11/22/9 Date Finished:11/22/9

Mayhew 1000 otal 76.0 Depth to 22.5Depth (feet): Bedrock(feet):

Mud Rotary Number 0 15 ept to
Samples: Water (feet):

5 inches Completion Grouted to surface
Information:

Hammer Information:
8PT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Grant Miller

Sam les

Description
U)"iii §
u w+::
(J)~ltl

::::>u.S!-
>0
'- CD
Q)t5
> c:
o "(,) 13
Q).s:

a:~

-"0
Ec >c.;:' ....o.e ?iii
- Cl '-c
«~ Q)
>16 c
0Ee.

2 12/18 1.7
2 [1.2]
3

FILL
Asphalt concrete and base

mottled with reddish brown, medium stiff,
trace coarse-grained sand

a

1 0

2 S

3D

2
2

4
4

5/12 2.1 90 34 742
[1.4]

75

7/12 1.9 101 25 800
[1.2]

Note: This boring log is based on field classification and visual soil description and is funher modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTrlJnsit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line
3ofI Sheet 2

112/18 1.~ PS08
[0.7]

Samples

I--

u
'54..
0'­-c
g::::>

'"
Goa

45

Tf/TpML

CL

00.- C
(/)0

U cn-,j:;
oo~1tl
::::>U.~-

Description

94-1100 IBoring Number: PE-20Project Number:
Project Name:

II
CLAY with SAND; olive .9ray, moist, stiff, _

medium plasticity, fine-grained sand _
-

~ -

>--
50
~

12
14

10/12 2.2 97 28 P820
[1.0]

10/12 1.9 99 260845
[1.0]

30- medium plasticity

~5 - low plasticity

-
-
-
-.
-

-
-
-
-
-
-
-
-
-
-

-
-

-
65

-

-
70

-

6
11
15

18
24

12/18 0.9
[0.9]

P832

12/12 1.7 96 28 PS24
[1.0]

-
------- -

140- low to medium plasticity, some fine-grainea::
sand _

-=:~ -
:~.== .
-~~ -"
- :~-:.-:. -
- -=:~ -.-- .
- --- -

145 -= --- vertical bedding, moderately calcareous, -=
_ soft rock _
- .
- -
- -
- -
- -
--- - ---- -

85

~

90
~

8
12
15

16
20

18/18 0.7
[0.6]

PSOO

Note: This bOflng log IS based on field classificatIOn and visual soil descflptlOn and is funher modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are genfNlllizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTransit
~ Consultants

Note: ThIs bormg log IS based on fteld classifIcatIon and VIsual soil descrIPtIOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-20 1 Sheet 3 of 3

> C.J
Samples

~- Cl ur- C "Q>.... 0; >0; E:O G>'#.(/)0
~~ 0 Description u(/)".;:::; ...

~~~
... Q)

t~
~G>0.G> (5 0'- G> G>i3 o.§ ...-

G>G> cn..!!! m -c
EI~

C '-' :::l~

~ g~ .2 5.5 ~~
0.0 ?iii ~c :=Eo:t:. ~ ~u.~ -t»

~~... (/)G>
~i=:.J - C) ccu~ C.J Xl <~

._~

:::lr- G>.c Oc 0Z 0
6~

0 ~OE a: .~ U
SILTSTONE; olive brown, moist, soft rock, _ ML 'f/Tp

1C
1) 14/1 !::l ~.? PS38

low to medium plasticity, trace _ S 9 [1.1]-- - fine-grained sand, vertically bedded, 14------ - I----- moderately weathered-- --------------------- ------------ ------------ ----
~5- olive gray - >- 12 10/12 2.1 97 27 P955-- - 11 0--- 16 [1.1 J--- >------ ------------ ---------- --- ----

greenish black, medium plasticity, with thin MUM!-
layers of reddish brown color, slightly
weathered

60- - :-.
5- - 12

12/18 1.7 1018
- - S 8 [0.9]--- 16-- - --------- ------- ------ ---- --------- ---- --------- - ---------- -

65- slightly calcareous - - 1613 0 10/12 2.0 99 25 1032--- 21 [1 .1]-- - ---------- --- ----- :~-==- -
- -:=:=: -
-_-:..-:..- ----- --- ------ ----------

70- low to medium plasticity - ML
.....

12 16/18 2.0 1044--- - 1~ S 18 [1.2]--- --- ---- 25--- - >------ ---- --------- ---- ------ - ---------- --- --------- ----
175- - ~ 16 11/12 2.1 101 24 11001E 0-- 23 [1.2]

Boring terminated at 76.0 feet. -
Groundwater was not apparent. -

-
-
-
-

- -
.. . "



NEW JERSEY ST.

PE-20

40'

+
5'

t

North

Not to SCale

1-94

Project No.: 94-1100
GeoTransit Geotechnical Investigation
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~ GeoTronsit
~ Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: PE-21 Sheet 1 of 5

Boring Location: First/Boyle Elevation and Datum(feet):313 MSL

Piezometer installed

Date Finished:11/23/9

Checked By:
Grant Miller

58.4

89
epth to

Water (feet):

epth to
Bedrock(feet):

22

110.4

Logged By:
Greg Renfrew

Health and Safety: Level D

Drilling Method: Mud Rotary

Drilling Equipment: Mayhew 1000

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Boring Diameter: 5 inches

Sam les

Description
,1'\'_ c:
VJC/lO
U C/l'+:i
cnctlctl
:::lu.~-

12 16/18 8.6
2 S 15 [6.4]

20

FILL
Concrete to 9" and base

ALLUVIUM
CLAY; dark yellowish brown, moist, very

stiff, medium plasticity, some fine- to
medium-grained sand

increased sand content, SANDY CLAY,
hard, trace subangular to angular
gravel to 3/4" in Size, slightly porous

very stiff, fine- to coarse-grained sand

increased sand content

a

oa

1 D

3D

15
27

9
20

6/12 8.1 118 15 83
[6.4]

845

8/12 7.4 115 15 855
[6.9]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



GeoTr/Jnsit
Consultants

Samples
en -~

al*...
~ ... ~

E'O >- galal Q.§ ...-
..cal c '-' ... :::l'"

.2 g.s 0.0 ?iii ... c =EE -5 "'c (/)CD
='Ei=a:lu~

,- ...
:::l I- «~ CD Oc
Z 0 >~ Cl :2 0 Cl

oS !!? U

4S .4 a
50/5" [6.9]

(f)'- c (.)

(/)0 '0,...
U (/)'';: 0'-
(f)~ca -c
:::::>U.~ ~:::::>- e"

S Qoa

SM

Description

94-1100 Boring Number: PE-21 Sheet 2 of 5
Metro Rail: Eastside Extension - Metro Red Line

LAY Y AND; dark yellowish brown,
moist, very dense, fine-grained, low
plasticity clay trace suoangular to
angular grave( to 3/4" in size, slightly

orcus

Project Name:
Project Number:

>­
J::.- C)
...... 0
e.al -0
CD CD
Cl~ -:5

:.J

5

:::'" SILTY SAND; dark yellowish brown, moist,
., , , dense, TIne-grained, low plasticity silt,
,'. ': ': few angular gravel to 1" in size,
'. ' slightly porous, mica flakes

50 30
34

6/12 7.1 108 18 915
[7.1l

30
::<'.. , yellowish brown, very dense, nonplastic silt

6 S 35
48

12/12 7.4
[7.0]

930

19 16/18 8.6 950
8 S 20 [7.6]

24

SWIG

9 80/4" < 1/4 8.8 130 9 1008

CL
[7.6]

CLAY with SAND; yellowish brown, moist
to wet, very stiff, medium plasticity,
fine-grained sand, infrequent intervals
with medium- to coarse-grained sand

increased sand content, SANDY CLAY

CL

70 25 10/12 8.4 114 19 940
28 [7.2]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available, This summary applies only at the location of this boring and at the time of drilling, Subsurface
conditions may differ at other locations and may change at this location with the passage of time, The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTrQnsit
~ Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-21 I Sheet 3 of 5

>- t.l
Samples

..c~ O'l en'a; § .~ Cii >-Ui
~

Q)#........ .2 Description
...

~ .... ~ ... Ql E"C
e.Q) U(/)',j: Q) Q)13 e.§

t~
...- g'CDQ)Q) 0 en~1'O

-c::

EI~
c:: to) ::J ....

..c ~:::> .2 g.s ~.§
e.o ?in .... c:: ==ECl:=' .t: ::>U.!::1 -0,

pg~
(/)Q)

~i=- e" a:lu~ t.l Xl .- ....
...J ::J~ Q)..r:: «~ Oc:: ClZ 0 c:r: .~ 6~

Cl ~o.s U
SANDY CLAY; grayish brown to yellowish _ CL Qoa f--

20 9/12 9.8 1020
brown, mOIst to wet, hard, low _ 1C S 50 [7.4]
pl~sticity, fine-grained sand, laminated,_ I-

micaceous -
-
-
-
-

:0:.:. -
~5- interval of SAND with GRAVEL, olive gray,- SW 11b·:·8: moist, very dense, fine- to - 80/3" 113 8.6 109 12 1034.... coarse-grained, subangular gravel to - [7.5]

1-1/4" In size - CL

~.: : SANDY CLAY, strono brown wet
_SW-SM,.: . SAND with SILT and GRAVEL; olive gray,

~ moist, very dense, fine- to -
~~ : coarse~ralned, nonplastic silt, gravel -..
::: : to 1-1 I "in size -

-
60- ::: : - 12 :s: 50/5" 2.5/5 9.5 1050-

::: : - [7.6]
-

o •• --:- ;. -
~: :
,,: :
.;-:,.

~5-
~: : - 13 D:-:- :,.: yellowish brown, gravel to 1" in size, 80/4" < 114 8.6 11 1110
~: : clayey interbeds - [8.1 ]-
~: :
::: ~.

"'- --:- :.-:p.: : -
-;. flo

70- ~: :
decreased silt - 104 ts: f1.5/5.5" 415.5 8.7 1125~- --,,;. ~ [7.8]

~' -
:::~
bo- - -:::p: -
~: : -
0.' , -
:,:p: -

t75- ~: : rounded gravel to 1-1 14" in size - H ~ 60/3" <113 8.4 17 1143
':'['0.

- [7.8]
- 0.' , -
- :::~. -
- e,- , -
- :.:~: [very hard drilling] -
-~.., decreased silt content, increased gravel, =IGW/SVI- 0 boulders to 12" in size

o. -
• O' see next sheet -

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



GeoTransit
Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 Boring Number: PE-21 Sheet 4 of 5

>
~_ Cl
.-+of 0
a.Q) -0
Q)Q)

o::!=. -=
:.J

o .
'0

Description

GRAVEL with SAND/SAND with GRAVEL;
brownish yellow, wet, very dense,
fine- to coarse-grained sand, boulders
to 12" in size

00.- c
C/l0

U C/l';:;
C1J 10 1O
::::lu.!2-
SP-SM

u
'C4..
0-­-c
~::::l

t=)

Samples

.5" / .

V:.. :. SAND with SILT; yellowish brown, wet,
very dens~, fme-grained, nonplastic silt

5

interval of SANDY SILT/SILTY SAND, fine- ML/SM
to coarse-grained, possibly sand and
silt interbeaded

1 86/3" < 1/3 8.5
[7.8]

21 1245

134518 10/12 7.9
50 [7.9]5

pCH

[resumed drilling at 0730 on 11/23/93]

CLAYSTONE; olive, moist to wet, soft rock
high plasticity, laminated90

5 50 5/6 7.8 89 34 815
[6.2]

chatter]
; rowms ye ow, wet, so

rock, well waded, some fine gravel,
interbedde with SILTSTONE,

1 0 subrounded to angular gravel to 3/4" in
2 50/3" 0/3 6.2 835size, low angle beading

[5.6]

1 5 iron oxide staining, gravel to 1-1/4" in size 21 87 2/6 7.8 105 17 915
[6.6]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: This bormg log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-21 I Sheet 5 of 5

>- (.)
Samples

.c- Ol Cf)'- e: >-'" - Q)#UlO
~ '" E"C...... 0 Description ....

~ ... ~ .... CD 1]Q.Q) (5 U Ul';:; Q) Q)-n Q.§ ....- g'Q)Q)Q) Cf)~CO -e:

EI~
e: (.l ::I'"

.c ~~ ..2 g.5 ~.€
0.0 ... e: :.=E0:::- ... ~U.~ -61

O~... UlQ)
~i=

~ - <.:) l:Cu~ (.) gj
«~

.- ...
::II- Oe:
Z 0

Q)~

6~
0 ~o

0
..s a: .~ u

f--- SANDSTONE; brownish yellow, wet, soft lmJ/ 1'1/4.! 8.1 18 ~~31

rock, well ~raded, some fine gravel, 4.5" [7.0]
interbedde with SILTSTONE,
subrounded to angular gravel to 1/4" in.
size, low anale beadina-

Boring terminated at 110.4 feet. -
Groundwater measured on 1/11/94 at 58.4-

feet below surface. -
-

115- -
- -

-
-
-
-

-
-

-
120- -

-
-

- -
- -
- -
- -
- -
- -

25- -
-
-
- -
- -
- -
- -
- -
-
-

~O- -
-
-
- -
- -

1~5- -
-
-
-
-
-
-
-
-

1IAn . . ..

1

1

1
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Project No.: 94-1100
CeoTransil GeotechnicallnYestigation
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Figure A -23A



....
o

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Traffic Box

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

Bentonite Pellets

= 92.5 Feet
= 90 Feet
= 90 Feet
= 25 Feet
= 25 Feet
= 17.5 Feet
= 2 Inches
= 0.01 Inch
= #2/12 Monterey
= 1/2 Inch Pellets

Project No. 94-1100
GeoTransit Geotechnical Investigation
Consultants Eastside Extension

Metro Red Line

2-94

Piezometer Installation Schematic
PE-21

Figure A·23B
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Project Name:

Project Number:

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-22 Sheet 1 of -L
Boring Location: Third/Pecan I Elevation and Datum(feet) :260 MSL

Health and Safety: Level D Date Started :11/23/93 Date Finished :11/23/9~

Drilling Equipment: M h 1000 Total 85 5 Depth to
ay ew Depth (feet): . Bedrock(feet): ---

Drilling Method: M d R Number of 19 Depth to possible
u otary Samples: Water (feet): 40.5

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Grant Miller

~ amDles
>­

.r::.- en
........ 0
a.Q) -0
Q)Q)

Q:t:. -5
::i

Description

FILL
Asphaltic concrete and base

-
-

af

-
-

10/12 1.6 105 13 P718
[1.6]

2
2

-
1 0

-

o-yaML

SM

-- 5 10/18 2.6 P730
2 S 7 [1.6]
I- 11

SW

I-
P73538

I-
18 8/12 2.6 9 P7414 0

-- 23 [1.6]

-
-
-
-

-
-
-
-

-
-

-
-
-
-

-
-
-
-

-
-

ALLUVIUM
[rig chatter]
SANDY SILT; olive gray, moist, soft,

nonplastic, fine-grained sand, trace
medium- to coarse-arained sand

- ..
-

5-
-

... SILTY SAND; pale olive, moist( medium
. .. dense, ri.ne- .to coarse-grained,
: '. nonplastlc silt, few rounded to

. .. subangular gravel to 1" in size

-':' ..

- [strano ria chatter at 12']

- : ..
_.' .

- :
10- .

- .

_:0:-:'. SAND With GRAVEL; grayish olive, moist,
_.:.:./. medium dense, fme- to coarse-grained,
_::~:: suban,~l,Jlar. to subrounded gravel to
_::.::: 1-1/4 m size
-:e:.:.

15- .:.~- ' .....:t::
:ct·:.
::::~.:0:.:...-0-:.::.:.q
••• cobble to 6" in size

Note: ThIs boring log IS based on fIeld classificatIon and vIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the pasSage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: This boring log is based on field classification and visual soil descrIptIOn and is further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-22 I Sheet 2 of 4

> u
Samples

.s::- 0) 00'- c: .~ >0 -
QJ*'(1)0 '" E"C........ .2 Description ... :: .... ~ ... Cll

y~
o.QJ U(I)'';:; QJ Q,d3 o.§ ...- gQJ0 -c: c: '" ::I ....QJQJ OOItlItl g:J .0 Ig .2 5 .S: > c: 0.0 ?iii .... c: =Eo:t::. .s:: :JU.~ E -5,.... 0' 5~

(l)QJ =Ei=:.:i - C-' ::I a:lu~ u ~ «~
.- ....

f- Oc: 0Z 0 QJ~

6~
0 ~o.s ex: .~ U

:;; ; SAND with SILT and GRAVEL; grayish _5W-5r.J Oya
5 5

17 lot18
[f:~]

paos
olive, moist, very dense, fine- to - 30

:;; ; coarse-grained, sUban~ular to - >- 33
subrounCled gravel to -1/4" in size -:;; ; [very slow drilling, constant rig chatter] -

:;; : -
-

::: : -
-

~5- ::: : gravel to 1-1/2" in size - - 27 7/12 2.2 118 7 P828- 60
~:: : - - 40 [1.4]

~: :
-
-

0.:: -
.:.b-: -
~: : -
:::~: -

-
30

,,:.. -0 GRAVE;L with SILT and SAND; grayish _IGP~GI'\t 40 6/12 2.5 085475olive, moist, very dense, fine to coarse_ ~ 60 [1.4]
0 subangular to subrounded gravel to 1" J_

0
in size, fine- to coarse-grained sand -

-
0 -

-
0 -

~5-~ interval of SILTY CLAY with SAND, low to ...::: CL/ML

~i 0921medium plasticity _ GP-GM 25 8/12 2.9 117 14
light brown mottled with black, grayish - 50 [1.4]

0

black subangular to subroundeCl gravel -
0 to 2-1/2" in size -

-
f'", -
~/ interval of CLAYEY SILT -11\J11 '("I

~: : ~trong ri~ chatter] _5W-5r.J

140- :~: :
AND WI h SILT and GRAVEL; pale _

1C >s 35 4/7 2.5 P938yellowish brown, moist to wet, very _
dense, fine- to coarse-~rained, _

~ 50/1 " [1.4]
:;: : subangular to subroun ed fine gravel, _

~:: : low plasticity silt _

cobbles to small boulders -

~1
-

decreased gravel, SAND with SILT, trace -
fine gravel -

-
~5- :~: :

- >- 50 8110 2.5 120 12 1002- 11 0

-~f
>- 50/4" [1.7]

-lJCLAY; olive green. moist. hard, high - CH
p'lasticity, some silt, bedded at 30
C1egrees, slightly weathered
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Metro Rail: Eastside Extension - Metro Red Line
4of

7/12 4.0 103 201033
[2.2]

I Sheet 3

10/18 _~'!2. 101b
[1.7]

Samples

9
17
21

40
45

-
1:J 0

-

(.)

"Q4..
0"­-c
2::J

(;)

Oya
1~ S

CH

,,,._ C
'oJ' (/) 0
UUl"'::;
cn~C'C

::JU"~....

-
-
-
-
-
-
-
-
-

Description

94-1100 IBoring Number: PE-22

CLAY; olive green, moist, hard, high
plasticity, some silt, bedded at 30
degrees, slightly weathered

Project Number:
Project Name:

~5 ~~~:-:-=----:-..,........,.=-=:---:---;-------:"-----4-==-==-:1SAND with SILT; dark gray, moist, very _ SP-SM
dense, fine-grainea, trace nonplastic _
silt _

-
-
-
-
-
-

becomes well graded, medium dark graYj --= SW-SN
fine- to coarse-grained sand, some Tine_
gravel _

-
-
-
-
-

-
-

decreased gravel content, fine subangular --=
gravel _

-
-

[strong rig chatter] :.
increasedJHavel content, SAND with SILT _

and GRAVEL, dark gray, medium _
plasticity silt, rounded and angular _
gravel to 1/2" in size _

-
-
-

1045

1115

4.0 102 22 1137
[2.2]

4/63.9
[2.1]

5112 3.8 121 14 1055
[2.1]

35
37

n tQ 100/7" 6/7
~

HB
~

-
160

-

- 50
14~ 50/5" 5/11 [~:~]

1ets: 95

SP-SM

60-

~5-t~

::: :
:~: :
::: :
~:: :

70- ~:~ ~
rf•••:.r,.
0·: :.:-1.0:
~::
0-::.:.p.

t75-~ ~." decreased gravel content, becomes poorly -=
_ graded, SAND with SILT, medium dark
_:" . .. gray, wet, fine- to medium-grained
-
-- ."
- :"0 "
- ':. 0"

-
Note: This boring log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-22 I Sheet 4 of 4

> (.)
Samples

..c- O> uru;§ -Q>.... 0; >0; - Q)#+-,+-' 0 Description U (I)"';; 0-- ...
~ +-' ~ ... CD E"t' > g>Q)0.Q) "0 Q) Q)-§ o.§ ...-

Q)Q) (J)ltlltl -c:

-Eig
c: <.l

11
:::l+-'

..c ~::> .2 5"5 ~:€
0.0 +-,c: :=Eo:t:. +-' ::>U"~ -0,

~a5
(l)Q)

=-Ei=:.J - C) CDU~ (.) gJ
<X:~

-- +-':::ll- Q)'=' Oc: 0Z 0
a: "~ ~~

0 :;;EO.s u
~.. :. SAND with SILT; medium dark gray, wet, _ SP-SM Oya
o .

very dense, fine- to medium-grained,
.. medium plasticity silt, [very liard.. drilling], possibly with coarse gravel- Q. ."•.

- .:. - and cobbles
-<-."- .:...

1-0: - -
:- .p-

~5-~ increased silt content and gravel, SILTY - CI\/1 110 IT 100 4/6 4.0 12 1200
SAND with GRAVEL, medium- to [2.51
coarse-grained, rounded and
sUban~ularEf.ravel to 1" in size,
SILTS ON fraQment in samole shoe

- Boring terminated at 85.5 feet.
Possi Ie groundwater at 40.5 feet below

- surface.
-

90- -
- -
- -

-
-
-
-
- -
- -

95- -
-
- -
- -
- -
- -
- -
- -

1100- -
- -
- -
- -
- -
-
- -

-
-
-

1105- -
-

Note: This boring log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name:

Project Number:

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-23 Sheet_1 of ~

Boring Location: Third/Clarence 1Elevation and Datum(feet):257 MSL

Health and Safety: Level D Date Started :11/24/9~ Date Finished :11/24/9~

Drilling Equipment: M h 1000 10tal 9 Depth to
ay ew Depth (feet): 1.0 Bedrock(feet): ---

Drilling Method: M d R Number oT 17 Depth to
U otary Samples: Water (feet): 54.2

Boring Diameter: 5 inches Completion Piezometer installed, converted
Information: to monitorina well

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 380-lb and 18-inch drop.

Logged By: Checked By:
Greg Renfrew Grant Miller

SamDles
>oW
~ CIl

a> 13> c:
0"() :6
a>.c:
a:,§

~ i
a> .... .c:

-Olga> ~ c:: '"E 0 ~ .S:
-Ocg

~~ alu -.
Z e:i

oS

aT

SM 1:rya

Description

1I
~}~haltic concrete and base, 6" sand and =

s!Jbangular to angular gravel to 1" in _
size _

-

, . -: gravel at 9'

10-
. . : wet, medium dense

-
-
-
-
-
-
-
-
-
-

-
-
--
-
-
-::ti. increased.gravel content, SILTY SAND with-

.
• 0-...• '.'. GRAVEL, dense to very dense, fine- to -
.'. <;l coarse-grained, subrounded to -

15- .6-':' subangular gravel to 1-1/2" in size -
:>:'~. -
-~ -
_ 0 high gravel content, gravel to 1/4" in size _
-.~ -
- :':':~' --. <!-.:: -

. :"'0

~...:..:.' high gravel content, gravel to 1/4" in size
o

1 S

I-

20
I-

I-

3S
I-

2
2
3

10
14

11
20
30

13/18

8/12

15/18

0805

100 9 P81C

125 10 P82C

Note: This boring log IS based on field classification and Visual soil descriptIOn and is further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
4ofI Sheet 2

6/12 6.9 125 100830
[6.8]

Samples

71
21

u
.~

0'­-c
~::J
e"

SM

CJ).- C
(/)0

Uw~
CJ)~ III
::JU.~-

-
-
-
-

_ SP-SM Oya 4 D
/ -=GP-GM

Description

94-1100 IBoring Number: PE-23

SAND with SILT and GRAVEL/GRAVEL
with SILT and SAND; brown, wet,
dense, fine- to coarse-grained sand,
rounded gravel to 1" in size, trace
nonplastic silt

-:.=;..' .'
_.: ..... interval of SILTY SAND

~.,_....
- '.I) •

-:' .

Project Number:
Project Name:

6f&. 55/1" <1/1 8.3
[7.1]

-
25-W··: dense to very dense, rounded gravel to -= SP-SM

3/4" in size /
I). =GP-GM
q:- -
. -
~: decreased silt and sand content, GRAVEL = GW
. o. with SAND, very dense, rounded _

- ~ '0' C gravel to 1-1/4" in size, 1/4" common _
30-9' .C -

o .o.c boulder at 31 " about 13" in size =

~ '. increased sand and silt content, SAND with =SP-SM
G'. SILT and GRAVEL, rounded gravel to -
.. 1-1/2" in size -

5 S
24
34
34

14/18 7.9
[6.9]

0845

4 0910

D9359/12 7.5
[7.3]

40
60

-
7 S

,.....

-
-
-

-
-
-

" . . [oilv film on surface of mud tank] -

a

35-:'.:'
0:. '.

10459:S: 50/3" 2/3 8.1
[7.4]

80",.25 6/11.E 8.2 128 111000
_,,0/5.5" [7.4]

--
-
-
-

--
-

-

, 0'

9' ,c
_ ,0

o 'C

o
~, 'c

0'

0'0' GRAVEL with SAND/SAND with GRAVEL; - GP/SW
~, 'c brown, wet, rounded gravel to 2" in -
, O' size, 1-1/4" common, fine- to -
9' . c cparse-grained sand, some thin clayey -

.0 Silt layers -
~-o'c -

o -

~ boulder at 41', about 18" in size -
°0 -
H

'0 increased gravel content, rounded gravel to - GP
_~, . 1-1/2 in size, clayey silt layers absent
-, 0'

- 0"

45-' .0'

-0

_, 0,
_ 0, c

Note: ThiS bOTing log IS based on field classification and Visual soil description and is funher modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
I Sheet 3 of 4

Samples

10E.. 3g~" 6/9 [~j) 100 21 1055

U)"iij §
(.)

.~
UlIl",::-
CJ)ltlltl -c
=><3.2 g=>.... C)

SP Oya

Description

94-1100 IBoring Number: PE-23Project Number:
Project Name:

.. SAND; light yellowish brown, moist to wet,_
very dens~, grades. from fine- to _
coarse-gramed to flne- to _
medium-grained _

-
.. -
..

'I ::- -

1115

8.6 102 24 1135
[7.9)

519

-
11 S 313

7
161 8.916.5 [7.8)

I-pO/4.5"

I--

12D 50
I- 30/3"

SM

interval of SAND with GRAVEL

interval of SAND with SILT, brown, very
dense, nonplastic silt

hiah aravel content
... SILTY SAND; brown, wet, very dense, fine--
. '. to coarse-grained, nonplastic silt, -
: - subangular gravel to 174" in size -
- - -

o

~O-7
do

...; SANDY SILT; light olive brown, wet, hard, - ML
I5s- medium plasticity, fine-grained sand -

-
-
-
-
-
-
-
-
-

-= SP-SM
-
-

[rig chatter at 67', gravel to 1" in size)

-
-
-
-
-
-
-
-

31-- 61
1 .§.. 39/3"

8/9 9.0
[8.0)

1150

-': --

=iF:o:-i [rig ch.atter from 69' to 71 '] gravel to 2" in =
70-~, ' size -

-. o' -.....
- '.' .
- ~~~ ~

8•••
L..!......!. •
'() .

o

SAND with SILT and GRAVE~ dark bluish _SW-S~
green, wet, very dense, nne- to _
coarse-grained, nonplastic silt, gravel
to 1-1/4" in size

gravel to 114" in size, cobbles to 4" in size

1415" 70
~ 30/2"

518 8.6 117 151210
[8.0)

7S-~~...
::: :
::: :
::: :
:f

trace clay, gravel to 1-1 14" in size -
-
--
-
-
-
-
-

15:8: 50/3" 1/3 8.5
[8.1]

1230

Note: ThiS bormg log IS based on field classificatIOn and Visual soil desCriptIOn and IS further modified to Include results of laboratory
clas.sification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS bOffng log IS based on field classification and Visual soil descffptfOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-23 I Sheet 4 of 4

> (.)
Samples

~- C> uru; § 'C4., '" >~ E'l:l CIl~...... .2 Description ~

~ ... ~ >o.CIl u w;; 0'- CIl ~.r:. o.§ ~- g'CIl
CIlCil 0 (J)CtlCtl -I::

"Eig
I:: () CIl ()

~~
::J'"

~ ~:::> .2 5's ~~
0.0 ... 1:: :.:ECl:t:. ... :::>U.~ -0, pf cnCll =Ei=

~
....

" CCu~ (.) 8l ~~ CIl..;; .- ...
::JI- CIl.r:. 01:: ClZ 0

a: .5 5~
Cl ~o.s u

::: : SAND with SILT and G.RAVEL; dark bluish SW-Sr.J crya 11 D -so 4/9 8.5 11 J 14 124b
green, wet, very dense, fine- to -- 50/3" [8.2]

::: : coarse-grained, subangular gravel to

~.: : 1-1 /4" In size
0 GRAVEL with SAND; gravel to 2" in size _ GW

0

o. c common, cobbles to 6" in size present-
• O' from 82.5' to 84' _

~5-
9' . c

'8=.0 - n 50/1.5" < 1/ 9.5 1310
0 ·c - 1.5 [9.0]

0 -
~ •. c -
o o. -
9' . c -

.0 -
0 . c -

0 -;, .. c
-

90-
o O' -9' 0 c

.0 -
Boring terminated at 91.0 feet.
Groundwater measured on 1/11/94 at 54.2

feet below surface. -
-
-
-
-

95- -
-
-
-
-
-
-
-
-
-

~O- -
-
-
-
-
-
-
-
-
-

105- -
-

.. . .

1

1
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Project No.: 94-1100
GeoTruWl Geoteehnicallnvestigatlon
CaasW_ EastsIde extension

Location of Boring
PE-23

Figure A -25A



Traffic Box

Cl

C\J
Cl
06,...
Cl

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

......--- Filter Pack Sand

~~--- Threaded PVC End Cap

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

= 91 Feet
= 85 Feet
= 85 Feet
= 25 Feet
= 12 Feet
= 3.5 Feet
= 2 Inches
= 0.01 Inch
= #2/12 Monterey
= 1/2 Inch Pellets

Project No. 94-1100
GeoTransit Geotechnical Investigation
Consultanls Eastside Extension

Metro Red Line

2·94

Piezometer Installation Schematic
PE-23

Figure A·25B
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Project Name:

Project Number:

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-24 Sheet 1 of ~

Boring Location: Fourth/Mission I Elevation and Datum(feet):260 MSL

Health and Safety: Level D Date Started :11 /24/9~ Date Finished :11 /24/9~

Drilling Equipment: M h 1000 Total 85 3 Depth to
ay ew Depth (feet): . Bedrock(feet): ---

Drilling Method: Mud Rotary Number of 17 Depth to possIble
Samples: Water (feet): 60

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Grant Miller

SamDles

Description

rlFlll -
Asphaltic concrete and base _

-

,,.._C
.." (fl 0
U (fl';:;
CJ) ('Q ('Q

=>u.~-
(.)

'S4...
0'--cg=>
~

af

5- .. I--

1 0
I--

3
4

8/12 5.1 91
[4.2]

20 b735

P749

5/12 5.3 119 11 PS04
[5.21

3/18

15
23

7
12
8

I--

25
I-

I­

3D
I--

-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-.'. '0

• 0'.'

#'. 'Q

· 0'.'

.', '0

· 0','

· 0'.'

· 0'.'

.'. '0

.'. '0

'0'. '

15-.', '0

0'. SAND with GRAVEL; moderate olive brown,_ SP
• •• '0 moist, medium dense, fine- to _
. . c~arse-grained, rounded gravel to 3" in.:0>: size _

• •. '0 light brow'!, ro.unded to subangular gravel _
10-'~':' to 2" In size

Note: ThIS bOflng log IS based on fIeld classificatIOn and VIsual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-24 4of

6.6 P812
[5.2]

I Sheet 2
Samples

I-

u
'Q4..
0'­-c
~:::J

<.::l

(J)'- C(/)0
u(/)"~
(J) ctl (0

:::Ju.~-
SP-SM Oya

4S

Description

SAND with SILT; light brown, moist, very
dense, fine- to coarse-grained,
nonplastic silt, some rounded to
subangular gravel to 3/4" in size

Project Number:
Project Name:

>
.!:_ Cl
........ 0
c.Ol -0
OlOl
o::!=. -£

:.J

125- ..
-'.:.
- : : :.

increased silt content, SILTY SAND, olive ­
brown, wet, medium dense, low
plasticity silt, some gravel to 2" in size

SM -
5D

-
20
33

8/12 6.8 112 18 P825
[5.4]

o
o. c
. o·

~ interval of SILTY CLAY

0840

P925

8 P945

6.6
[5.2]

6/15 6.6
[5.5]

8/1330
60

10/1 "

25
50

- 25/3"

I-

7 £6d~" 5/11 [~:~] 118 11 P900

I-

8S
I-

6S

-

GW

-
-
-
-
-
-
-
-
- CL/ML-

-
[very strong rig chatter at 39'], increased

gravel content

GRAVEL with SAND; olive brown, wet,
very dense, fine- to coarse-grained
sand

[constant rig chatter]

o
o. c

-. o·
-9
- .0

-0

-. 0
_0.
_. o·

35- 9' .
.0

o :
oo.. c

• O'

9' . c
.0

- 0

- 0

-"..140-· o·
-0'

- ••0

- 0

-. 0
-0,

_' O'

_ 9' "
_ ,0

_ 0 . 'c

145 - ",0., gravel to 1/2" in size
, 0'

9' "
,0

o 'c cobbles to 8" in size

130 ~.

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
clas.sification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material tYpes and the transitions may be gradual.



~ GeoTriJnsit
~ Consultants

1042

4of

3/6 6.6 109 21 1030
[5.5]

>-Ul
.... Ql

adi> c
0'(.) gj
Q).r:.

a: ,5

I Sheet 3

6112Q.8 1014
[5.4]

12/15 7.2
[6.4]

Samples

40
60

27
50

25/3"

11tIL 80

Oya 1C S
I--

,,,'_ c:
\lJ rJ) 0
U rJ)';:;
Cf)~ co
:::::>U,~-

_ SP-SM
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

- SM
-
-
-
-

Description

94-1100 IBoring Number: PE-24
Metro Rail: Eastside Extension - Metro Red Line

SAND with SILT; yellowish brown, moist,
very dense, flne- to coarse-grained,
nonplastic silt, some subangular to
subrounded gravel to 1/2" In size

-:' .

- <:'

-::.
- .::.
- '.

- "

- : .....
- ':.

Project Name:
Project Number:

- ...... '

~5 - :.-,: :'. medium- to coarse-grained, trace gravel

60 _.::.,' . SILTY SAND; light brown, moist, very
_ ': .' . dense, Tine- to medium-grained,
... ' nonplastic silt

tttt~ interval of SILT =
- .:' .:'. light brown and yellowish br9wn, wet, ,!ery,;
- :: '. dense, trace coarse-grained, occasional-

65-::.:', gravel, layered -
'. .. -

-
.. -

ML
SM

-:' .' .
- '.

-
-
-

increased silt 7/127.4 101 251130
[6.3]

70-

175-
-
-
-
-
-
-
-
-

SANDY SILT/SILTY SAND; very dark gray, _ ML/SM
mOist( hard/very dense, nonplastlc to _
low p asticity slit, fine-grained sand _

-
-
-
-
-
-
-
-

-
-
-
-
-

-
-
-

I-

1~ 5
I-

I-­

HD
I--

25
30
38

35
40

12/18 6.8
[5.6]

1118

Note: ThIs bOflng log IS based on fIeld classificatIOn and VIsual soil descrIptIOn and IS further modffied to Include results of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: This bormg log IS based on field classification and Visual soil descrtptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-24 1 Sheet 4 of 4

> u
Samples

.L:~ Cl (/)'_ c: 'm... ., >0 E;:; CD~cno........ 0 Description U l/)"+:: ~

~ .... ~ ~ II)

1~
g'CD0.CD (5

0'- CD CD 13 o.§ ...-
CD CD (/) co co -c:

.0 Ig
c: <.) ::J ....

.L: g::> .25£ > c: 0.0 ?iii .... c: :::Eo:=. .... ::>U.~ E 0" -~ o1i5.,;; cnCD
~i=::i ..... <.:) caU~ u ~ «~

.- ....
::J I- CD.t: Oc: 0Z 0

6~
0 ~oE a:,g u

.. 0-:: SILTV SAND with GRAV_EL; very dark gray, _ SM Oya H ~
60 5/~ -- 1140- ::i:)- . 0" ..;

. moist, very dense, fine-grained, trace _ 40/3"
- .. ::. '0 . medium-wained, nonplastic silt, _
-.~~ ~ub!3ngu ar to subrounded gravel to 1"
- '0 1\ In size GP
- o. ( ~W chatter at 82'] -
- • O' AVEL with SAND; medium dark ~ray, -
- 9' . ( moist, very dense, rounded an -
- .0 angular gravel to 1-1/2" in size, fine- -

85- o • to coarse-grained sand, trace - 11 - n 100/4" < 1/4 7.5 5 1202-f----- nonolastic silt -- Boring terminated at 85.3 feet. - [6.8]
- Possi Ie groundwater at 60 feet below -
- surface. -
- -
- -
- -
- -
- -

90- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

95- -
- -
- -
- -
- -
-
-
- -
- -
- -

PO- -
- -
- -
- -
- -

-
-
-
-
-

1P5- -
-
-
-
-
-
-
-
-

-
.. . .

1



North

Not to Scale

22'

ci
a:
zo
en
UJ
:i

1-94

FOURTH ST.

Project No.: 94-1100
CeoT......it Geotechnical Investigation
CllNUltanls Eastside Extension

R

Location of Boring
PE·24

Figure A -26



~ GeoTransit
~ Consultants

Note: ThiS boring log IS based on field classiflcat/()n and Visual soil descflpt/()n and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-25 Sheet 1 of 4

Boring Location: Inside MTA yard I Elevation and Datum(feet) :263 MSL

Health and Safety: Level D Date Started :12/6/93 Date Finished:12/7/93

Drilling Equipment: Mayhew 1000 Total 86.0 Depth to
Depth (feet): Bedrock(feet): ---

Drilling Method: Mud Rotary Number of 17 Depth to
72.3Samples: Water (feet):

Boring Diameter: 5 inches Completion Piezometer installed
Information:

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.

Greg Renfrew Grant MillerDownhole Hammer: 400-lb and 18-inch drop.

Samples
>- () "' >-"' -"0

~-
C) vr- C '~

~ CD ~ CD Ec 1] Cll~
0 (/)0 Cll ~ ..... .c: Cllii o.::J ~o

g'Cll.......... U(/)'';:::; ,g ::J+=o. Cll (5 Description .c c <..>

~.€
0. 0 ?iii(f.)101O -c o::J .5 ..... c =ECllCll g::> E -0,

p~~ .!!1 CllCl:!::. ~ -() -0<0 () ~ 'i:i=..... ::>U,_ ::J roo aJu-, «~ 0 .....
::J - e" Z Cll .c: >16 Cl ~§ Cl0 a:§..s O~ u

il
All at

.. Asphaltic concrete and base. crushed rock

-
-

:' ", ALLUVIUM SM Oya
'.., . SILTY SAND; light olive brown to olive
.', ': .: brown, mOist to wet, loose to medium

5-::'··. dense, fire- .to medium-grained, - I-- 8 7/12 4.7 96 18 P935' ' nonplastlc silt 1 0

-- 9 [4.31
, ,

.,

, ,

..
-

10-' '.
interval of SANDY SILT, olive brown, wet, - ML -- 1 3/18 5.1 P940

soft, low plasticity, fine- to 2 S 2 [4.81
coarse-grained sand, subangular gravel I-- 2
to 1" in size

SAND; light olive brown, moist, medIum SW·.. dense, fine- to coarse-arained, some·... suban~ular to subroun ed gravel to
1-3/4' in size

15-:~:
.. - I-- P9453 0 11 -- 7.1 119 13

- :.: - - 12 [5.11
- .'. -- ...... -·..- ...... -...

=~!
1\ [rig chatter), see next sheet _ GP-GM

~'i~
- /

-::; _ SP-SM
! ::. . , ..
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-25 I Sheet 2 of 4

1025

1125

9 1150

10 1010

125 11 1050

4/12 5.5
[5.5]

>~
~.s=
(I) ()

>..§.o l/l
U Q)
(I).s=

a: .5

5/18 6.4
[5.6]

7/1 B 5.t? 0955
[5.4]

Samples

14
25

16
23
40

-

r-
5D

r-

4S

6 S

- 40 4/11
7 ~ 60/5"

9 :0: 100/7" 3/7

GP

Description

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

. -
decreased silt content, ,GRAVEL and -

COBBLE with SAND, cobbles to 4" in ­
size -

-
-
-
-
-
-
-
-

o·
\,' . c

.0

o . c
o

o .. c
O'

? :/ boulder approximately 12" in size

o.

o.

_o.
-

40- 0

-'o'--:.

-"' ..
_IV..

-ci· :
_.: ..
-'0· :-
-Ii-.
- 0

45-~ ..

-r: 11
/ GRAVEL with SILT and. S.AND/$AND with _ GP-GM Oya

!O: 'I} SIL:r and GRAVEL, light olive brown, _ /
'.. - ,', mOist to wet, dense

i
subrounded to _ SP-SM

L: '<l;~ angular gravel to 1- /2" in size, fine- _
;~:~.; ~~: to coarse-grained sand, nonplastic silt _

t~~ :
r:~ ~~, --. -

25 - ~ S decreased silt content( gravel to 3" in size, -

=r, :r:!!, ~~~~%~Iar grave of 1" to 1-1 /2" ~
.": :0 -'.

=~:~!~ =
~~~ :

30- :~,;r ~~ wet, very dense, gravel to 1-1/2" in size -=
1;·: :il ~;' -
~., ~

_:..:.:. interval of SAND with GRAVEL
i

subrounded_ SW
_:::~: to subangular gravel to 1- /4" in size _
- .:~.: --:...:.- -
-~.. ~

0 .. ·· decreased sand content, GRAVEL with SILT_ GP-GM
35- 0.. and SAND, light olive brown, fine to _

coarse graverto 2-1/4" in size _
-

o
Note: ThIS bortng log IS based on fIeld classificatIOn and VIsual soil descrIptIOn and IS further modified to Include results of laboratory
clatfSffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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0845

4

9 P820

of

4.~ 1355
[4.6]

7/12 4.9 131
[4.8]

1 Sheet 3

12/18 5.4
[5.0]

10/12 5.7 115 17 0905
[5.1]

Samples

40
60

15
23

7
14
20

I--

11 D
>-

-13D
I-

I­

12 S

Oya fc s 1'-079"' 7/9
>-

GP

00.- c:
(/)0

U (/)'+:J
ooltlltl
::::>u.52....

-

Description

94-1100 /Boring Number: PE-25
Metro Rail: Eastside Extension - Metro Red Line

GRAVEL and COBBLE with SAND; olive ._
brown, wet, very dense, angular gravel._
to 1-1 /2"in size, fine- to coarse-graineQ
sand, trace non.Qlastic silt

[resumed drilling at 0735 on 12/7/93]

o
o

o. c
· O'

~
.0

o

Project Name:
Project Number:

-
o -

~ .. ( -
'0' _

~5 - ~ :0' c light olive brown to strong brown (iron -=
0'( oxide stained) _

o _
~. 'c _

• O' _

~' .(-------------------+-......,,---1
CLAY; light yellowish brown, wet, hard, _ CL

low to medium plasticity, trace -
fine-grained sand, laminated, low angle­
laminations, slightly porous, increasing­
fine sand content with depth -

-
-
-
-
-
-
-
-

65 ---f4:~.. -::S:-:-:ILr:T~Y~SA~N-::-D-:-:/S=-A:-:N-:-:D:-:Y-:-::S~1 Lr:T=-;-y.-el-Io-w-i~sh----\-,;_S....M"'/M;;-:;I;-;-ll
'. brown, wet, de"1se/harCl., fine-grained -
. sand, trace medlum-gramed sand, -

. . nonplastic silt -

60

P92510/12 6.4
[5.3]

33
70

I-
1r.: D 60 6/10 6.1 111 18 0940
1:;)1- 40/4" [5.3]

I­

1~ S
I-

-
-
-

SAND with GRAVEL; light olive brown to _ SP
strong brown (iron oxide stained), wet,_
very dense, fine- to coarse-grained, _
fine. to coarse subangular gravel to 1" _
m size _

· 0'.'

.'. '0

.'. '0

.... :.

.~.'.
.'. '0

- : . '. -
-.' ': '. -· ._. . -
~~R -

70-~ ,<i. i~, high gravel content -
interval of SAND with SILT, light olive -= SP-SM

brown, very dense, fine- to _
medium-grained, some biotite mica _

t'75-' ~-:.

-' o' ,
-'.' .'

· .0- ..
_. 0'.'

-.'. '0

-

-
-111111 SiLT with SAND; see next sheet ML

Note: ThIS bormg log IS based on fIeld classificatIon and VIsual soil descflptlOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-25 1 Sheet 4 of 4

> u
Samples

.e- O) cn'- I:: 'c:n.... 0; >0 - a>'#-........ 0 til 0
~

~ .... ~ E"C
Description U CIl"+:' ~ Il)

!~
g'a>e.a> (5

0'- a> a> "5 e.§ ~-

a> a> cn~Ctl
-I::

EI_~
I:: (,) ::l ....

.e ~::J .2 5 .f ~~
e.o ?iii .... 1:: =EQ:t:. ...: ::JU.~ -Cl

p~
til a> =Ei=- <.::l CCU~ u gJ .- ....

...J ::ll- (l)oS:: ~tl 01:: QZ 0 a:: _~ ~&l
Q ~o.s U

- SILT WITH SAND; olive gr8J' wet, hard, - ML lIya
1E

6 11/18 6.1 11000
- nonplastic, fine-graine sand - S 29 [5.41
- - "- 43
- -
- -
- -
- -
- -

-
~5- increased silt content, very thinly laminatea::: "- 3D 7/12 5.9 105 21 102011 D 67 [5.61

- ~onng termmated at Bf?O teet. _
Groundwater measured on 1/11 /94 at 72.3_

feet below surface. -
-

- -
-
-

90- -
- -
- -

-
-

-
-

-
95- -

-
-

-

-
-
-
-

~O- -
- -

-
-
-
-
-
-
-
-

1~5- -
-
-
-
-
-
-

- -
- -

1

Note: This boring log IS based on field classifIcation and visual soil descrIptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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North
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enw
..J
W
CJ
Z
c(

en
9

Project No.: 94-1100
GeoTransit Geotechnical Investigation
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1·94

Location of Boring
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....
c

c

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Traffic Box

PVC Slip Cap

---- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

= 86 Feet

= 85 Feet

= 85 Feet

= 25 Feet

= 22.5 Feet

= 18.5 Feet

= 2 Inches

= 0.01 Inch

= #2112 Monterey

= 1/2 Inch Pellets

Project No. 94·1100
GeoTransit Geotechnical Investigation
COII8ultanlll Eastside Extension

Metro Red Une

2-94

Piezometer Installation Schematic
PE·25

Figure A·29B
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-26 SheeLL of 4

Boring Location: Inside MTA yard I Elevation and Datum{feet) :262 MSL

Health and Safety: Level D Date Started :12/6/93 Date Finished :12/7/93

Drilling Equipment: M h 1000 Total 85 4 Depth to
ay ew Depth (feet): . Bedrock{feet): 85

Drilling Method: Mud Rotary Number of 13 Depth to possible
Samples: Water (feet): 80

Boring Diameter: 5 inches Completion Grouted to surface
Information:

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Grant Miller

1 amDles

Description

()

"64.-
0"­-c
~::>

'"
0" "

go

.6:.. ".

5-~_":"

fill _ SP-SM
SAND with SilT and GRAVEL; olive brown,_

moist, fine- to coarse-gramed, _
nonplastic silt, some rounded to _
subangular gravel to 3" in size and _
cobbles _

-
-
-

-
-

af

-
1 B

-
4.6

[4.4]
0935

0··.

.. [continuous rig chatter from 5' to 9'], shells=
0- " and brick: fragments _

-
-

-~":. ""

-
10-

-
-
-
-
-
-

-
-
-

AllUVIUM _
SANDY .SILT with ~RAVEL(' very dark gray,_

mOist, very stIff, nonp astlc, _
fine-grained sand, gravel to 3" in size
and cobbles

-

ML Oya -20
'-

25
15

3/12 4.5
[4.2]

14 1100

11202/18 4.8
[4.8]

4
5
4

3 S

high gravel content
~"
o

o

15 --tJ:--l:f-:"4f-:S~A:-:N-:':D=--w-:i-:th~S:-:-1l"=T~a-n~d~G=-:R=-A~V:-=EL~;-d-:-a~rk:--g-ra-y-,-hs.....iIP....,·-S~M
moist, loosel fine- to coarse-gramea, ­
nonplastic silt, rounded to subangular -
gravel to 1" in size -

-
-
-
-
-

Note: ThiS bortng log IS based on field classification and Visual soil descriptIOn and IS further modified to tnclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
1 Sheet 2 of 4

Samples

4 [Q 50- 3/6 4.1 18 1130
[4.6]

u
'64.,
0'­-c
~:;)
t9

Description

94-1100 IBoring Number: PE-26
Project Name:
Project Number:

_.: :. SAND with S.lLT; brown, mois~ to wet, very_ SP-SM Qya
_ . dense, fl.ne- .to coarse-grarned, _
_ .". nonplastlc silt, some an~ular to _
_::::-.- subrounded gravel to l' in size _
- :'. . -
-:. ... -
-~ -
-~: -

-
1150

4.9 115 12 1215
[4.8]

8/9

4/12 5.0
[4.8]

30
60

......
5 S

-

6 i5 30
- 50/3"- SM

=GP-GM

GRAVEL with SILT and SAND.i brown _I GP-GM
mixed with light gray to aark gray, _
rl)oist, very d~ns~( gr!3vel to 1-1/2" in _
Size, nonplastlc Sl t, frne- to _
coarse-grained sand _

[strong rig cFiatter at 27'] _
-
-
-
-

o...
-:

Q'. ,
- :.'..

Cf

~5 ~. '.

_ 0:, -_

- .".
30-~.--·,

-0- -- interval of SILTY SAND, dark olive brown
- 0.· medium- to coarse-grained sand
_0

-.
_ 0 .

- ~ .- ..
- ...

35-°· .
- Q...- ..

-0.· .

~'.

[constant rig chatter]

[bit change at 36']

[extremely slow drilling], possible cobbles

-
-
-
-
-
-

-
-
-
-

160e

1405

1305

~ 100/1" 0/1

~

7 B
~

-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

[up to 3/4" fragments of cemented gravel -
and sand rn cuttings, possible -
concrete] --

-[resumed drilling at 0730 on 12/7/93]

- :- .._0: ..
-~ .

0·.

0·.

-:0. ..
- :.
_ 0· .

140 -::/6: :

0.

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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of 4Sheet 3
Samples

8 B

0; >0; -~
OJ~...

~ .... ~ ... Ql E"C
> g>OJOJ OJ 13 Q.§ ...-

.0 OJ I:: u .... ::J ....
.2 5.5 > c: Q.o ?'iii .... 1:: :::EE 0" -0, "'1:: CIlOJ

~i=a:lu~ (.) gJ .- ....
::J~ c:x:~ OJ 01::

OJ~ >:6 0 0Z 0
a: .~ ~ooS ~ U

ya

Description

94-1100 Boring Number: PE-26
Metro Rail: Eastside Extension - Metro Red Line

GRAVEL with SILT and SAND; dark olive
brown, moist, very dense, rounded to
subangular gravel to 1" in size,
medium- to coarse-grained sand,
possible cobbles

[slow drilling]

o ..

o..

o

Project Number:
Project Name:

[hole caved while attempting to sample]
5 Q

11530/6 4.0
[3.61

67

9D 27 10/114.0 102231015
73/5" [3.61

CL

GPGRAVEL with SAND; olive, coarse-grained
sand, possible cobbles

[smooth drillin ]
CLAY with SAND; olive brown, moist, hard,

low plasticity, fine-grained sand

5

mottled with light gray 1 S 19 10/12 4.0 1107
5 68 [3.61

[rig chatter], high gravel content

trace medium- to coarse-grained sand

0 iron oxide staining, increased sand content 29 8/11 4.0 100 27 113011 D
55/5" [3.61

o

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTransit
~ Consultants

Note: This boring log IS based on fIeld classifIcatIon and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-26 I Sheet 4 of 4

> .52
Samples

~- Ol (f)'- c:: en >en 'Es Q)~(/)0 Ol......... 0 Description uw;:; ...
~ ... ~ ... CI) > g'Q)o.Q) (5

0'- Q) Q)'5 o.§ ...-Q)Q) (f) !tlla -c:: .D

I~
c:: <.> ~;;:: ::J'"

~ g::J .£! 5 .5 > c: 0.0 ... c:: :.=E0:::' ... ::JU.52 E 0' -0,
5~E

(/)Q)
~f=:.J ..... <.::l ::J a1u~ (.) 8l ~~

.- ...
I- Oc:: 0Z 0 Q).c:

~&l
0 ~oE a:: .~ U

· . SILTY SAND; olive, wet, very dense, fine- - SM Oya 1:l[l 100/5" 4/5 4·9. 105 19 1220
to medium-grained, trace .... [3.81

.. coarse-grained ...,
.- · . ....

-
-

· .

-
las = ""l'- I/DUENTE ,IIUN Tf/Tn ':1m- 90/5" 5/5 4.0 106 22 -

CLAYSTONE; dark olive brown, moist, soft [3.8]
rock, horizontal bedding, moderately
weathered

Boring terminated at 85.4 feet. -
Possi Ie groundwater at 80 feet below -

surface. -
-

- -
90- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

9S-i -
... ~

... -- -
- -
- -

-
- -
- -
- -

00- -
- -

-
-
-
-
-
-
--

PS- -
-
-
-
-
-
-

-
-
-

.. . .

1

1
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Project Name:

Project Number:

Boring Location:

~ GeoTransit
~ Consultants

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: PE-27 Sheet 1 of --±-
Banning/Santa Fe I Elevation and Datum(feet):269 MSL

Health and Safety: Level D Date Started :12/8/93 Date Finished:12/8/93

Total
Depth (feet): 81.5Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary Number oT
Samples: 15

Depth to
Bedrock(feet):
Depth to
Water (feet):

50

Boring Diameter: 5 inches Completion
Information:

Grouted to surface

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop.

Logged By:
Greg Renfrew

Checked By:
Grant Miller

SamDies
> (,) 0 >0 --0

Q)~.c- O) uriijS '~
... Cll ... Cll Ec > ... 0

gQ)+-,+-' 0 Q) ;:+-,..c: Q)'5 a.::::l

4~
::::l';:'0.Q) Description Ul/)"~ .0 g C r.> 0. 0(5 CJ) co co -c o ::::l.S > c +-'c =EQ)Q)

~::> E 0" <~ ~~ ,~ Q)
O:=. .c ::>0.52 -0(0 (,) III '>:i=+-' ::::l I- a:lu~ O+-'

::i - CJ Z Q)..c: >16 0 ~S 00 a::§.5 o~ U

1I~}}ha'tic concrete and base : al

':'. '. ~L~~VIUM _ SP-SM Qya
':.'. SAND with SILT; olive brown, moist, loose,_
· . fine-grail)ed" trace medium-grained,
· . nonplastlc silt

5- '.. -
-
-

-
GP-GN

1
SP-SM

I-­

1 D
I--

4
3

8/12 7.0 99 100700
[7.01

;::il
~':

~::L.
-10: :'Y e. -
_.:::" ::, -

15 -=~ :~k decreased silt and sand content, GRAVEL -= GP/Gv\
_~ .. ( vyith SAND, dense, gravel to 2-1/2" in -
-. o· size -
- o' ( -
-'~' -
-0 .( -

o -o. '« -
· O' _

In'

I-

2S

I-

3D
I-

2
10
12

18
30

8/18 7.0
[7.01

6/12 8.5
[7.01

P705

2 P715

Note: This boring log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where avaHable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered, Lithologic pattems are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTransit
~ Consultants

Note: ThIs bortng log IS based on fIeld classfflcatlOn and VIsual soil descrIptIOn and IS further modified to tnclude results of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may dfffer at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations lind necessarily imprecise. Lithologic contacts
indicated represent approximllte boundaries between subsurfllce material types and the transitions mllY be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-27 1 Sheet 2 of 4

> u
Samples

.r:.- 0) (f)'- c:: .~ 0 >0 - Q)~0 (/)0 E"O........ Description u (/)'';; ...
~ .... ~ ... CI)

~~
g'Q)0.Q) (5 Q) Q)"£ o.§ ...-

Q)Q) (f)(tlttl -c::

~I~
c:: tJ ::J ....

.r:. ~::> .2 5'S: ~.§
0.0 ?iii .... c:: :::E0::= .... ::>u.S2 -03 I5lii (/)Q) ='Ef=

~ - ~ Cl:lu~ u gj
«~

.- ....
::JI- Q).t: 0

Oc:: 0Z 0 a:: .~ 6~ :2 0
oS u

0 GRAVEL with SAND; light olive brown, _GP/GW Oya 11 3/18 7.5 0740- 0 moist, dense, gravel to 1-1/2" in size, _ 45 14 [7.01- ~. "

-. o· fine- to coarse-~rainedsand, trace ~C{ >-- 26
- 9' . ( nonfolastic silt, race cobbles suggeste
- .0 by "angular fragments in cuttings,
-0 .( 1/4" to 1-1/4" rounded gravel common
- . 0
_ o. ,

· o· -
~5- 9' . (

gravel to 1-1 /2" in size - >-- 20 P755.0 - 50 5/12 8.0 121 10
0 >-- 35 [7.01

0

o.
• O'

_ 9' . (
.0

-0 .(

- 0

- o. (
30- · o· light olive brown to dark yellowish brown, - - 15 6/18 8.0 P810

- 9' . ( very dense 65 26 [7.01- .0

0 - 30
0

o.
· o·

-9
.0

- o .

35- • '0.
interbedded sand layers to 4" thick, fine- to- - 0840o. 7D 30 6/12 8.0 123 10

· o· medium~rainedsand, coarse gravel to 45 [7.01- . 3" with ew cobbles _ -_ 9 .(
.0

-0 .( -
- '0 -
-' . -o. (
-. o·

9
.0

140- o . grayish brown - 8ts: 50/4" 3/4 7.5 0900
0

o. [7.01
· o·
9

.0

0 .(

0
~ .. (

• O'

145- 9' .( -.0

0 .(

- ....... SAND with GRAVEL/GRAVEL with SAND; _ISW/GVI 9~ 100 3/6 11 11 -
- :.:=1- c:tark ~reenish gray, wet, verY dense, _ [7.01
-::z.::: flne- 0 coarse-gramed sand, _
- .:.:.: subrounded to subangular gravel to _
- :.:.:. 2-1/2" in size _
- .:.~ -
- ::;::: -

.. . .



~ GeoTr;:'Jnsit
~ Consultants

Note: This boring log IS based on field classificatIon and visual soil descrIption and is further modified to include results of laboratory
classification tests, where avaUable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. lithologic patterns are generalizations and necessarily imprecise. lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-27 I Sheet 3 of 4

>- u
Samples

.r:::.- C) (j)'_ c:
.~ Cii >-'" (J)?fl........... 0 Description

cno ...
~ ..... ~ ... Q) E"t:l >-a.Q) (5

u(/)".::: Q) Q)ii a.§ ...- ~(J)Q)Q) (j)~Ctl -c: .c
~

c: <.l 4] :;, .....
.r:::. ~=> .2 5 .= ~~

0.0 ..... c: =Eo:t:. ..... =>u.52 E -isl
:s~

cnQ) =Ef=::i ....
'" CXlU~ u 8l .- .....

:::J ~ «~ oc: 0Z 0 (J).r:

5~
0 :2 0

oS a: .~ u
FERNANDO/PUENTE FORMATluN _ ~L Tf/Tp

1q
6 2/18 7.0 0950

SILTSTONE; dark olive gray, wet, soft rock,..., S 12 [7.0l-- - low to medium Plasticl~ trace ..., 20------ ---- fine-grained sand, 1-1/ ,( rounded clast]-- ---------- in siltstone, thinlhlaminated, _-- ------- fossiliferous, slig tly weathered to ...,----- ---- fresh, laminations inclined at low-------- - angles generally less than 10 degrees----------- - ----
~5- - .......

20--- 12/12 9.0 26 1010--- - 11 D-- - 30 [7.0l------ - ~----- ---- --------- - ---------- --- ---- ------ ---- --------- - --------- - -
~O- - - 8 11/18 8.0 1022--- - 12----- - S 12 [7.01--- ------- 17-- - - --------- - ---- --- ---- --------- ---- --------- - ---------- -
65- - - 20 12/12 10 25 1040--- 13--- - D--- 35 [7.01-- - - ------------ - ---------- --- ---- ------ - --------- - ---------- --- ------- ----
170- dark olive brown, slightly weathered - ..... 9 1/18 7.0 1050--- - 1.11--- S 23 [7.0l--- --- ---- "- 28--- --- ------- ------ ---- --------- - ---------- ------- --- ---- -
75 .... - I--

20 12/12 7.0 25 1105-- - - 15 D--- 25 [7.0l------ --- --------- ------ ------------ --------- -
----- ----------- -



~ GeoTransit
~ Consultants

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-27 I Sheet 4 of 4

>- (.)
Samples

.L;- C) urCii§ .~ 0; >-i - Q)~........ 0 Description u w+: ~

~""l!
E'C >- ~CDa.CD (5 Q) ~.:: a.§ ~-

CDQ) (J)roro -c
EI~

c u Q) u

1I
::J ....

o:t:. ~ ::::>u.S:'! 5P .2 5 .5: > c 0.0 .... c =E.... 0'" -0, pp C/lQ) =Ei=::i - e,:) mu~ (.) ~ ~~ Q)":: .- ....
::JI- CD':: oc CZ 0 a:.§ 6~

c ~ooS U
- SILTSTONE; dark olive brown - ML Tf/Tp --g- 10/18 112G-- ---- S 20-=~.== ---- 27

- Boring terminated at 81 .5 feet.
- Groundwater was not apparent.
-
-
- -

85- -
-

-
-
-
-
- -
- -

90- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

95- -- -
- -
- -
- -
- -
- -

- -
- -

~o- -
- -
- -
- -
- -
- -
- -

-
- --

~5- -
-
-

-
-
-

1

1

Note: ThIs borff1g log IS based on fIeld classificatIOn and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-28 Sheet 1 of ~

Boring Location: Vignes/Temple I Elevation and Datum(feet):270 MSL

Health and Safety: Level D Date Started :12/8/93 Date Finished:12/8/93

lotal
Depth (feet): 80.9Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary Number of
Samples: 16

Depth to
Bedrock(feet) :
Depth to
Water (feet):

45

Boring Diameter: 5 inches Completion
Information:

Grouted to surface

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300-lb and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Grant Miller

l amDles

Description

5-

0 iii >-iii -"0
CD:::ReJrC;; § 'Ql.... ~ Q) ~ Q) Ec >- ~o

g>CDCD ~ .... .<: CD "fi Q.:::l

4~
:::l"<=UW.::i 0'- .0Ig c (,,) 0. 0

(J)COco -c o :::l.E > c:
-~ .... c =E~~ E 0" C) p~ .!!? CD

~u.~ -0(0 o ~ '':j:::::l f- CXlU-= ~~ 0 ....- e" Z CD'<: >0 a ~§ a0 a:,goS o~ U

- a1
<::1\)11<::( o-ya

-
-
-
-
-
-

- >-- 1 9/12 6.5 101 22 P758- 1 0
- >-- 2 [6.5]

:.: ALLUVIUM
.'. SILTY SAND/CLAYEY SAND; dark brown,

moist, very loose, fine- to
coarse-grained, low plasticity, some
rounded gravel to 3/4" in size

~FILL
I =-aAsohaltic concrete to 3" and base to 12"

7/12 6.5 130 9 P837
[6.5]

4/18 6.5 P815
[6.5]

20
45

16
23
23

I-

I-

I-

3D
I-

2 S

GW

SP

-

-
-

GRAVEL with SAND; white to light brown, ­
moist, dense, gravel to 2" In size, fine--
to coarse-grained sand, trace -
nonplastic silt -

.

'0

(, , '.
• O'

9' ,C

.0

o 'C

•• 0
0,

., O' rounded to subangular gravel to 1" in size
·0'

15 . '0" SAND Vl!ith GRA~EL; yell.owish brown,
• ' , 'Q mOist, very dense, flne- to _

... , . , coarse-grained, rounded to subangular _
•• 0, ' , gravel to 1-1/2" in size, trace _
,:' :0 nonplastic silt _
• 0',' -· . . -
':- :0 _
• 0'.' -

o
o

o. c
· 0'

9' .'
•0

10- 0 .(

Note: ThiS bormg log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.



~ GeoTr(Jnsit
~ Consultants

Note: This boring log IS based on field classificatIOn and Visual soil desc"ptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-28 I Sheet 2 of 4

> ()
Samples

.J::- C> c/)._c
.~ 0 >0 E=t; O)~+-,+-' .2 Description

(/)0 ...
~+-'~

... CI>

y~
0.0) UW,j:; 0) 0)"5 o.§ ...- C>O)
0)0) 0 C/)ctlctl -c .0

'-~
C <.l :::J+-' :EE.J:: 5P .2 g,5 6~

0.0 ?iii +-,c
o~ .t: =>u.~ E -0,

p~
(/)0) =Ei=.... <.:) CDU~ () gJ <ttl .- +-'

....J :::J I- Oc 0Z 0
O).r::

~~
0 ~o.s c:: ,5 u

0 GRAVEL with SAND; yellowish brown, GW Oya p845- °
- 4B

-~. moist! mostly sUban~ular to angular - '-
-, 0' grave, sOl11e rounde gravel, trace -
- 9

coarse-gramed sand -
- ,0 -
- 0 ,( -
-, '0, -
_ o. , -

~5-
SAND with SILT; dark olive brown, moist, _ SP-SM '- 6111.E" ' very dense, fine- to coarse-grained, .._ 5 S 23 6.5 bsoo

-:: . .- !1onplastic silt, trace fine gravel to 1/4"_ ...... 50/ [6.5)
--::- .

m size - 5.5"
- :'.. -
- .' -· . .-

gravel to 1/2" in size -
~, -

decreased silt c~>ntent, SAND, dark grayish - SP
brown, mOist to wet, trace roundea -

~O- gravel to 1" in size - ......
50 5/10 6.5 116 15 0920- '-'.' '. - 60

-~ [strong riB ch.att~r at 31 '], possible cobble =
...... 50/4" [6.5)

1.0°o ' to 1 "m size
GW/GP

° GRAV~L with SANDi moist, ~ravel to 1" in ...;
o. Size, coarse-gramed san -

_' ,0' -
9 -

.0 -
~5-

0 ·c -
· '0 -o. -
• O'

9 -.0 50/1 " 0/1 6.5 P950
-0 7 B
- ° - [6.5)

~ .. c -
• O' [strong rig chatter] -
9' .c -

140- .0 -
0 ·c -

10 / 0 large cobbles to 10" in size, possible - I-
1015- 8 B

°0 boulders to 36" in size - I-
coo' -
°0 -
000' -
h -

0 -
145

FERNA~g9~UENTE • ,"lION Tf/Tp
I-

40 7112 21.5 92 32 1120- CL/CH 90CLAYSTONE; dark olive, moist, soft to - I- 40 [6.5)
mOderatel~ hard rock, medium -
plasticity, aminated, layers of -cemented claystone to 1/2" thick -causinR rig chatter laminations -possib y inclined 45 degrees, fresh, -strong sulfur odor -

.. . .



GeoTronsit
Consultants

Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 Boring Number: PE-28 Sheet 3 of 4

Description

=~.== SILTSTONE; dark olive, moist, soft to
-:=-:=-= moderately hard rock, low plasticity,
-- - trace fine-grained sand, laminated
___ layers of cemented siltstone to 1/2"

thIck causing rig chatter, fresh, strong
sulfur odor

00
,- I::
(/)0

U(/)',;::;
OO~«l
::)U.~....

()

'C4..
0'­
-I::
~::)

Co:)

Samples

1.5
[6.51

1 1

70 4/6 110 101 24 142
[6.51

6/6 26.5 103 22 1330
[6.5]

1310

1253

135

16.5
[6.51

013

8/12 36.5
[6.5]

10/1221.5 100 261235
[6.5]

30
40

28
50

80

50/3"

11 D

1 S

CL

scattered fossils, (bi-valves, gastropods)

decreased sand content, CLAYSTONE; dark
olive, soft rock, massive, no obvious
bedding, fresh

5 ::f~ no odor, increased plasticity

SAND L Y NE; yellowish brown,
moist, soft to moderately hard rock,
medium plasticity, fine- to
coarse-grained sand, with cemeted
intervals and beds present

[violent rig chatter from 59' to 63.5'],
cemented beds to 1/2" thick,
moderately hard to hard rock

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available, This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passsge of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThIS boring log IS based on fIeld classifIcatIOn and VIsual soil descnptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-28 I Sheet 4 of 4

> u
Samples

.r.- Cl (/)'_ c ·61.... 0 >0 Q)cf?........ .£ Description
C/l0 ...

~ .... ~ ... Q) E" > g'Q)0..Q) UC/l'';:::; 0'- Q) Q)"£ o..§ ...-
0 -c c '-'

4~
::J ....Q)Q) (/) ell ell

~:::)
.0 tg .£5.5: ~~

0..0 .... c =Eo:t:. .r. :::)U.52 E -0,.... p~
C/lQ) ="Ei=

~
.... <-' ::J a:lu~ u gj

<~ CI:l..;;;
.- ....

I- Q)~
oc CZ 0 5!£ c ~oE a: .~ u

~ CLAYSTONE; dark olive, moist, soft rock, _ CL Tf/Tp 1€ S 6g~"
8/11

[~~~l
1446

_ medium plasticity, trace fine-grained
- 1\ sanq

r
massive, no obvious beading, no_

fossl s. fresh
Boring terminated at 80.9 feet. -
Groundwater was not apparent. -

-
-
-

~5- -
-
-
-
-
-
-
-
-
-

90- -
-
-
-
-
-
-
-
-
-

~5- -
-
-
-
-
-
-
-
-
-

100- -
-
-
-
-
-
-

- -
- -
- -

105- -
- -

-
-
-

. . ..

1

1
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Note: ThiS boring log IS based on field classification and Visual soil descriptIOn and IS further modified to mclude results of laboratory
classification tests, where available, This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time, The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-29 Sheet 1 of 4--
Boring Location: Vignes/Ducommun I Elevation and Datum(feet):270 MSL

Health and Safety: LevelD Date Started :12/9/93 Date Finished:12/1 0/9~

Drilling Equipment: Mayhew 1000 Total 82.0 Depth to 70Depth (feet): Bedrock(feet):

Drilling Method: Mud Rotary Number of 16 Depth to
Samples: Water (feet): 35.0

Boring Diameter: 5 inches Completion Piezometer installed, converted
Information: to monitorina well

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop. Greg Renfrew Grant Miller

SamDles
> 0 0 >0 --0 -

L;- 0) Cf)'- c: '64.. ... '" ... '" Ec: > Q);::R
0 cnO Q) ~+-'-'= Q) "5 o.:::l ...0

gQ)+-,+-'
~~ :::l<=o.Q) '0 Description ucn';::; 0'- .c ;~

c: '-' > c: 0. 0
Q)Q) Cf)ltlltl -c:

E o :::l.S -0,
5~E

+-'c: =E~:) 0' .~ Q)
c~

L; :::)U,~ -Oeo o gJ 'i::i=+-' :::l f- a:lu -, «~ O+-'
:.J - C::J Z Q)-'=

>~ C ~§ C0 a:gE o~ u

IIAU - af
Asphaltic concrete and base, mostly -subangular 3/4" gravel
[relocated twice, encountered concrete at

two locations at 18"]
_::' .':'. SILTY SAND; olive brown, moist to wet, - SM
- : . ". medium dense, fine- to coarse-grained,-
-:' :: '. trace fine subrounded gravel, asphalt -
-.: .' '. chunks -

5-:': '. - - 11 8/12 8.0 106 18 07501 0
-~. - 17 [7.0]
J~ 0 ° [rig chatter at 6'~ gravel to 3" in size, brick_ GW
-1:>0 and mortar ragments, asphalt chunks _
-ooe -
- .: ALLUVIUM _ SM Oya

SILTY SAND; olive brown to dark yellowish
brown, moist, medium dense, fine- to.. coarse-grained, some fine to coarse _10- · . subangular gravel to 1-1/2" in size "- 2 6/18 7.5 P845- : 2S 6 [7.0]-

- "- 8
-

· ..
'. [black film on surface of mud tank]

I~ 0 ° [due to deviation of drill rod in third hole, GP/G\i\
15-1:>1 started new hole] _ "- 11 4/12 8.0 5 P935o. ~am~les beyond 15' are from fourth hole] 3D0 RA EL; dark yellowish brown to light _ 15 [7.0]

• 0 • olive brown, moist, medium dense, _ "-
I:>C>
0·,( an?3u1ar to subrounded, fine to coarse, _

to "in size, some fine- to _
• 0 ° coarse-grained sand, trace silt _pc>
o~( -

-
- • 0 • increased sand content -DC> .. . ,
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Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-29

10257.5
[7.01

2/9

I Sheet 2 of 4
Samples

12 6/H:l 7.~. 11000
27 [7.01
35I--

- 20
5~ 80/3"

4S

(J

'Q>...
0'­-c
g::::>
e"

C/)'- C
III 0

UIIl'+"
C/)COco
::::>U.!2-

-

Description

Project Name:
Project Number:

1
0 ,~' GRAVEL withSAND; dark yellowish brown GPTGVIi -o-ya
~ to light olive brown, moist to wet, very_
~ dense, subangular to angular gravel to
10 • " 2" in size, fine- to coarse-grained sand,_

o c trace nonplastic silt _
~ '0' interval of light olive brown SAND from -
0' c 20·7'to 21.?', fine-: to .. -
, ,0' medlum-gramed, with very thm Silt -
o 'c interbeds, some gravel to 2" in size

125- . '0.
o. c
· o·
9' ,c

.0

- GP
- I--

- 70 60 3/10 80 128 7 1345
- I-- 40/4" [7.01
-
-
-
-

-
I-

40 7/12 20 14308 S
I- 60 [7.01

GP-GM

- ~
25 5/12 150 124 9 P7159 0_ MLlCL

~
30 [4.61

- GP
-
-
-
-
-
-

~o .
• ' .'0 [easier drilling], increased sand, less gravel -

lo~~ _
30- 01) boulders, 1-1/2" to 2" subrounded to _

00 <::>( subangular gravel _
01) -
0 0 <::>

.~ interval of SAND with SILT and GRAVEL, SP-SM
·~·o, dark gray, wet, subrounded to

(, subangular gravel to 1-1/4" in size,
.,:.::..;. sulfur odor

~l ~ ~ '0: dark gray, trace silt, cobbles to 6" in size
~5""f!r. c

· o·
9' . c

.0

o 'c
o

_~ '0: Csmall cobbles common at 38', sulfur odor
- 9' . C

_ .0

140- 0
• 'C

_ 0

_ o. ,
• O'

- 0 •

-' .0'

=0 ·c [resumed drilling on 12/10/93]
_'?'ll' increased silt content, GRAVEL with SILT
_p~' and SAND, dark greenish gray, with
_o. " thin layers of silty clay of medium

145 - () Ii, plasticity, subrounded gravel to 3",
_ ~.~ strong sulfur odor
~ interval of CLAYEY SILT

'0 decreased silt content, GRAVEL with
~. . SAND, dark gray, trace silt
· o·
9' . c

.0

o ·c
o

1300

Note: ThiS bormg log IS based on field classificatIOn and Visual soil desCTlptlOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line

4

of 4

14
[5.0]

Sheet 3
Samples

11 100/4" 1/4 70 98 9 755
[5.0]

emii §
(.)

.~
~U (fl';:; Q)

en.!! co -c:
::)U.~ ~::)- (,:)

GP Oya

ML

GP-G

Description

94-1100 Boring Number: PE-29

interval of SILT
[rig chatter]
increased silt content, GRAVEL with SILT

and SAND, angular to subangular
gravel to 1" in size, nonplastlc silt,
fine- to coarse-grained sand, strong
sulfur odor

GRAVEL with SAND; dark gray, wet, very
dense, trace silt, cobbTy

o

o

5 0

Project Name:
Project Number:

o

o

60 0

o
.~-: SAND with SILT and GRAVEL/GRAVEL SW-S 37 12/14 80 820:::',0. with SILT and SAND; dark greenish / 1 S 51 [4.6]
'0,:; GP-G 20/2"· ::. '0 gray, wet, vedY dense, fine- to
· (j.,:' . coarse-graine sand, predominantly
::',';;. medium-grained sand, nonplastic Silt,
· 0-, :. angular to subrounded gravel to 1-1/4"
.... '0 . in size, some thin silt layers, some 3"

5 ·q.',:' . gravel, strong sulfur odor
::-0 1 D 40 8/11 60 125 12 845

.()., :. 60/5" [7.6]
· :"'0
.?-.,:;".
· '''':~'

: 0:, :•
.... ~
· 0',.:

70
.;'f·

FERNANDOIPUENTE FORMATION CH Tf/Tp 36 15/18 410 915
CLAYSTONE; dark olive ~ay wet, soft 1 S 35 [7.61

rock, medium to hiW; p(asticl~, very 23
thinly laminated wi variable ips
~cross-Iaminations),calcareous
ossiliferous (possible shell fragments),

fresh, trace fine-grained sand, strong
sulfur odor

5 low angle laminations, less than 20 degrees 20 12/12 780 31 9351 0 25 [9.5]

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. LitholOgic patterns are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-29 I Sheet 4 of 4

> (J
Samples

~-
C) Cl'J'- c:: 'Q4.. 0; >0; - Q)#......... 0 Description

(1)0 -..
~ .... ~ -.. Q) E"t:J >Q.Q)

0
U (1)'':- 0'- Q) Q)13 Q.§ ...- ~Q)

Q)Q) (J)l'Cll'Cl -c::
-Eig

c:: (.)
~;

:::I ....
~ g:::l .2 g .s: > c: 0.0 .... c:: =Eo::!::. .... :::lU.~ 0'" -c,

p~£
(l)Q) :e:i=::i .... <:) lI)u~ (J ~ ~~
.- ....

:::II- Q).t: Oc:: 0Z 0 a: .5 6~
0 ~o.s u

~ CLAYSTONE; dark olive ~a~, wet, soft - CH Tf/Tp 23 18/18
[~~~l

--
rock, medium to hig p asticity, fresh - 1€ S 28

b - ~ 31

~onng terminated at 82.0 feet. _
Groundwater measured on 1/11/94 at 35.0_

feet below surface. _
-
-

~s- -
-
-
-
-
-
-
-
-
-

190- -

-
~s- -

-
-

100- -

-
-

-
-
-
-
-

IOs- -
-

-
-

- -
-

- -
- -

-
-

1

1

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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North

Not to SCale

r

1-94

PE - 29.-1
~'

215' t

Project No.: 94-1100
CeoTl'UISit Geotechnical Investigation
ConsultallS eastside Extension

Location of Boring
PE-29

Figure A -31A



Traffic Box

PVC Slip Cap

11---- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

....
o

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

= 82 Feet

= 80 Feet

= 80 Feet

= 20 Feet

= 17.5 Feet

= 13.7 Feet

= 2 Inches

= 0.01 Inch

= #2/12 Monterey

= 1/2 Inch Pellets

Project No. 94·1100
GeoTransit Geotechnical Investigation
Consulianll Eastside Extension

Metro Red Une

2·94

Piezometer Installation Schematic
PE-29

Figure A·31B
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-30 Sheet 1 of ~

Boring Location: Vignes/Commercial 1Elevation and Datum(feet):275 MSL

Health and Safety: Level D Date Started:12/9/93 Date Finished:12/1 0/9::

Total
Depth (feet): 80.8

Depth to
Water (feet): 36.5

Drilling Equipment: Mayhew 1000

Drilling Method: Mud Rotary Number of
Samples: 15

Depth to
Bedrock(feet): 73.5

Boring Diameter: 5 inches Completion
Information:

Piezometer installed, converted
to monitorinQ well

Hammer Information:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 300 -Ib and 18-inch drop.

Logged By:
Hossein Rashidi

Checked By:
Grant Miller

Samples

OS20

P920

PS45

6/1212
26

- 5 0/12 5.60
- 7 [5.61

-
1 B

-

'- 7 4/18 8.4
2 S 11 [7.01
'- 11

~

3D
'-

at

(J

'Q4..
0'--c::
g~

c.:J

-
GP

-ISM/GM
-
--
-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

Description

increased gravel content, to 2" in size

ALLUVIUM SP-SM \rya
SAND with SILT and GRAVEL/GRAVEL : /

with SILT i;lnd SAN.D; light yellQwish _ GP-GIV
brown, mOist, medium aense, flne- to _
coarse-grained sand, roundea to
subangular gravel to 1-1/2" in size

Q "

l)'.

(). '.

0, ':

00 " •

Cf'

a
, .

o·

- ~'''',

10-li:. "

15- ~:"

· .:. '0·

:0, .

r-.FILL
Asphaltic concrete to 2" and brick

o 1\ oavement to 12"..:c .GRAV~L ,
.,.~I\rabandoned 2" oioe at 2' below surface]
:;; SAND, SILT, and GRAVEL fill
· :::'0·

•<;<.
•:.',<' .

5-:.~,,~ piece of concrete 2-3" in size in shoe and
:Q> . gravel on screen

Note: ThiS bormg log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered, Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThiS bonng log IS based on field classificatIOn and visual soil descnptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-30 I Sheet 2 of 4

> (.)
Samples

..c- O) (I)'iii § 'Ql- (ij >'i "E:c (l)~........ 0 Description ...
~ .... ~o.(l) "0 U Cll"+:, 0'- (l) ... oc

o.§ > ...- O)Q)
(l)(l) (I) ttl ttl -c J:l I.g

c c.> (l) c.>

1~
:::l ....

~ECl:=' ..c :::><:3.52 ~:::> .2 s·s ~.§
0.0 ?in .... c.... E -61 p~

(/)Q) =Ei=::i .... <:) aJu~ (.) gj
«~ ~.f .- ....

:::l~ Oc ClZ 0 (l)oC

~&l
Cl ~o.s a::g U

r; :'. SAND with SILT and GRAVEL/GRAVEL _ SP-SM Oya P927- '.:.
- '. . with SILT and SAND; Ii~ht yellowish _ /o . . brown, moist, medium ense, fine- to _ GP-GM-:: .
- <i:. .:. medium-grained sand, trace _

. coarse-grained sand, rounded to _
0- s~bangular coarse gravel to 1-1/2" in -

size -
f6:: [moderate rig chatter] -

-I;"· -
~5 l-

0 .. GRAVEL with SILT and SAND; olive yellow,- GP-GM 4& 28 4/8 9.6 P950
moist, very denser subangular to 20/2" [7.01

0
subrounded ~rave to 1" m size,

o.. nonp.lastic si t, fine- to coarse-grained
- :. sana

o' -
- -

0 ••• · SAND; dark gray, mois~ to wet, very dense, SP
30- · mostly coarse-~ramed,some - strr 70/5" 3/5 7.5 1005· medium-graine and fine gravel, sulfur

· odor [7.5]

- .. ': '.

- :'. :.
- ':".

=:::.:.:.-::
-

35 f-

- 00 c [extremely' slow drilling], cobbles to GP 6 B 15 1020

~
,.<:> possibly 12" in size f- [8.01
~c
0<:>

0 0 c

0<:>
- 00 ...
- 0<:>-D

~-
00 - I-

- 0<:> 7 B 8.0
- 00 .. I- [8.0]
_0<:> 1220

0

-'';'[):. GRAVEL with SILT and SAND; dark bluish - GW-G~
-P~~. gray, moist to wet, very dense, -
- rounded to subangular wavel to 1-1/2"
- 9:0. in size, nonplastic silt, me- to

145-
t». '. coarse-grained sand, sulfur odor
0 - I- 12 1254- 0·: 8 B.. [7.5]
~: - -
8· .: -

-j;. : -
F» •. -0

0·: -
~. -p.: . -0 . .- .. ..
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: PE-30 TSheet 3 of 4

Oya 9.0.: 7'J; 4/6 100 16 1315
[7.0]

~~30
~855

1340

1415

1430

1445

0930

30
[9.5]

14
[8.5]

55
[7.8]

10/12 220
[7.8]

17
29

-
11 B

-

I-­

12 B
I--

1Ots::~0/5. 5" 3/5.5 20
[8.5]

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
-

Description

-
-
-
-
-

[resumed drillina on 12/10/93] -

6" to 8" cobble, cobbly to 73.5'

[strong rig chatter]

GRAVEL with SILT and SAND; dark bluish _GW-GIV
gray, moist to wet, very dense, _
rou,:,ded to suba!1gu,lar gravel to 1-1 /2" _
In Size, nonplastlc silt, fine- to _
coarse-grained sand, strong sulfur odor_

-
-

~~~~~~g~t~§~82~~~~~~~ve, moist,: CH/MH Tf/Tp 13~
= soft rock, .medium to high pl~stlcity, _ f-
- trace medlum- to coarse-grained sand, - 14 S
= massive, vertical bedding, fresh, sulfur _
- odor
~ -

-

-
75-

-

o·
J
o·o
o' :
~,~
0·:

70-~.~
o·

-0'·
_ 0'.:

-~.
-0·'
- o· ~.

I\,:I'D
)" ...:.
o .-
0'
.~j'

Y,
o
O.~". .
)
o .-

~5-0···
0,0:

~.~
0.....
. ~. ;..'
)
O'
o
o' :

Y,
o

~O_O,'
~1 0.•

)
·0·
0'·
.D' :
Y·,·
o
0

, ,
, .

O'
Jg:

~5-·~'·
(;II; y.

o
0·:

Note: ThIs baTIng log IS based on field classificatIOn and VISUM soH descriptIOn and IS further modirted to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.
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Note: ThIs bormg log IS based on field classifIcatIon and vIsual soil descflptlOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-30 I Sheet 4 of 4

> ()
Samples

.c- Ol CJ)'- C .~ u; >CIl E:O Q)#(/)0
~~ 0 Description (JW,;::::;

...
~~~

... Ql > g'Q)a.Q) "0 Q) Q)"£ a.§ ...-
Q)Q) CJ)lUlU -c .Q

-g
C u

~~
:::l~

Cl:t::. .c :::>u.~ ~:::> .2g.= > c: 0.0 ~c =E
~ E 0-:: -61 5gE (/)Q)

~t=::i - (,:) :::l a:lu~ o lG «~
._~

I- oc ClZ 0 Q).t=

5~
Cl ~oc: a:,g u

-~ CLAYSTONE/SILTSTONE; dark olivel moist,_ICH/MH TflTp 15 S 33 9/9 1OS~(D 0953

- soft rock, medium to hi~h plasticity, ..., 50/3" [7.8]
- l massive

d
no obvious be ding, fresh, ...

- sulfur 0 or
- Boring terminated at 80.8 feet. -
- Groundwater measured on 1/11/94 at 36.5-
- feet below surface. -
- -
- -

I8s- -
- -
- -
- -
- -
- -
- -
- -
- -

-
90- -

- -
- -

-
- -
- -
- -
- -

-
9S-

-
-

- -
- -

-
- -
- -
- -
- -

-
-

00- -
-
-
-
-
-
-

PS- -

- -
- -
- -
- -
- -
- -
- -
- -

.. . .

1

1



COMMERCIAL ST.

PE-30

115'

3'

t

North

Not to scale

1-94

Project No.: 9~1100

GeoTruwil Geotechnical Investigation
Consulm\ls Eastside Extension

M R i

Location of Boring
PE-30

FI ureA-32A



C\I
Cl
~....
Cl

Cl

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Traffic Box

PVC Slip Cap

---- Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

= 80.8 Feet
= 78 Feet
= 78 Feet
= 17.5 Feet
= 17 Feet
= 14 Feet
= 2 Inches
= 0.01 Inch
= #2112 Monterey
= 1/2 Inch Pellets

Project No. 94·11
GeoTransil Geotechnical Investigation
Consultants Eastside Extension

Metro Red Une

2-94

Piezometer Installation Schematic
PE-30

Figure A-32B
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Note: This bormg log IS based on field classification and Visual soil descnptlOn and IS further modified to mclude results of laboratory
classification tests, where avaUable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: PE-31 Sheet 1 of 4--
Boring Location: Jackson cul-de-sac I Elevation and Datum(feet):270 MSL

Health and Safety: Level D Date Started :12/13/9:: Date Finished:12/13/93

Drilling Equipment: Mayhew 1000 Total 83.0 Depth to 73Depth (feet): Bedrock(feet):

Drilling Method: Mud Rotary Number of 15 Depth to
Samples: Water (feet): 38.3

Boring Diameter: 5 inches Completion Piezometer installed, converted
Information: to monitorina well

Hammer Information: Logged By: Checked By:
SPT Hammer: 140-lb and 30-inch drop.
Downhole Hammer: 400-lb and 18-inch drop. Greg Renfrew Grant Miller

. SamDles
> () 0 >0 --0 -

~- O'l cn'_ C
.~ "- III "- III Ec > Q);:R

+-,+-' 0 (/)0 Q) :i:+-'J:: Q)'5 o.::::J ,,-0
gQ)o.Q) (5 Description u (/)'+:; -c .0 g C u > c: 0. 0 ~;;: ::::J';::

Q)Q) cnCUcu
~::J E 0::::J .5 00.:::: -"-

5~E
+-'C =E

0:::' ~ ::Ju.2 -Oeo () Xl
O'l .!!.! Q) 'i::j::+-' ::::J I- ccu-, <~ o+-'

::i .... C) Z Q)J:: >16 0 ~§ 00 a::§.s o~ u

~ALL _ af
Asphaltic concrete to 5" and base _

_:' " '. ALLUYIUM . . SM 1:fya
_ " . ' SILTY SAND; dark yellowish brown, mOist, _
_... ': ': med!um de'1se, fine- to -_:: '. " medlum-gramed, trace clay, some -, . cravel

c' , SAND with GRAVEL; light olive brown, - SP-. , .
5- .'. 'Q moist, medium dense, fine- to - ~

P655-' .. coarse-grained, possibly angular to - 1 D 5 8/12 5.4 90 15
c. 6 [5.0]-' . , subrounaed gravel between 4' and 5' - ~_-: -:0 -

-' 0'.' -
, , , -,', '0
Cl GRAVEL with SAND/SAND with GRAVEL; - GP/SP-

°- ~ , yellowish brown, moist, medium -
-, 0' oense, fine to coarse an~ular to mostly-

10- 9 . subangular gravel to 2-1 2" in size, - .....
7 4/18 5.6 ~)70C- ,0 fine- to coarse-grained sand, trace -

- 0 nonplastic silt - 2 S 8 [5.2]
- . ° - I- 12
_ 0 , -
_ • ,0' -

9 -
,0 -° . -- ,

° -
15- 0, I-strong brown (iron oxide stained) - 17 6/12 6.2 122 11 P708' 0' - 3 D9' ,c ..... 18 [5.2]

•0

0 'c
'0.

~, 'c
, 0'

9' ,c
.0

°
.,

.. . .
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Note: ThiS bormg log IS based on field classification and visual soil descTlptlOn and IS further modffied to Include results of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizlJtions and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-31 I Sheet 2 of 4

>- (.J
Samples

.s::- Cl urCii g .~ Cii >-"'i E:O a>~........ .2 Description ...
~ .... ~

y~
c.a> UC/l''-:; a> "'J: Q.§ ...- Cla>
a> a> 0 (J) 10 10 -c .0

I~
c (,) a> (,) ::::I .... :§Eo::t:. .s:: :::>u.!:? &P .2 5'~ ~.€

0.0 ?iii .... c.... E -01 p~
C/la> =Et=::i '<- <!:) CDU~ (.J g: .- ....

::::I~ «~ oc 0Z 0 a>J:
5~

0 ~o..s a: .~ U

° GRAVEL with SAND/SAND with GRAVEL; GP/5P Oya 14 D-.5/1 f 6.6 p72C- 0 yellowish brown, moist, medium - 45 15 [5.41-0. -
-. O' dense, fine to coarse subrounded to - "- 11
-9 subangular gravel to 2-1/2" in size, -
- .0 fine- to coarse-grained sand, trace -
-0 .( nonplastic silt -
-. '0. -
_ 0. ( -
- · o· -

~5- 9' .
moist to wet, dense - "- 20 0735- .0 - 50 8/12 7.0 25

_0.
., - - 45 [5.4]

-'
0 -

- ~ '0' -
- o' , -
-' . -•0
-0 .( -
- 0 -
- o. , -

30- • O' very dense - - 3 7/18 10 P750- 9' . c - 65 31 [5.4]- .0 -
-0 .( - - 35
- 0 -_0 .. ( -
_. o· -
- 9' . (

[hard drilling] -
- .0 -
-o .( dark gray, wet, cobbles from 6" to 12" in -

35- '0 size, gravel commonly from 1-1/2" to - 7 lEt- (, .. ( 3" in size, strong hydrocarbon odor - 50/5" 4/5 74 9 0825
· O' [5.8]- 9' .( -

- .0 -
-0 .( -
- . -
~I.O'(
.. o' -
- 9' . c -
- .0 -

140- o 'C moderate hydrocarbon odor - "- 27 3/13 10 P850- · '0. - 85
- 0. , - "-

57 [7.2]
_. o· - 18/1"
- 9' .' -
- .0 -
_°. ., -

0 -(, .. ( -
• O' -

\45- 9' .( - n- P920.0 9 100 3/6 10 119 13
°

.( - ~ [5.4]
0 -

o..( -
· o· 4" cobble -
9' . ( -

.0 -
0 .( -

0 -o.. ( -
. . ..
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Note: This bOring log IS based on field classificatIOn and Visual soil descriptIOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-31 I Sheet 3 of 4

> (J
Samples

..c- O) en'- c .~ 0 >0 ""E=tl Q)#eno+-,+-' 0 Description uen'~
.... 3: +-' ~

.... CI:l > g>Q)a.Q) 0 Q) Q)13 a.§ ....-
Q)Q) en ctl ctl -c

"EI.g
c u

~~
::J+-'

O::=. ..c ::>u.S! g::> .2 g .5: ~~
0.0 +-,C =E

+-' -OJ p~,~ enQ) ='Ei=::::i - " a:lu~ (J ~ «~ '- +-'::JI- Q).r::. CJ,l..;;; Oc 0Z 0 CI:,g 6~
0 ~oE U

0 GRAVEL with SAND/SAND with SILT and _ GP/, llya 14 6/18 10 PS40- 1C0
GRAVE~; dark greenish way, wet, very_ SP-SM S 34 [6.6](" 'c

, O' dense, fme to coarse suangular to _ 10- 35
- 9' ,c subrounded gravel to 2" in Size, fine- _
- ,0 to coarse~rainedsand, nonplastic silt, _

0 ·c strong hy rocarbon odor _
f-:-';::' -

'. interval of SILTY SAND, fine- to - SM
:. medium-grained, strong sulfur odor -

~5- - I--

35 8/12 20 111 17 1010· , - 11 0
,.- 40 [5.4]

SANDY CLAYEY SILT; dark greenish gray, ML/CL
wet, hard, mediumcflasticity, fine- to
coarse-grained san , trace subangular
fine gravel

- -
~O- - I-

21 0/1512
25 1035

- . S 45 [7.2]
I- 33/3"

- -
-

- .:. , . SANDY SILT/SILTY SAND/SAND; dark ML/~M

- greenish gray, wet, hard/very dense, - /SP
65- ." .. silt shows verY thin laminations, low to- .......

' .. medium plasticity, fine-grained sand, 13 0 18 9/12 280 100 27 1050
- : strong sulfur odor - I- 20 [10]

, .- " .. -
" ' . '

· . -
- ': . , -

'.

170- · .' -
Ii . rc

0 interval of SILTY GRAVEL, gray,fine to
- 0 Ic - GM

0 coarse to 1" in size

FERNANDOIPUENTE FORMATION ML/CL TflTp
CLAYEY SILTSTONEkdark olive ~ray, moist

to wet, soft roc , medium p asticity, _
175- very thinly laminated, inclined about _ ~

10 9/18 320 1130-- - 40 aegrees to low an~les at 80 feet, _--- 14 S 20 [6.0]--- moderate to hjPchlY ca careous, fresh, _----- ---- weak sulfur 0 or, trace fine-grained _ 30--- ~----- - sand, fossil shell fragments _----------- - ---------- --- ---------- --- ------- ------ ---- ----- - .. . .
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Note: ThIS bOflng log IS based on fIeld classifIcatIOn and vIsual soil descflptlOn and IS further modified to tnclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent approximate boundaries between subsurface material types and the transitions may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: PE-31 I Sheet 4 of 4

> (J
Samples

.c- O) C/)'- c::
'~ 0 >0 'E:o' Q)~eno...... .2 Description u en'+:: ...

~ ..... ~ ... Gl

1~
gQ)e.Q) Q) Q)'£ e.§ ...-Q)Q) 0 C/) co co -c::

Eig
c:: CJ ::::l .....

0::= .c :::lu.!2 ~:::l .2 5.5 > c e.o ..... c:: :.:E... 0" -0,
p~

l/l(l)
~i=::J - e,::) aJu~ (J ~ «1:3 .- ...

::::ll- (I)J::. Oc:: 0Z 0
a: .~ 6~

0 ~oE u
CLAYEY SILTSTONEkdark olive way, moist MLlCL Tf/Tp

H
11 10/18

r1
8
c?J

1145
to wet, soft roc , medium p asticity, S 29
verx thinly laminated, inclined at low I- 30
anPc es at 80 feet, moderate to highly--- ca careous, weak sulfur odor, trace-- ----

~ fine-grained sand, fresh, fossil shell---f=---
fraaments

Boring terminated at 83.0 feet.
Groundwater measured on 1/11/94 at 38.3

I8s- feet below surface. -
Note: Adjacent cut eXRoses occasional

larPce cobbles (to 12") about 10 feet
be ow street level.

90- -
-

-

~s- -
-
-

-
-
-

100- -
-

-
-
-

IOs- -
-
- -
- -
- -
- -
- -

-
-
-

.. . .

1

1



JACKSON ST.

ti
a:
w
I­
Z
Wo

I. 260'

l'
PE-31P

North

Not to Scale

1-94

Project No.: 94-1100
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00

Traffic Box

PVC Slip Cap

Cement/Bentonite Grout

Schedule 40 PVC Flush Threaded Casing

Bentonite Seal

op-

o
o

Total Depth (D)
Total Depth of Casing (01)
Depth to Bottom of Well Screen (02)
Depth to Top of Well Screen (03)
Depth to Bottom of Top Seal (04)
Depth to Top of Top Seal (05)
Well Casing Diameter
Well Screen Slot Size
Filter Pack Sand Type
Bentonite Seal Type

Schedule 40 PVC
Flush-Threaded Screen

Filter Pack Sand

Threaded PVC End Cap

Filter Pack Sand

= 83 Feet

= 80 Feet

= 80 Feet

= 20 Feet

= 17.8 Feet

= 14.4 Feet

= 2 Inches

= 0.01 Inch

= #2/12 Monterey

= 1/2 Inch Pellets

Project No. 94-1100
GeoTransil Geotechnical Investigation
Consultants Eastside Extension

Metro Red Line

2-94

Piezometer Installation Schematic
PE-31

Figure A-33B
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Project Name:

Project Number:

Metro Rail: Eastside Extension - Metro Red Line

94-1100 IBoring Number: FL- 1 Sheet 1 of 5

Boring Location: Evergreen between I
Brooklvn and New Jersev Elevation(feet): 326

Health and Safety:

Drilling Equipment:

Level D Date Started:11/22/9~ Date Finished:11/22/9~

CME85 lotal 60 Depth to
Depth (feet): Bedrock(feet): ---

Drilling Method:

Boring Diameter:

Flight Auger

8 inches

Number of 39 Depth to
Samples: Water (feet): ---

Completipn Grouted to surface
InformatIon:

Hammer Information:
140-lb hydraulic.

Logged By:
D. Burke

Checked By:
Grant Miller

-. amDles
>

(f.rCi) §
(,)

~-
C) 0Q4.......... 0

0.G) Description Ufll"~ 0'-
0 -c:G)G) cnltlltl

~::::>c:t:. ~ ::::>(J.~....
::i .... c::J

~Asphalt Concrete
I ~SANDY GRAVEL; moderate brown to

o o. arav. moist loose
t%. SILTY SAND and GRAVEL with CLAY;
I%: moderate reddish brown, moist,
~ dense, clasts to 1/2"

~.
%

~?:
I SANQ.Y SILT; very pale brown, moist,

firm

5-1/1/ • grades to SANDY SILT with CLAYi
IIV moderate yellowish brown, mOist,
1/.1/ . firm
I/Ii'
::;.( CLA~~X SAND with GRAVEL, clasts to

1/11
IJI/
1/.1/ .

II
~~ . SANDY SILT with CLAY; brownish

_L/I/ yellow, moist, firm
1/1/v .

-I/:l
11/

- ~:l .• yellowish brown, increasing clay
-111/1/1/ .

1/

Fill

GW Residual
soil on

SM-SC old
/ alluvial

- GM-GC deposits
-
- -

1 0 80

ML -Old -
alluvial 20 85deposits

- I-

-
3D 175

-
SC

I-

ML 4 0 119
-
- ....
-

50 250-
- l-

e 0 70
Note: ThiS bormg log IS based on field classification and visual soil description and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of driRing. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: FL- 1 I Sheet 2 of 5

Samples

I-

Old
alluvial

deposits

SM

en·_c::
eno

U en';:;en ca ca
:::><:3.2-

Description

SILTY SAND with CLAY; moderate
yellowish brown, moist( very dense,

. scattered clasts to 1/4'
- :: :

Project Number:
Project Name:

_. ::
- ::. . . increasing silt and scattered fine carbon

. fragments 7 0 115

_.... I-

-

_..
.. • grades to SILTY SAND; moderate

brown, dense 80 48

SANDY SiLT

CLAY; dark grayish brown, moist, stiff

-

-

I--

90 47

>--

1C 0 96

L.-

11 0 29

-

12 0 110

I-

1~ 0 160

I-

1~ 0 77

I-

15 0 30

I-

1€ 0 28

MH

ML

CH

GM

-

-

-
-

-

• grades to SILT

· grades to SILT

• grades to SANDY SILT with GRAVEL
-

-

-

-

CLAYEY SILT; light yellowish brown,
moist, firm, common fine carbon
fragments

-

-

-

..;:;;:, SANOY GRAVEL with SILT; moderate
~: f: ~~ brown, moist, friable, granitic clasts_
::! :!.;~ to 2"
:.: 1! :;.
!u ~f.

-~:~M:
::~ ~ ~~.

20-!9; ;;.Hl.

15-

Note: ThIS bormg log IS based on field c1assiTlCatlOn and vIsual soil descnptlOn and IS further modHied to lIIc1ude results of laboratory
classification tests, where awHable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gredual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 1 I Sheet 3 of 5

> 0
Samples

.J::.- 0) en'iii § .~ Ul > 'iii E"O Q)~+-,+-' 0 Description ... cu ... cu
a.Q) (5 UC/l'+:" 0'- Q) ~+-,.c Q)13 Q.§ > ...- g'Q)-c: c: (.)

~1
::l+-'Q)Q) en ctl ctl

g~ ~I.~
o ::l .!: > .!: 0.0 +-,c: :::Eo:t:. .J::. ~u.~ -til+-' -OD:) 0-- 15~

C/lQ) :Ci=::::i - 0 mu:::; o Xl ~~ Q)..;;. .- +-'
::l~ Q).c Oc: 0Z 0 c::: .~ 6~

0 ~o
c u

CLAYEY SILT as above MH Old
alluvial --· grades to SILT ML deposits

-
n D 68

- -

- - --
-

1S D 32
- -

- - ~

1S D 75
- -

30- · grades to SILT with SAND; fine grained-
~

- sand _
2C D 62

"'. SILTY SAND; yellow, moist, loose SM
- '. ~

-:
21 D 74

-
~

~ CLAY; dark grayish brown, moist, stiff CH
-

2~ D 55
1.1 CLAYEY SILT; light yellowish brown, ML
VII moist, firm, common fine carbon ~1.11/ fragmentsVII

135- • steep cylindrical concave contact
-

2~ D 62oetween silt and fine- to-
coarse-grained sand

-

• mottled light yellowish brown and light - ......
brownish gray -

24 D 100
-
- ~

2E D 65

......

2E D 42
Note: This boring log is based on field classification and visual soil description and is further mod;r/ed to tnclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations end necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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Note: ThiS bormg log IS based on field classificatIOn and Visual so;1 description and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of driHing. Subsurface
conditions may differ at other locations and may change at this location with the p8SSllge of time. The data presented are a
simplificlJtion of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 1 I Sheet 4 of 5

> (J
Samples

.c.- Cl (/)'_ c
.~

Ul >u; - co#......... 0 Description
eno ... Gl E"C

U en'+:, ~ .... ,c ... Gl > Cl coa.co 0 co co 13 a.§ ...-
coCO (/) ctl ctl -c

E.~
c ()

4~
::I .... :§E

o:t:. .c. ;:,U.2 ~;:, o ::I .5 > c: 0.0 .... c.... -Om 0" -lsi pf en CO :-et=::J .... C) CCu ::; (J ~ <~ CO..:: .- ....
::I~ co,c oc 0Z 0 a: .~ 6~

0 ~o
.5 u

CLAYEY SILT as above ML Old
- alluvial -deposits

27 0 99
:~ :. SILTY SAND and ...., ,r .. ,",; m()derate

.~. vellowish brown moist dense -
CLAYEY SILT with SAND; light yellowish MH

brown, moist, stiff
21: 0 46

-

29 0 49
SILTY SAND and.~"l~Y"."with CL~Y; SM-SC

45 moderate yellowish brown, moist, - / "-dense to very dense, clasts to 2" GM-GC

• very silty from 45.5' to 46'
30 0 118

-

CLAY; .moderate grayish brown, mOist, CH 31 0 40stIff
,/ CLAYEY SILT; pale yellowish brown, ML
// moist, firm -- / /
,//- / /

32/ 0 32
_//

• grades to SILT, soft -
50- -

330 68

-

340 40

-
-

350 61
-

- • grades to firm - -
- -

360 46
..
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Note: ThIs bOring log IS based on flBld classifIcatIOn and vIsual soil descrtptiOn and IS further modified to Include results of laboratory
classification tests, where avsHable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this 10C6tion with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface materilll types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 1 I Sheet 5 of 5

>- (,)
Samples

or;- 0) en'- c .~
Ul >-0 - O)#......... .£ Description

CIlO ... Q) E"tl
UCIl'" ~ .... .:=

... Q) >- C'l0)0.0) 0) 0)13 Q.§ ...-
0 -c c (,)

i~
:::l ....0)0) or; en ctllO

~:::) EI_~ 0:::l.E > c: 0.0 .... c :§Eo:t:. .... :::)U,2 -000 0'
<~ p~

CIlO)
~i=::i - C) ccu::; (,) gj .- ....

:::lr- 0)':= Oc CZ 0 a: .5 5~
0 ~o

c: U
SILT; firm ML Old

- alluvial I-
deposits

-
3i 0 68

-
- . grades to SANDY SILT

~

313 0 48
.... ~ILI y ~ANU SM

I--

..
. scattered clasts to 1"

38 0 75
-

..
GO !3,oring terminated at 60.0 feet.

I--

- No groundwater observed.

-
-
-
-

-
-

-
-

~5- -
-

-

-
-

.. . .
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Level D Date Started :11/23/9

7

321

Sheet_1 of

Date Finished:11/23/9

FL- 2

Elevation(feet):

94-1100 Boring Number:
vergreen etween

Brookl n and New JerseBoring Location:

Health and Safety:

Project Number:

ota 6
Depth (feet): 9 .5Drilling Equipment:

Drilling Method:

CME85

Flight Auger Number 0
Samples: 55

Depth to
Bedrock(feet): ---
Depth to 635
Water (feet): .

Boring Diameter: 8 inches Completion
Information:

Grouted to surface

Hammer Information:
140-lb hydraulic.

Logged By:
D. Burke

Checked By:
Grant Miller

>- (Irina
(.)

.r:;- C)
.~........ 0

a.CI) (5 Description ucn",p -c:CI)CI) (J)mm g:::>o:t:. .r:; :::>U.2....
::J - C)

am les

Asphalt concrete

AVEL with A ; moderate brown to
ra moist loose

"." . SILTY SAND with CLAY; moderate
"." . brown, moist, medium dense, with

scattered clasts to 1/4", numerous
.... fine pores
"." 1 0 15
-.-

• grades to CLAYEY SAND/CLAYEY SC/GC
GRAVEL; moderate reddish brown
with dark brown mottlin 20 41

Y with SIL ; moderate olive alluvial
gray, moist, firm, scattered granitic deposits
clasts to 1/4"

• mottled olive gray and pale olive
5 • mottled dark yellowish brown and pale

olive 3 0 60

40 107
· pale yellowish brown

• increasing silt and sand

50 166

60 106
Note: This boring log is based on field clsssificlltion lind visuIII soil description IHId is further modified to include results of IlIborBtory
cllIssificBtion tests, where IIvllilBble. This sumfTlllry IIpplies only lit the IoClltion of this boring lind lit the tifTIII of drilling. SubsurfBCe
conditions mllY differ lit other IoCBtions lind mllY chllnge lit this 10CBtion with the pllssage of time. The dlltll presented lire II
simplificBtion of the IIctuIII conditions encountered. Lithologic plltterns lire generalizlltions lind necessBrily imprecise. Lithologic contllcts
indicBted represent the IIpproximllte boundary between subsurfllce mllterial types lind the trBnsition mllY be grBduIII.
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Project Name:
Project Number:

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: FL- 2 1Sheet 2 of 7

~:: SAND with GRAVEL and SILT; clasts to SW-SM
.:.'-: 1/4"

::: :

Samples

204

-

-

70

80 50

"-

90 120

'--

1C 0 59

-

11 0 100

-

12 0 41

'-

13 0 40

f-

14 0 69

f-

15 0 48

-

160 76

Old
alluvial

deposits

ML

SM

, ...._c
OJ, CIJ 0
U CIJ'+:;en «J «J
:::>U.2....

-
-

-
-

-

Description

-;·D:. GRAVEL with SAND and SILT; moderate GW-GI\i
20-1:>: ~ yellowish brown, moist, dense, -g. :" clasts to 1"

~ .0:

~.. f' bl0.: . na e..
:>:
0.:
9·p. :
y ....
o
0·:.. .
:>: .
o~
0':

/V CLAYEY SILT with SAND; brownish
/ / yellow and yellowish brown
~~ . mottled, scattered clasts to 1/4",
/ / scattered small carbonate masses

~~
//

/
/

VI/.
-1/.1/ .

VI?
1/1/.
VV .
VI/
1/1/.
VI/ .

~~ • dark yellowish brown, scattered clasts -
VI/ . to 1"
Vl/
/l/.

15 ~.. :. SILTY SANp with GRAVE.L; moderate
::. ~ . yellowIsh brown, mOIst, dense to _
~\> very dense, clasts to 1/2"
;,\:

-<:~
:"'0

_.Q\:
. ::'0

.... : 0:,'::
':-'0

...,.0.\: .

-~:~
il:.\'

Note: ThiS bormg log IS based on field classificatIOn and Visual soil descTlptlOn and IS further modified to mclude results of laboratory
classification tests, where avaHable. This summary applies only at the location of this boring and at the time of drHling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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7ofSheet 3
Samples

70

95

39

68

128

., >0 -- C1l~
~

CD E"C
~"'J:

~ CD >- ~CDC1l C1l'fi o.§ ~-

J:lC1l
c () ... :::J'"

0:::J .5 >.§ 0.0 ?iii ..... c:: =EE -000 o ., -0 ~c Cl)CD :Ci=
:::JI- lIlU~ (.) CD «..>0: C1l

.- .....Oc
Z C1lJ: >:6 0 ~o

0
0 c: .~oS r=!. U

(.)

'Q4..
0'­-c
~:::>

(!J

Id
alluvial

deposits

CH

ML

Description

Metro Rail: Eastside Extension - Metro Red Line
94-1100 Boring Number: FL- 2

steep cylindrical sharp concave
contact between coarse sand and
clay

• gradllls to moderate yellowish brown,
silty

CLAYj pale brownish yellow at contact,
aark grayish brown with pale
mottling, moist, stiff

• moderate grayish brown c1a~ seam,l..
> 1", vertical, approx. 25' to 20'

Note: This boring log is based on field clBssification and visual soil description and is further modified to include results of laboratory
classification tests, where available. This summary applies only at the Iocstion of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this Iocstion with the passage of time. The data presented are a
simplificstion of the actual conditions encountered. Lithologic patterns are genereliztltions and necessarily imprecise. Lithologic contacts
indicsted rapresent the approximate boundary between subsurface material types and the transition may be gradual.

Project Number:
Project Name:

LAY Y ILT with AND; moderate ML
yellowish brown, moist, firm,
scattered fine carbon fra ments SM-SC 86

'.' SILTY SAND with CLAY and GRAVEL;
dark yellowish brown, moist, dense,
fine gravel clasts

"."

37
ML

30

85

SM

21 0 49
."

• sand coarser with depth

99
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Note: This bormg log IS based on field classifIcatIOn and visual soil descnptlOn and IS further modified to tnclude results of laboratory
classification tests, where avaHable. This summary applies only at the location of this boring and at the time of driHing. Subsurface
conditions may differ at other locations and may change at this location wfth the passsge of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 2 I Sheet 4 of 7

>- (.)
Samples

.c- O) ur- c .~
III >-Ui E:O Q)#...... 0 Description

(/)0
~

CI>
~ CI> >-e.Q) (5 uw.;:: Q) ~ ... ~ Q)13 e.§ ~- g>Q)-c c '" ~~ :::l'"Q)Q) C/) co co

~::::> ~I~
0:::l.5 > .S: e.o ... c ==E

Cl~ .c ::Ju.~
<~ ~~E

(/)Q)... -Om 0- :Ci=:.J - '" [Du:::: (.) :c .- ...
:::ll- Q)~

Oc ClZ c:i a: .g ~~
Cl :2 0

l: uICLAY; moderate yellowish brown, silty CH Old
alluvial "-· steep cylindrical sharp concave contact deposits

between coarse sand and clay
2] D 82

,~IL I Y l;LAYli moderate brownish yellow, Cl
moistr irm, scattered sand and fine "-grave

2E D 87

• 2" beds of clayey silt, sand and gravel -
with clasts to 1/2", 43.5' to ~4.S'

28 D 69

145- - I-

3C D 75

-
CLAYEY SILT; brownish yellow, damp, ML

/ soft
//
/ 31 D 70

/
//
// -//
//
//

32/ D 76
/

• yellowish brown, scattered sand and
v fine gravel "-VI/

1/1/
50- I/v -

3~1/1/ D 78

,SANDY.SILJ with GRAVE.L; mpderate ML
yellOWish brown, mOist, firm, clasts_ "-to 1/4"

-
3-1 D 70

-
- • clasts to 1"

- "-

:;.";. ~I TY SAND with Unl"\vt::_L; moderate SM 3f D 105. :::~. yellowish brown, moist, friable,
:~'::: . clasts to 1"
.:.,~ - "-.?-:; .
::::.:~ .
.~.::

3E·:'·'0 D 108-'-,':
' .. .. . .
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Note: ThIS bormg log IS based on field classificatIOn and VIsual soil descriptIOn and IS further modified to I17cJude results of laboratory
classification tests, where avaHable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the paSfMge of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contllcts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: FL- 2 I Sheet 5 of 7

> u
Samples

.!:- 0) cn'- c: .~ .. >u; -- CD~........ 0 Description
lIlO ... Q) E"O

UlIl'';:; 0'- 3: .... ~ ... Q)

~~
g>CD0.Q) '0 Q) Q)£ o.§ ...--c: c: t.l ::l ....Q)Q)

.!:
(/).!!lll

g:::> .0

.~
o ::l .5: ~.€

0.0 ?iii .... c: :.:Eo:t:. .... :::>U.5:1 E -OCX) -i:» 555 lIlQ) =Ei=::::i - C-' ::l a:lu~ u gj «~
.- ....

~ Oc:
Z Q)~

~~
0 ~o

0
0 a: .~c: U

.~-: SILTV SAND with GRAVEL; moderate SM Old:;::'Q yellowish brown, moist, friable, alluvial -
~?~ clasts to 1" deposits
· 0. ': .

37':'.0 . D 95....

:~\
-.',':
• Q. ': . -

:'0

- .0..::
.. silty interval, 57.5' to 58'.;-. '0 3E 0 87

- :~'::

::::',~ .

- . 0.,::
.. loose

'--
· ;-. '0

-:il\:
· ·:.G 38 0 69:9: :.- · :::oc;

60-
:~\:. - -· ':,0
:il::.

- · :::.0'
~ f~:'~ . 4C 0 77

-
:9::.

- . :::~. -
:~:< .

- • :.-,Q
• silty interval, 62' to 63''l)": . 41 0 73

- :;::,~.

'0',:: .

- ::::,:~ .
· sand becomes wet

-
'0":

- ::::-~
'0" .:

4.2:;::,~: 0 65
- • 0- -: · silty interval, 64' to 64.5'

::::,~.

CLAV; .dark grayish brown, very moist, CH I-

~5 stiff -
4~ 0 46

-
//

eLAYEV SfLT; moderate yellowlst'! ML

// brown, wet, soft, common fine
/1/ carbon fragments 40lll 0 57

1/
/1/
/1/ .....

1/
/v

-VV -
VI/ 45 0 45

- · grades to SILT -
- -
-

46 0 68
..
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Note: ThiS bonng log IS based on field classification and visual soil desCTlptiOn end IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 2 I Sheet 6 of 7

>- ()
Samples

.c- O) (Ire;; § .~ '" >-0; "Es OJ,#-........ 0 Description ... III ... III

t~
0.OJ (5 U en';:; 0'- OJ :: .... oc OJ't3 Q.§ ...- ~OJ-c c () :J ....OJ OJ CJ) l'Cll'Cl

~::> ~t~
o :J .S ~.§

0.0 ~ .... c :=Eo:t:. .c ::)u.2 -Cl.... -Oeo P~.;;
en OJ

~i=::i - c:J alu~ () 8l <{~
.- ....

:Jf- OJoC Oc 0Z 0 a: .5 5!!l 0 :2 0
.s u

ISILT; moderate yellowish brown, wet, ML Old
soft alluvial ~

deposits
-

4j D 57
;CLAY; dark grayish brown, wet, stiff CH

CLAYEY SiLT with SAND and GRAVEL; ML --
moderate yellowish brown, wet,
soft, clasts to 1/4" 4~ D 64

• grades to SILT with SAND and
GRAVEL; moderate yellowish - ~

brown, wet, soft, clasts to 1/4"
-

4e D 76
-

175- - '--

-
5C D 35

.;1. " CLAYEY SILTY SAND; dark yellowish SC-SM
% '. brown, wet, dense to very dense - -

~ -
51 D 130

~ -
~ -

, " SILTY SAND; moderate yellowish brown, SM
, '. wet, very dense

52 D
"

.- :'1 rend of continuous samDlinal I-

180- -
-

-
-
-

-

.. ..
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Note: ThIs bOflng log IS based on fIeld classifIcatIOn and VIsual soil descrIptiOn and IS further modified to Include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simpliTlC8tion of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 2 I Sheet 7 of 7

> (J
Samples

~- 0 en'- c
.~

Ul >0 - 0)'#C/l0 CI) E"O...... 0 Description u C/l';:;
~

~ ... -'=
~ CI) > 00)0.0) (5 0) C <.J 0)'5 o.§ ...-

0)0) en ltlltl -c

EI~ i~
~ ... :§E~ ~::> o ~ .5: > c: 0.0 ... cc:= ... ::>u.!:! -Oal 0" -6, PF C/l0)

~i=:.J - '" a:l U ::; (J gJ <"t3 .- ...
~~ 0)-'=

0)":: Oc CZ 0 C:::s 6~
c ~O

c: u
leLAYEY SI~l: with SAND; moderate MH Old

yellowish brown, wet, soft alluvial
deposits 5~ D 55

'-

~O- CLAYEY SILT; moderate yellowish
- MH

I-

brown, wet, firm
54 D 96

I-

- -

195- CLAY; dark grayish brown, wet, stiff - CH I-

-
5E D 80

I-
~onng terminated at 9.6.0 feet.
Groundwater observed at 63.5 feet.

-

-
-
-

. . .. ..
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: FL- 3 Sheet_1 of 3

Boring Location: t:vergreen Detween I'
Brooklyn and New Jersey Elevatlon(feet): 332

Health and Safety: Level D Date Started:11/24/93 Date Finished:11/24/93

Drilling Equipment: CME85 Total 27 Depth to
Depth (feet): Bedrock(feet): ---

Drilling Method: Flight Auger ~umber of 17 Repth to
Samples: Water (feet): ---

Boring Diameter: 8 inches Complet~on Grouted to surface
Information:

Hammer Information:
140-lb hydraulic.

Logged By:
D. Burke

Checked By:
Grant Miller

~ amDles

Description

.--.Asphalt concrete

0.' GRAVt:l with SA!'JD; moderate brown to
. 0. arav. moist loose
<~:~: GRAVEL wi~h SAND and ~ILT· .dark

-b>I:~ yellowIsh brown, mOist, fnable,
::1 ~ !;: granitic clasts to 3"

-~::W
" ' sAND ",!ith S!L:ri brownish yellow,

, mOIst, friable

(J 0 >0 --0 -en'- c '64.. ... Q)
... Q) Ec > Q);::R

(1)0 Q) ~+-'ti Q)ti o.::J ... 0
g'Q)U (I)'+:; 0'- .Q .g C c: > c: 0. 0 ~~

::J+::'
en co co -c E O::J ,- -CD +-'C =E~:::> 0" :if ,~ Q):::>U.2 -oeo (J ::l «~ a5.E '~i=::J J- CCU:::::: O+-'- CJ Z Q).J: >f6 C ~§ Cci a:,g

E. o~ U

Fill

GW

GM Uld
alluvial I--deposits

1 0 20
SP-SM

r-

90

84

-

20

3D

SP

GM

, . " SILTY SAND; moderate brown, mOist,
medIum dense

~;{:' GRAVEL with SAND and SILT; clasts to
:': ::::~ 1"
~;" :~::; ~ ~~.

5 'fo~CILAA'T.yr';--:d:;:a:-::'rk~g~ra~y-:"'is-:;h;:-"I:'::"blro~w-=n-,--m--:o....is:":t-,L'fi'::"rm---t--:C~;IH~

CLA"(~Y SILT; brownish yellow, moist, Ml
firm

CLAYEY SAND/GRAVEL; dark brown,
moist medium dense

SILT; brownish yellow, moist, firm,
common fine carbon fragments

• sandy, 7' to 7.5'

Ml 40

-

33

• sandy, 8' to 8.5'
5 D 42

-

. ,.. , SIL I '! .S~.ND; yellowish brown, mOist, 60 46
Note: ThiS bonng log IS based on field clBssifiClltlOn and Visual soil descriptiOn and IS further modirted to Include results of laboratory
classification tests, where available, This summary applies only at the IoClltion of this boring and at the time of drHling. Subsurface
conditions may differ at other 10Clltions and may change at this 10Clltion with the passage of time. The data presented are a
simplification of the aetuB! conditions encountered. Uthologic patterns are generalizations and necessarily imprecise. Uthologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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Note: This bormg log IS based on field classificatIOn and visual soil descriptiOn and IS further modified to mclude results of laboratory
classification tests, where avaUable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the plJSS8ge of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns tire generalizations and necessarHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 3 I Sheet 2 of 3

> ()
Samples

.J::.- Cl en'c;;g 'Q4.. en >0 - G)~+-,+-' 0 Description
... CD ... CD E"

~~
0.G) (5

U (/)"+:; 0'- G) ~+-,.c G)"fi o.§ ...- g'G)-c c u :::l+-'G)G)
.J::.

en III III
~::::l

.Q go :::l .5 ~~
0.0 ?-iii +-,c =EQ::!=. +-' ::::lu.!:? E -Oal -til 5~

UlG) =Ei=::J - Cl aJu ... () gJ
«~

.- +-'
:::l I- Oc
Z ~ G).c

~!!1
Q ~o

Q
0 a: .~oS U

, " · decreased silt content SM Old
"

- : : ..' alluvial -
• increased silt content deposits

, "

.fl, 0 SAND with SILT and GRAVEL' dark SM-SPo ' 70 58
-0", yellowish brown, moist, friable -• increased silt content

, ,

q:- ' -
0'

Cf -
, , 80 73

'0

SILTY CLAY; moderate grayish brown, CH
moist stiff - -• sandy, 13.5' to 14'

90 42
-

15 • sandy, 15' to 15.5' - -
-

1C 0 57
v/ CLAYEY. SILT; moderate brown, moist, ML

_v/ stiff, common fine carbon fragments. -v/
v/

- • grades to brownish yellow, decreased
clay content 11 0 105

-
-

12 0 43
-

- '-

20- • common fine carbon fragments -
1:3 0 36

• sandy, 20.5' to 21'
-

-

140 96

-
oJ', 00 SILTY SAND wi~h CL.AY; dark yellowish SC-SM
7: '0 brown, mOls~ dense, scattered
~ :: clasts to 1/4 HiD 40

~oo

~:: -

~ CLAYjti~r~A~~lowj~rbrown, m~lrstti CH 160 46. in lin Oar nn. .. . ... . 00
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Note: ThIS botlng log IS based on field classificatIOn and Visual soil descnptlOn and IS further modified to Include results of laboratory
classification tests, where available. ThiS summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 3 I Sheet 3 of 3

> (.)
Samples

.!:- 0) uriii5 'a,.. Ul >lii "E:C Q)~+-,+-' 0 ... Gl

Description u u)'';; 0'- ~+-'~
... CD

o.§

i~
g'Q)o.Q) '0 Q) Q)"£ ...--c c (,) ::I+-'Q)Ql (J) 1'01'0

~:::l -E/g o ::I ,5
~~

0.0 ?-iii +-,c :::Eo:=:. .!: ::>U,~ -0,+-' -OCX) p~
U)Ql

~i=:.J - CJ CDu!:; (.) gj
«~

.- +-'
::II- Q)~

Oc 0Z 0 a: .~ ~~
0 ~o

E U
t-- wavy partings, dips 20 degrees CH Old

alluvial I-
.Y . grades to SILTY CLAY; moderate depositsy

~ yellowish brown and grayish brown
Do'
l/v mottled ML n D 74
Vl/ CLAYEY SILT; brownish yellow, moist,
l/l/ firm, scattered fine carbon
l/v fraaments

Boring terminated at 27.0 feet.
No groundwater observed.

-
-

30- -
- -

- -
- -

- -
- -
- -
-

-
135- -

-
-

-
-

..
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 Boring Number: FL- 4 SheeL!. of 5

Boring Location:
vergreen

Elevation(feet): 318

Date Started :12/6/93

Tota
Depth (feet): 62

Health and Safety: Level D

Drilling Equipment: CME75

Drilling Method: Flight Auger

Boring Diameter: 6 inches

Num er 0
Samples:
Completion
Information:

40

Hammer Information:
140-lb hydraulic.

Logged By:
D. Burke

Checked By:
Grant Miller

am es

00
·_1:
(/)0

u(/)".;:::;
ooClllll
::::>U.2-Description

Asphalt concrete

RAV L wit AN; medium brown to
medium ra moist loose

SILTY SAND and GRAVEL with CLAY;
dark reddish gray to yellowish red,
moist, firm, mottling and clay skins
on apparent blocky structure,
granitic clasts to 1/4" commonly
weathered and friable, common
pores

• very clayey, mottled grayish brown and
reddish gray

• clayey, reddish gray to yellowish red

wit LA; grayish brown
and brown mottled, moist, stiff,
scattered clasts to 1/4"

.. • light yellowish brown

.• increasing sand content and decreasing
clay content, scattered fine carbon
fragments

i I

1 0 64

20 67

3D 43

alluvial 4 0 56
deposits

50 52

Note: This boring log is based on field c1BssifiClltion and visual soil description and is further modified to Include results of laboretory
classification tests, where available. This summary applies only at the IoCBtion of this boring and at the time of drilling. Subsurface
conditions may differ at other 10CBtions and may change at this 10CBtion with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic pattems are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gredual.
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I Sheet 2 of 5
Samples

70

7D 80

~

8 D 51

~

9 0 88

~

10 0 103

'--

11 D 52

-

120 54

~

130 73

-

14 0 150+

-

HiD 63

-

-

Old 6
alluvial D

deposits

ML

ML

CH

SM

SM

GM

00.- C
alO

U Ul"O:
cn~a:l
:::::>u.~-

CH-MH

-
-

-

'-

-

-

-

-

Description

Metro Rail: Eastside Extension - Metro Red Line
94-1100 IBoring Number: FL- 4

. grades to SILT; brownish yellow, soft,
common fine carbon fragments

SILT with CLAY; moderate yellowish
brown

. grades to SANDY SILT; moderate
brown, scattered clasts to 1/8"

V / SANDY SILT with CLAY; light yellowish
i/ /' brown~ moist, stiff, scattered clasts
~~ , to 1/4'
i//
:/'/'
v/
i/.
:/./'

;I

1/1/
!/.l/'
/1/
/1/
!/.l/ .
/.

/1/.
!/.l/ .

-

-

Project Name:
Project Number:

. ::.:' ,SILTY SAND with GRAVEL

.... f"

CLAY; dark grayish brown, moist, stiff,
common small carbon fraaments

SILTY CLAY; dark yellowIsh brown

:?:<. SILTY SAND with GflAVEL; reddish
:;;:'~' brown~ moist, dense, granitic clasts
-::::~ to 1/2 '

15 ::;;;';" GRAVEL with SAND and SILT, clasts to
. ! .0 :"1 1"
~: :;;;~ -

~:~!~ -
~!f~~ -
;.: ~ i:: • friable, clasts to 2"

~i:~ l~
~~:;: i~

:; f ~~!l!:....
:; .~ i': • loose
~:£1~
-.~ t;:

Note: ThiS bonng log IS based on field classificatIOn and visual soil deSCriptIOn and IS funher modified to Include resuhs of laboratory
c1assificlltion tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplirlCBtion of the actual conditions encountered. Lithologic patterns are genertlliZlJtions and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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Metro Rail: Eastside Extension - Metro Red LineProject Name:
5ofSheet 3

Samples

79

62

71

64

'" >0 -- tD'*a> E"C;: .... ~ ... a> > C)tDtDii Q.§ ...-c: t.l

~
;, ....

~E0;' .5
~~

0.0 .... c:
-0(1) -0, "'c: l/ltD =Ei=a:lUl:: tJ 8l «~ tD .- ....Oc:

ci
tD~ >lil c ~o

C
c: a:: .~ ~ U

69

210 87

CL

Description

94-1100 Boring Number: FL- 4

IL Y ANDj yellowis brown, moist,
friable, Tine grained

• mottled grayish brown and brown,
decreased sand content

• pale grayish brown

• dark grayish brown

SILTY CLAY; moderate yellowish brown,
moist, stiff, common fine carbon
fragments

• sand coarser with depth

• gravel to 1/4"

CLAY w.ith S~ND; dark grayish brown,
mOist, stiff

·..··..··..··..··..··..··..··..··..··..··..·..···..··..··..··..··..·..··..·

Project Number:

• light yellowish brown

5

about 20

92

83

76

95

Note: This boring log Is based on field classification and visual soil description and is further modiTted to include results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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Note: This bormg log IS based on field classfflcatlOn and visual soil descnptiOn and IS further modffied to Include results of laboratory
classffication tests, where avaUable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may challge at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic patterns are generalizations and necessarUy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 4 I Sheet 4 of 5

> .~
Samples

~- C> en'- c: Ul >0 Ei5' Q)~enO
~

CD...... 0 Description uw,;:; ....
~"'J:

.... CD
Q,§

y~
C>G)Q,Q) "0 Q) c: (..) Q)~ ....--c: ::J'"Q)Q) en co co

~::::> -Eig 0::J oS: ~.§
0.0 ?'in ... c: :§E

o:!::. ~ ::::>u.~... -OQ) -61 p~
enG) =Ei=:.J - (!) a:lu~ u gJ «~
.- ...

::JI~ Q)J: oc: 0Z 0 a: oS 5~
0 ~o

c: u
! CLAYEY SILl MH Old 2E 0 >50alluvial

deposits
I-

2') 0 56
· .. Sill Y SJ:\NlJ; moderate brown, mOist, SM
· . medium dense, scattered fine gravel -· . . increasing with depth

-.: ...
28 0 65

-:: .: '.
..

SANlJY .SIL I ; moderate yellowIsh brown, ML -
- mOIst, soft

~5-
29 0 77

-
- • pale yellowish brown, scattered fine

~

- gravel
30 0 83

-
10-.9- 0:. SILTY SAND With G~AVEL; moderate SM

· ":' fJ· brown, moist, dense, common fine-:;;:,
,~. carbon fragments, clasts to 1/2" 31 0 128

- :;;,;..
· .:; ,t;o

- .0., .: ~

'0·
-'-,':

-:<.l: :: .
'0 3~ 0 80.... :: .

~:: SAND and GRAVEL with SILT' pale SW-S~

50- ~:~ ~ yellowish brown, moist, {nable, - I ~

clasts to 1/2" GW-GI\I

- :~:: • moderate .xellowish brown, very dense, 3~ 0 116

::: : very Sl ty

l-·.::: i SAN!;); brownish yellow, moist, friable to SW·.·.::: loose· 3.l1 0 115·.·:.:.·.··.·.··.···.·.··.·. l-··.··.··.·.··. 3E 0 89·.··.·.·.···.·.···.·.· l-· ··.··.·.···.·.· .. ..
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Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 4 I Sheet 5 of 5

> 0
Samples

~-
C) Cf)'- c: '64.- "' >0 E':c G)~........ 0 Description

lIlO ~
III ~ III >0.G) <5 UlIl·" 0'- G) ~""J: G)"£ o.§ ~- ~G)-c: c: c.> 4] ::I ....G)G) en co co g::> t.~

0::1.5 > c: 0.0 .... c: =ECl:t:. ~ ::>U.~ -c,.... -Oeo o~ Pai lIlG) =Ei=::i - C) ccu!::; o ~ «~
.- ....

::II- G)J: Oc: ClZ 0 C::,g 5&1 Cl ~o
c: U·.. SAND; brownish yellow, moist, friable to SW Old 36 D 90·..·.. loose alluvial·..

depsoits
-

37 D 100

f-

......
'.1 SILTY S~N~ moderate grayish brown, SM 38 D 94
'. mOist, ense

· .
.. "-

'.· .
· ... 3S D 97

~O- -
· . -ICLAY; .moderate yellowish brown. moist. CH

stiff
• dark grayish brown 4C D 54

- Bonng terminated at 62 feet.
.... No groundwater observed .

...,

-

-

65- -
-
-
-
-
-

-
-

-

Note: This boring log is based on field classification and vIsual soil descrIptiOn and is further modified to mclude results of laboratory
c1assifiCBtion tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the aetum conditions encountered. Lithologic patterns are generalizations and necessarHy imprecise. Lithologic contacts
indiCBted represent the approximate boundary between subsurface material types and the transition may be gradual.
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Project Name: Metro Rail: Eastside Extension - Metro Red Line

Date Finished :12/7/93

> ur;n5
(J

~-
0) .64..

+-,+-' 0Q,eD Description UC/l",j:; 0·-
0 -ceDeD (J)CUCU

~:::>C1:t:. .I:: ::>U.2+-'

~ - "

4

314

Sheet_1 of

am les

Grouted to surface

Checked By:
Grant Miller

545 ept to
. Bedrock(feet): ---

35 epth to
Water (feet):

FL- 5

Elevation(feet) :

Health and Safety:

Boring Location:

Hammer Information:
140-lb hydraulic.

Drilling Equipment: CME75

Drilling Method: Flight Auger

Boring Diameter: 6 inches

Project Number:

AND AV; me
medium ra moist loose

SILTY SAND and GRAVEL with CLAY;
dar!< reddis~ gray to yellowish red,
mOist.. medium dense to dense,
mottling and clay skins on blocky
structure, granitIc clasts to 1/4"
commonly weathered and friable,
common pores

CLAYEY SILT; moderate brown, moist,
friable to firm

ML

1 0 24

20 55

3D 58

alluvial
deposits 4 0 90

50 65

Note: This boring log is based on field classification and visual soil description and is further modified to include results of laboratory
clBssification tests, where availBbie. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the pBssage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations Bfld necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface materiBJ types and the transition may be gradual.
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Note: ThIS bormg log IS based on fIeld classfflcatlOn and VIsual soil descnptlOn and IS further modffied to mclude results of laboratory
classffication tests, where available. This summary applies only at the location of this boring and at the time of drl7ling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented area
simplirlC8tion of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 5 I Sheet 2 of 4

> u
Samples

.c- O) oo';n § "Ql.... Ul >0 - O)?ft......... 0 Description "- CD E"e.0) uen'';:; 0'- ~ .... ..c:: ... CD
e.§

~~
...- ClO)(5 Q) 0)'5Q)Q) 00 CI:l CI:l -e::

~Ig
e:: tJ ::I .... :§E.c ~:::> o ::I .5 ~.€

e.o ?'iii .... e::
0:= .... :::>U.~ -oeo -0 pi enQ)

~i=::::i - C) C1JU::::; u Xl «~
.- ....

::II- Oe:: 0Z O)..c::

5~
0 :2 00 a:,gc:: u

-:: ·l . SILTY SAND; fine-grained SM Old 6D 52alluvial
o . .SANt;>Y GRAVEL; moderate reddish -GW deposits
" '0. brown, moist, friableo. c f-
• 0"

9' .C · dense, silty.0 7D 44
0 'C

"0

~. "c I-
" o·

1/v CLAYEY SILT with SAND; moderate Ml 8D 31_v I/. . olive gray, moist, firm
I/.
~1/

VI/. I-
VI/ .

SILTYGLAY; dark grayish brown, moist, CH 9D 44
15 stiff _

f-
CLAYEY SILTdmoderate brown, firm, MH

scattere fine carbon fragments
1C D 51

-

-· grades to SILT; light yellowish brown, Ml
soft -

11 D 39
-

· grades to SANDY SILT -

1~ D 49
~:: SAND with GRAVEL and SILT; very pale sw-srv

20- ~~~ ~
brown, moist, loose _ ~

SILTY ~LAY; dark grayish brown, moist, CH 1~ 0 45stiff

f-
CLAYEY SILT; moderate brown to MH

fiellowisti brown, firm, scattered
ine carbon fragments 1.11 D 56

f-

-
1E D 45

- -
- f-

. . ..
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Note: ThiS bormg log IS based on field classff,catlOn and visual so;1 descnptlOn and IS further modffied to mclude results of laboratory
classification tests, where avsHable. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplffication of the actual conditions encountered. Lithologic pattems are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 5 I Sheet 3 of 4

> (.)
Samples

~-
C) 00'- c: .~

., >0; E:C Q)#........ 0 Description
CIlO

~
CIl

UCIl'+: ~ .... ..c: ~ CIl 1] C)Q)e.Q) "0 Q) Q)'5 e.§ ~-
Q)Q) (J) Cll Cll -c: .Q g c: t.l :I .... :EE~ ~:::> 0:1.5 ~.€

e.o ?-tii .... c:
c:t:. .... ::::>U.2 E -Oeo -l;, 5li5 CIlQ)

~i=:.J - C) aJu ... (.) gj .- ....
:I I- «~ Oc: CZ

-, Q)..c: 5i c :2 00 a: .~c: u
CLAYEY SILT; moderate brown to MH Old 1€ D 40

- Yiellowish brown, firm, scattered .., alluvial
ine carbon fragments deposits

- -' -

/ CLAYEY SILT with SAND and GRAVEL; ML 17 D 47
-~~ light yellowish brown, moist, firm

1/9-
177' . grades to CLAYEY SILT; light yellowish - "-
1//

-1// brown _
1// 1S D 491//
1// -
1/
1// - -
1/

_1// -
1// 1S D 50

~O-~~ -
1//
1// - -
VI'
V -
1// 2C D 581//
VI' -
V
VI' - -
VI'
VI' -
VI' • sandy 21 D 56VI'
//

...,

I'/
:~ ':. SILTY SAND with GRAVEL; moderate SM -
.~

,~. brown, moist, dense -,':
2~ D

'.'X 60
:~

:: .

~5-~~
':t;.

- "-
,:~ .. light ~rown, decreasing silt content,

.Q.\'. fnable
2~....':9. D 75

. 0-,':
'0'

• '1. ':'~: . ,.....
,CS

_ :0: :..
r,':,

"0 24 D 85
- :9.:.:~: .

,0

:jl:
:: .
,':
'0' 10-

:~:I :~: •

. ':,0
25D 96... :..

'~" ::
'0'

:~:
,'::..
,:0. -

:0:.,:... .. .. ..
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Metro Rail: Eastside Extension - Metro Red Line
94-1100 I Boring Number: FL- 5 1 Sheet 4 of 4

Samples
u
'Q4..
0'­-c:
~::::>

C)

00.- c:
(1)0

U (I)';;
00 III III
::::>u.~-

Description

Project Number:
Project Name:

107

105

-

270

• 0-: • medium brown, silty SM Old 2'''' 0
:.:.~ alluvial ~I:l
.~, :: - deposits
::-:,0,

· 0 .. SAND with SILT and (jH~V,t:L; Ilgnt :)W-:)M
_. yellowish to very pale brown, moist,

., . o. : friable to loose

_':' 0

': ,0:,

· Q.,

-

2S 0 79

-

29 0 70

-

30 0 84

~

31 0 92

-

32 0 82

I.-

CH-CL 33 0 87
CH

-
34 0 53

-

35 0 71

-
-

-

-

-

, o·

: ,0'.

· '0

, .0

.: .~'.

::' 0.,

:--: ~.
:. ' !>':

~
" I SILlY CJ-AY; moderate yellowish brown,
~ mOist, mm _

_~ • dark grayish brown, stiff _

-~
~~ • moderate brown, firm

~
~

o- :
" ,9

50-·:' ,0',

iA '5 .' '~-:1'+;'-""

~onng terminated at 54.!:! feet.
No aroundwater observed.

Note: ThIS bormg log IS based on field classification and Visual soil descnptlOn and IS further modified to mclude results of labomtory
classir/CBtion tests, where avsHsble. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necesssrHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface fTl8terial types and the tmnsition may be gmdual.
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Project Name:

~ GeoTrlJnsit
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Metro Rail: Eastside Extension - Metro Red Line

Project Number: 94-1100 IBoring Number: FL- 6 Sheet_1 of 4

Boring Location: Evergreen between I
Brooklvn and New Jersev Elevation{feet): 336

Health and Safety: Level D Date Started :12/8/93 Date Finished :12/8/93

Drilling Equipment:

Drilling Method:

CME75

Flight Auger

lotal 2
Depth (feet): 5
Number of 3
Samples: 4

Depth to
Bedrock{feet): ---
Depth to
Water (feet): ---

Boring Diameter: 6 inches Completion
Information:

Grouted to surface

Hammer Information:
140-lb hydraulic.

Logged By:
D. Burke

Checked By:
Grant Miller

~ amDles
> ur- c:

u
.s::.- C) .~.......... 0 (1)0
e.G) '0 Description U (I)'+=- -cG)G) cn ctl ctl

~:::>o:t:. .s::. :::>u.2.....
::i - CJ

~

_AsDhalt concrete Fill
o '.1GRAVEL with.SAND; moderate brown to+..~cr,4J:'wt,b,+-=-----.-...-......I
. :: II arav, mOIst loose 'SM-SC Residual

I\SILTY SA-NOd with CLAY; reddish brown, CH soJldon
1\ mOist ense alluvial
CLAY; moderate brown, moist, stiff if:~~~O~i~, 1 0

.YI ""'S""II.....L.....T..,......,YC....:.IL....jAT"\Y....-;-rn-o""'d"-e-ra-:-te-y-e"""lIo-w-'-is"""'h-;"b-r-ow-n-,+-....,.C.....1L----l
1

to 1'
.kj mOist stiff Ol~
v / CLAYJ:Y SILT; light yellowish brown, ML allUVial

_ fIrm deposits
• grades to SANDY SILT; dark yellowish begins at 2 D

brown, moist, firm l'

71

71

Note: This bonng log IS based on field clBSsificetlOn and vISual soil description and IS further modified to mclude results of labol"Btory
classification tests, where available. This summary applies only at the Iocetion of this boring and at the time of drHling. Subsurface
conditions may differ at other locetions and may change at this Iocetion with the passage of time. The data presented are a
simplification of the actual conditions encountered. Lithologic patterns are gensrelizations and necessarHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gl"Bdusl.
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Note: ThIS bormg log IS based on field classificatIOn and visual soil desCriptIOn and IS further modified to mcluderesults of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions mtly differ at other locations and may change at this location with the passage of time. The dllta presented are a
simplif"lCBtion of the IIctual conditions encountered. Lithologic patterns are generalizations and necessarHy imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface mtlteriBl types and the transition may be gradual.

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 6 I Sheet 2 of 4

> u
Samples

..c- O) 00.- c: 064.- ., >0 "'E:c Q)#........ 0 Description
CIlO ... Q)

(JCIl";:i ~""'oC:
... Q) !] C)Q)Q.Q) (5

0·- Q) Q)"5 Q.§ ...--c: c: t.J ~ .....Q)Q) ..c 00 ltl ltl
~;:) .0

~
o ~ 05: >~

0.0 ?'iii ..... c: ~Ec:t:. ..... ;:)u.~ E -Oeo o .,
<~ :s~

CIlQ) =Ei=::i - ~ ~ a:1u ... U Q) .- .....
I- Oc:

Z
...., Q)oC:

~s
c ~o

C
0 a: .~c:: U

vv CLAYEY SILT; light yellowish brown, ML Old
v moist, soft, common fine carbon alluvial-v/ fragments deposits 70 55V/

-v/
v

-v -
V/

_v/
• sandy

/1/ 80 57
/ • scattered clasts to 1"/1/

SILTY SAND with CLAY; moderate ISC-SM -
'."

yellowish brown, moist, medium
dense 90 40

".'

..
'.'

'.' -
'.'

15 ~ CLAY; dark grayish brown, moist, stiff CH 10 0 64
SILTV CLAY; moderate yellowish brown, CL

moist, stiff -

/
CLAYEY SILT; moderate yellowish ML 11 D 49

// brown, moist, soft, common fine
/ carbon fragments

// -
//
//
/ 12// 0 47

• grades.to SILT; light yellowish brown,
mOist, soft -

-
1:: 0 45

20- -
- :-

-
140 60

-
• clayey - -

-
15 0 42

.. '. SILTY .SAND; moderate brown, moist, SM
. '. friable -
:
.0

: o. 16 0 58
:
..

.. ..
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Note: ThIS bormg log IS based on field classificatIOn and visual soil descriptIOn and IS further modified to mclude results of laboratory
classification tests, where available. This summary applies only at the location of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented are a
simplificlltion of the /lctual conditions encountered. Lithologic P/ltterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the /lpproximate boundary between subsurface material types and the transition may be gradual,

Project Name: Metro Rail: Eastside Extension - Metro Red Line
Project Number: 94-1100 IBoring Number: FL- 6 I Sheet 3 of 4

> u
Samples

.s::- C) 00'- c: '64., III >0 - Q)~(1)0 Q) E'tl........ 0 Description U (I)'';; 0'- ~

~ .... ~ ~ Q)

a.§

f~
ClQ)a.Q) (5 Q) Q)'5 ~--c: c: ("l ~ ....Q)Q) 00 to to g=> EI~

o ~.S: ~.§
0.0 ?iii .... c: :§Eo::t:. .s:: =>U,~ -0,.... -OlX) pf (l)Q) =Ei=::::; - c.!:l alu::::: u Xl «~ (1)';; .- ....

~1- Q)~
Oc: 0Z 0 a: .~ ~&l

0 ~o
c: u

ISILT; light yellowish brown, moist, soft ML Old
alluvial

deposits n 0 39

--
H 0 31-

• common fine carbon fragments - >-

H 0 31

• grades to SANDY SILT with GRAVEL --
30 and CLAY; moderate brown, moist,_

firm, clasts to 1/4" 2C 0 45

-SILTY CLAY with SAND; dark brown CH
moist, stiff, scattered clasts to 1/2"

21 0 60

-CLAYEY SAND and GRAVEL; dark SC/GC
yellowish brown, moist, dense

• yellowish brown, decreasing clay 22 0 83content

-
SILTY SAND and GRAVEL; moderate SM/GIV

yellowish brown, moist, friable, -
clasts to 1/2" 2~ 0 83

~5- -

- >-

-
2~ 0 89

-

- >-

-
2E 0 83

'.

• clasts to 1" >-

2E 0 94
','

, . . ,
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4of1Sheet 4
Samples

(J

"64,..
0'­-c:
:5;:,
(!)

ISM/GIV Old
alluvial

deposits 2j 0 88

Description

94-1100 IBoring Number: FL- 6
Metro Rail: Eastside Extension - Metro Red Line

SILTY SAND and GRAVEL; light
yellowish brown, moist, loose,
decreasing silt content

Project Name:
Project Number:

I I I Sill; light yellowIsh orown, mOist, stiff

t;~ • grades to CLAyEY ~ILT; dark yellowish
50- 1/ 1/ brown, mOist, stiff -

1/1/

,-CLAY; dark grayish brown, moist, stiff:

Ijonng terminated at 52.Q feet.
No groundwater observed.

145- • moderate yellowish brown, increasing ­
silt and decreasing gravel content _

",," SAN!;) and l.iHAVI:Lj• moderate yellowish I~
""""~ brown, moist, (oose, fine gravel _
"0" " -

"0

" -
"0

0"

"0

ML

CH

I-

28 0 104

I-

29 0 94

I-

30 0 74

>--

31 0 115

I-

3~ 0 135

-

3~ 0 63

I-

3~ 0 77

-

-
-

-

Note: This boring log is based on field classification and VIsual soil descriptIOn and is further modified to tnclude results of laboratory
classification tests, where available. This summary applies only at the Iocstion of this boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location with the passage of time. The data presented ara a
simplification of the actual conditions encountered. Lithologic patterns are generalizations and necessarily imprecise. Lithologic contacts
indicated represent the approximate boundary between subsurface material types and the transition may be gradual.
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SLEEVE FRICTION (FSl
TONS/Sa FT

FRICTION RATIO (FS/QCl
PERCENT

8 4 o o

TIP RESIST~CE (QCl
TONS/SQ FT

100 200 300 400 0 4 8

5 -1----1--4--1

10 -I----I---..:j

15 +---1----+1

20

I-
W
UJ
lL.

z 25...
J:
I-
a-
UJ
0

30

35 +---1----1

40 +---1-----1

45 -4------'1-----1

50 -L..__---'I...-__...J

\

{

J

l,- r--...
:;::>

<:::~

~

c~

o

5

10

L5

20

0
f'Tl
-0
~

:t

25 z
.."
f'Tl
fT1
~

30

35

40

45

50
TOP 0.5 FT ISDISTURBEO SOIL

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-l

PROJECT NAME

PROJECT NUMBER

TETC/METRO RED

94-380-00005

CONE/RIG 470/Ru3

DATE/TIME: 11-10-93 08:18 Ii THE EARTH TECHNOLOGY
CORPORATI ON



-:1

*********************************************************************
* *
* CPT INTERPRETATIONS *
* *
* SOUNDING CPT-1 PROJECT No. : 94-380-00005 *
* PROJECT TETC/METRO RED CONE/RIG 470/R#3 *
* DATE/TIME: 11-10-93 08:18 *
* *
*********************************************************************

PAGE 1 of 2

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI
TIP RESISTANCE RATIO

(ftl (tsf) (t) (tl (tsf) (Degrees)
-------------- ------- ... -------------------------- ---------

.49 .0 .00

.98 585.2 .34 SANDY GRAVEL to SAND >40 >40 80-90 45-48
1.48 891.7 .75 SANDY GRAVEL to SAND >40 >40
1.97 249.3 1.86 SAND to SILTY SAND >40 >40 90-100 40-42
2.46 34.5 5.05 "SANDY CLAY to SILTY CLAY 25-40 >40 .62
2.95 32.0 2.88 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 1.21 27-31
3.44 32:1 4.31 CLAYEY SILT to SILTY CLAY 20-25 25-40 1.26
3.94 39.3 5.05 "SANDY CLAY to SILTY CLAY 25-40 >40 .80
4.43 35.8 5.39 "SANDY CLAY to SILTY CLAY 25-40 >40 .75
4.92 31.1 5.44 "SANDY CLAY to SILTY CLAY 25-40 25-40 .67
5.41 28.8 5.21 "SANDY CLAY to SILTY CLAY 20-25 25-40 .64
5.91 26.3 5.69 "SANDY CLAY to SILTY CLAY 20-25 25-40 .59
6.40 25.1 5.40 CLAYEY SILT to SILTY CLAY 20-25 25-40 1.16
6.89 19.0 5.72 SILTY CLAY TO CLAY 15-20 25-40 .89
7.38 19.1 5.87 SILTY CLAY TO CLAY 15-20 25-40 .91
7.87 18.5 5.38 SILTY CLAY TO CLAY 15-20 20-25 .90
8.37 25.0 1.97 SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 1.25 27-31
8.86 27.6 1.48 SILTY SAND to SANDY SILT 5-10 10-15 30-40 31-35
9.35 20.1 3.43 CLAYEY SILT to SILTY CLAY 10-15 15-20 1.03
9.84 13.3 .72 SILTY SAND to SANDY SILT 3-5 7-10 10-20 27-31

10.33 13.5 1.74 SANDY SILT to CLAYEY SILT 3-5 10-15 20-30 .70 27-31
10.83 17.7 2.65 SANDY SILT to CLAYEY SILT 5-10 15-20 40-50 .95 27-31
·11.32 20.5 2.05 SANDY SILT to CLAYEY SILT 5-10 10-15 30-40 1.12 27-31
11.81 23.3 .76 SILTY SAND to SANDY SILT 3-5 7-10 20-30 31-35
12.30 21.8 .42 SILTY SAND to SANDY SILT 3-5 7-10 10-20 31-35
12.80 21.2 1.32 SILTY SAND to SANDY SILT 5-10 10-15 20-30 31-35
13.29 27.1 .76 SILTY SAND to SANDY SILT 5-10 10-15 20-30 31-35
13.78 45.5 .70 SAND to SILTY SAND 5-10 10-15 30-40 35-40
14.27 70.7 .56 SAND to SILTY SAND 10-15 10-15 30-40 35-40
14.76 73.3 .63 SAND to SILTY SAND 10-15 15-20 30-40 35-40
15.26 62.6 .60 SAND to SILTY SAND 10-15 10-15 30-40 35-40
15.75 145.5 .54 SAND to SILTY SAND 20-25 20-25 50-60 40-42
16.24 242.6 .48 SANDY GRAVEL to SAND 25-40 >40 60-70 42-45
16.73 274.7 .33 SANDY GRAVEL to SAND 25-40 25-40 60-70 42-45
17.22 239.2 .48 SANDY GRAVEL to SAND 25-40 25-40 60-70 42-45
17.72 324.6 .54 SANDY GRAVEL to SAND >40 >40 70-80 42-45
18.21 133.4 2.48 SILTY SAND to SANDY SILT >40 >40 90-100 35-40
18.70 205.4. 1.07 SAND to SILTY SAND >40 >40 60-70 40-42
19.19 164.1 .33 SANDY GRAVEL to SAND 20-25 20-25 50-60 40-42
19.69 82.1 1.38 SAND to SILTY SAND 25-40 25-40 50-60 35-40
20.18 132.6 .56 SAND to SILTY SAND 20-25 20-25 50-60 40-42

TOP .5 FT IS DISTCRBED SOIL
*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASstlMED TOTAL tlNIT NT • 120 PCP
ASstlMED DEPTH OF WATER TABLE • *..** FT
N1 • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation



SOUNDING CPT-l
PAGE 2 of 2

.:J

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE N1 N1-F Or Su PHI
TIP RESISTANCE RATIO

(fc) (csf) (t) (t) lcsf) (Degrees)
--_.---------- -------- .--._ .. _------------------- ---------

20.67 278.3 .51 SANDY GRAVEL CO SAND >40 >40 60-70 42-45
21.16 275.1 .45 SANDY GRAVEL to SAND >40 >40 60-70 42-45
21.65 247.6 .46 SANDY GRAVEL to SAND 25-40 >40 60-70 42-45
22.15 389.8 .87 SANDY GRAVEL to SAND >40 >40 80-90 42-45
22.64 341.8 .45 SANDY GRAVEL to SAND >40 >40 70-80 42-45
23.13 300.6 .87 SAND to SILTY SAND >40 >40 70-80 42-45
23.62 404.7 .47 SANDY GRAVEL to SAND >40 >40 70-80 45-48
24.11 404.6 .53 SANDY GRAVEL co SAND >40 >40 70-80 45-48
24.61 452.4 .55 SANDY GRAVEL to SAND >40 >40 70-80 45-48
25.10 373.8 .23 SANDY GRAVEL to SAND >40 >40 60-70 45-48
25.59 245.8 .45 SANDY GRAVEL to SAND 25-40 25-40 60-70 42-45
26.08 249.2 1. 01 SAND to SILTY SAND >40 >40 70-80 42-45
26.57 210.4 1.73 SAND to SILTY SAND >40 >40 80-90 40-42
27.07 368.7 * .....

-INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASstlMEIl 'I'O'I'AL ONIT WT • 120 PCP
ASstlMEIl DEPTH OF WATER TABLE •••_. FT

N1 • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
N1-F • OVERBURDEN NORMALIZED FINES-CONTENT AD.JtJS'I'EO EQtJIVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • tlNORAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation
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*********************************************************************
* *
* CPT INTERPRETATIONS *
* *
* SOUNDING CPT-2 PROJECT No. : 94-380-00005 *
* PROJECT TETC/METRO RED CONE/RIG 469/R#3 *
* DATE/TIME: 12-20-93 06:49 *
* *
*********************************************************************

PAGE 1 of 2

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Or Su PHI
TIP RESISTANCE: RATIO

(ft) ltsf) (%) (%) (tsf) (Degrees)
.... _----------- ... -------- -------------------------- ---------

.49 .0 .00

.98 .0 .00
1.48 232.7 1.31 SAND to SILTY SAND >40 >40 70-80 40-42
1. 97 73.4 2.69 SILTY SAND to SANDY SILT 25-40 >40 70-80 31-35
2.46 47.7 2.29 SILTY SAND to SANDY SILT 20-25 25-40 60-70 31-35
2.95 52.2 2.65 SANDY SILT to CLAYEY SILT 25-40 25-40 60-70 1.97 31-35
3.44 61.8 3.61 SANDY SILT to CLAYEY SILT >40 >40 90-100 2.43 27-31
3.94 68.5 4.28 *SANDY CLAY to SILTY CLAY >40 >40 1.40
4.43 74.9 4.55 *SANDY CLAY to SILTY CLAY >40 >40 1.58
4.92 70.7 5.22 *SANDY CLAY to SILTY CLAY >40 >40 1.53
5.41 73.2 5.97 *SANDY CLAY to SILTY CLAY >40 >40 1.63
5.91 76.4 5.32 *SANDY CLAY to SILTY CLAY >40 >40 1. 74
6.40 65.5 4.03 *CLAYEY SAND to SANDY CLAY >40 >40 1.53
6.89 91.5 4.47 *SANOY CLAY to SILTY CLAY >40 >40 2.19
7.38 92.3 4.81 *SANDY CLAY to SILTY CLAY >40 >40 2.26
7.87 99.4 5.41 *SANDY CLAY to SILTY CLAY >40 >40 2.48
8.37 94.8 5.39 *SANDY CLAY to SILTY CLAY >40 >40 2.41
8.86 86.3 6.13 *SANDY CLAY to SILTY CLAY >40 >40 2.24
9.35 74.8 5.57 *SANDY CLAY to SILTY CLAY >40 >40 1.98
9.84 70.6 5.20 *SANDY CLAY to SILTY CLAY >40 >40 1.89

10.33 54.4 3.75 SANOY SILT to CLAYEY SILT 25-40 >40 90-100 2.96 27-31
10.83 61.3 4.95 *SANDY CLAY to SILTY CLAY >40 >40 1.70
11.32 56.0 4.96 *SANOY CLAY to SILTY CLAY >40 >40 1.58
11.81 53.8 4.85 *SANDY CLAY to SILTY CLAY >40 >40 1.54
12.30 52.8 4.97 *SANOY CLAY to SILTY CLAY >40 >40 1.53
12.80 49.4 3.84 SANOY SILT to CLAYEY SILT 25-40 >40 90-100 2.90 27-31
13.29 41.9 3.34 SANOY SILT to CLAYEY SILT 25-40 25-40 70-80 2.49 27-31
13.78 41.7 3.45 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 2.51 27-31
14.27 34.3 3.76 SANDY SILT to CLAYEY SILT 20-25 25-40 80-90 2.08
14.76 38.1 4.03 CLAYEY SILT to SILTY CLAY 25-40 25-40 2.35
15.26 39.0 5.10 *SANDY CLAY to SILTY CLAY 25-40 >40 1.22
15.75 35.5 4.76 *SANDY CLAY to SILTY CLAY 25-40 25-40 1.12
16.24 32.6 4.23 CLAYEY SILT to SILTY CLAY 20-25 25-40 2.08
16.73 28.6 3.82 CLAYEY SILT to SILTY CLAY 15-20 25-40 1.84
17.22 44.4 3.45 SANDY SILT to CLAYEY SILT 25-40 25-40 80-90 2.94 27-31
17.72 40.6 3.90 SANOY SILT to CLAYEY SILT 25-40 25-40 80-90 2.71 27-31
18.21 62.2 3.68 *CLAYEY SAND to SANDY CLAY >40 >40 90-100 2.12 27-31
18.70 81.8 3.65 *CLAYEY SAND to SANDY CLAY >40 >40 2.83
19.19 138.2 2.19 SILTY SANO to SANDY SILT >40 >40 80-90 35-40
19.69 138.1 1.48 SAND to SILTY SAND >40 >40 60-70 40-42
20.18 50.7 2.35 SILTY SANO to SANDY SILT 20-25 25-40 60-70 31-35

TOP 1. 0 FT IS DISTtJRBED SOIL
*INDlCATES OVERCONSOLIDATEO OR CEMENTED MATERIAL
ASstlMEO TOTAL ONIT WT • 120 PCF
ASStlMEO DEPTH OF WATER TABLE. **** FT
N1 • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
N1-F • OVERBURDEN NORMALIZED FINES-CONTENT AOJtlSTEI) EQUIVALENT SPT VALUE
Or • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQOIVALENT FRICTION ANGLE

The Earth Technology
Corporation



SOUNDING CPT-2
PAGE 2 of 2

-:1

DEPTIi NORMALIZED FRICTION SOIL BEHAVIOR TYPE N1 N1-F Dr Su PHI
TIP RESISTANCE RATIO

(ft) (tsfl (%) (%) (tsfl (Degrees)
-- ... ------_ ... _-- -------- ... _... _---------------------- ---------

20.67 41.2 2.40 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 2.95 31-35
21.16 46.7 3.35 SANDY SILT to CLAYEY SILT 25-40 25-40 80-90 3.39 27-31
21.65 44.3 4.07 CLAYEY SILT to SILTY CLAY 25-40 >40 3.24
22.15 45.6 5.33 -SANDY CLAY to SILTY CLAY >40 >40 1.69
22.64 50.1 3.80 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 3.76 27-31
23.13 62.5 2.96 SANDY SILT to CLAYEY SILT 25-40 >40 70-80 4.77 31-35
23.62 67.1 3.76 -CLAYEY SAND to SANDY CLAY >40 >40 2.59
24.11 71.0 4.72 -SANDY CLAY to SILTY CLAY >40 >40 2.77
24.61 77 .8 5.62 -SANDY CLAY to SILTY CLAY >40 >40 3.07
25.10 85.3 5.64 -SANDY CLAY to SILTY CLAY >40 >40 3.41
25.59 85.9 5.10 -SANDY CLAY to SILTY CLAY >40 >40 3.47
26.08 91.4 6.02 -SANDY CLAY to SILTY CLAY >40 >40 3.73
26.57 86.6 4.74 -SANDY CLAY to SILTY CLAY >40 >40 3.57
27.07 79.4 3.41 -CLAYEY SAND to SANDY CLAY >40 >40 90-100 3.30 31-35
27.56 83.9 4.40 -SANDY CLAY to SILTY CLAY >40 >40 3.52
28.05 90.0 6.00 -SANDY CLAY to SILTY CLAY >40 >40 3.82
28.54 69.7 5.15 -SANDY CLAY to SILTY CLAY >40 >40 2.97
29.04 67.0 4.56 -SANDY CLAY to SILTY CLAY >40 >40 2.88
29.53 61.2 4.32 -SANDY CLAY to SILTY CLAY >40 >40 2.66
30.02 57.7 5.28 -SANDY CLAY to SILTY CLAY >40 >40 2.52
30.51 51.9 4.19 -SANDY CLAY to SILTY CLAY >40 >40 2.29
31.00 50.1 4.92 -SANDY CLAY to SILTY CLAY >40 >40 2.22
31.50 123.7 3.49 -CLAYEY SAND to SANDY CLAY >40 >40 5.64
31.99 132.5 3.05 -SILTY SAND to CLAYEY SAND >40 >40
32.48 163.4 1.86 SAND to SILTY SAND >40 >40 70-80 40-42
32.97 149.6 1. 76 SAND to SILTY SAND >40 >40 70-80 40-42
33.46 53.4 3.80 SANDY SILT to CLAYEY SILT 25-40 >40 90-100 4.97 27-31
33.96 39.9 2.88 SANDY SILT to CLAYEY SILT 20-25 25-40 60-70 3.71 27-31
34.45 39.8 3.44 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 3.73 27-31
34.94 39.1 3.37 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 3.70 27-31
35.43 33.3 3.07 SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 3.16 27-31
35.93 37.7 3.14 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 3.63 27-31
36.42 89.1 3.51 -CLAYEY SAND to SANDY CLAY >40 >40 4.42
36.91 117.9 1.52 SAND to SILTY SAND >40 >40 60-70 35-40
37.40 78.7 2.14 SILTY SAND to SANDY SILT 25-40 >40 60-70 35-40
37.89 50.4 3.04 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 5.07 27-31
38.39 35.8 4.64 -SANDY CLAY to SILTY CLAY 25-40 25-40 1.79
38.88 46.1 3.25 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.71 27-31
39.37 64.6 1.34 SILTY SAND to SANDY SILT 15-20 20-25 40-50 35-40
39.86 37.8 4.30 CLAYEY SILT to SILTY CLAY 25-40 25-40 3.90
40.35 53.0 2.99 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 5.58 31-35
40.85 73.2 2.11 SILTY SAND to SANDY SILT 25-40 25-40 60-70 35-40
41.34 112.5 1.75 SILTY SAND to SANDY SILT >40 >40 60-70 35-40
41.83 146.0 ..- ...*

·INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL ONIT WT • 120 PCP
ASSUMED DEPTH OF WATER TABLE. _... FT

Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation
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*********************************************************************
* *
* CPT INTERPRETATIONS *
* *
* SOUNDING CPT-3 PROJECT No. : 94-380-00005 *
* PROJECT TETC/METRO RED CONE/RIG 469/R#3 *
* DATE/TIME: 12-20-93 07:48 *
* *
*********************************************************************

PAGE 1 of 2

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI
TIP RESISTANCE RATIO

(ftl (tsf) !\) (\) (tsf) (Degrees)

-------------- -------- .------------------------- ---------
.49 .0 .00
.98 .0 .00

1.48 76.4 4.87 -SANDY CLAY to SILTY CLAY >40 >40 1.24
1. 97 59.4 6.11 -SANDY CLAY to SILTY CLAY >40 >40 1. 02
2.46 74.1 7.08 -SANDY CLAY to SILTY CLAY >40 >40 1.34
2.95 68.7 6.36 -SANDY CLAY to SILTY CLAY >40 >40 1.30
3.44 64.7 5.58 -SANDY CLAY to SILTY CLAY >40 >40 1.27
3.94 59.7 6.01 -SANDY CLAY to SILTY CLAY >40 >40 1.22
4.43 53.9 5.37 -SANDY CLAY to SILTY CLAY >40 >40 1.13
4.92 55.4 4.84 -SANDY CLAY to SILTY CLAY >40 >40 1.20
5.41 62.2 5.35 -SANDY CLAY to SILTY CLAY >40 >40 1.38
5.91 65.3 4.66 -SANDY CLAY to SILTY CLAY >40 >40 1.49
6.40 67.1 4.55 -SANDY CLAY to SILTY CLAY >40 >40 1. 57
6.89 81.4 5.40 -SANDY CLAY to SILTY CLAY >40 >40 1.95
7.38 80.0 5.39 -SANDY CLAY to SILTY CLAY >40 >40 1.96
7.87 71.9 6.37 -SANDY CLAY to SILTY CLAY >40 >40 1.79
8.37 76.3 5.89 -SANDY CLAY to SILTY CLAY >40 >40 1.94
8.86 72.3 6.72 -SANDY CLAY to SILTY CLAY >40 >40 1.87
9.35 68.5 6.34 -SANDY CLAY to SILTY CLAY >40 >40 1.81
9.84 80.2 6.69 -SANDY CLAY to SILTY CLAY >40 >40 2.16

10.33 83.5 6.42 -SANDY CLAY to SILTY CLAY >40 >40 2.28
10.83 62.3 5.66 -SANDY CLAY to SILTY CLAY >40 >40 1.73
11.32 57.1 5.23 -SANDY CLAY to SILTY CLAY >40 >40 1.61
11.81 48.7 5.05 -SANDY CLAY to SILTY CLAY >40 >40 1.39
12.30 56.2 5.73 -SANDY CLAY to SILTY CLAY >40 >40 1.63
12.80 48.0 4.95 -SANDY CLAY to SILTY CLAY >40 >40 1.41
13.29 49.2 4.81 -SANDY CLAY to SILTY CLAY >40 >40 1.47
13.78 77 .9 5.06 -SANDY CLAY to SILTY CLAY >40 >40 2.37
14.27 62.7 4.80 -SANDY CLAY to SILTY CLAY >40 >40 1.93
14.76 45.4 4.66 -SANDY CLAY to SILTY CLAY 25-40 >40 1.41
15.26 48.8 4.87 -SANDY CLAY to SILTY CLAY >40 >40 1.54
15.75 49.3 5.54 -SANDY CLAY to SILTY CLAY >40 >40 1.57
16.24 71.0 5.11 -SANDY CLAY to SILTY CLAY >40 >40 2.31
16.73 79.2 4.74 -SANDY CLAY to SILTY CLAY >40 >40 2.61
17.22 49.1 4.34 -SANDY CLAY to SILTY CLAY 25-40 >40 1.63
17.72 40.0 3.06 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 2.67 27-31
18.21 43.3 3.63 SANDY SILT to CLAYEY SILT 25-40 25-40 80-90 2.93 27-31
18.70 48.2 5.34 -SANDY CLAY to SILTY CLAY >40 >40 1.65
19.19 56.0 4.55 -SANDY CLAY to SILTY CLAY >40 >40 1.95
19.69 67.1 4.88 -SANDY CLAY to SILTY CLAY >40 >40 2.37
20.18 125.0 4.14 -CLAYEY SAND to SANDY CLAY >40 >40 4.50

TOP 1.0 FT IS DISTCRBED SOIL
-INDICATES OVERCONSOLIDATED OR CEMEN'l'ED MATERIAL
ASStlMED TOTAL ONIT WT • 120 PCF
ASStlMED DEPTH OF WATER TABLE • _..- FT
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT AD.JUSTED EQUIVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQOIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Eanh Technology
Corporation



SOUNDING CPT-3
PAGE 2 of 2

.:J

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI
TIP RESISTANCE RATIO

(ft) (tsf) (t) (t) (tsf) (Degrees)

-------------- ----- .. _- -------------------------- -------- ...
20.67 63.9 3.60 SANDY SILT to CLAYEY SILT >40 >40 90-100 4.61 27-31
21.16 71.2 5.30 *SANDY CLAY to SILTY CLAY >40 >40 2.60
21.65 68.3 5.15 *SANDY CLAY to SILTY CLAY >40 >40 2.53
22.15 66.3 4.15 *CLAYEY SAND to SANDY CLAY >40 >40 2.48
22.64 76.3 4.98 *SANDY CLAY to SILTY CLAY >40 >40 2.89
23.13 76.1 5.39 *SANDY CLAY to SILTY CLAY >40 >40 2.91
23.62 80.0 5.21 *SANDY CLAY to SILTY CLAY >40 >40 3.10
24.11 97.5 5.44 *SANDY CLAY to SILTY CLAY >40 >40 3.82
24.61 154.2 3.60 *CLAYEY SAND to SANDY CLAY >40 >40 6.14
25.10 257.9 3.81 *CLAYEY SAND to SANDY CLAY >40 >40 10.40
25.59 280.8 3.46 *SILTY SAND to CLAYEY SAND >40 >40
26.08 302.8 1. 75 SAND to SILTY SAND >40 >40 90-100 42-45
26.57 195.3 2.16 SILTY SAND to SANDY SILT >40 >40 90-100 40-42
27.07 135.8 3.37 *CLAYEY SAND to SANDY CLAY >40 >40 5.68
27.56 119.6 4.21 *CLAYEY SAND to SANDY CLAY >40 >40 5.05
28.05 177.7 3.47 *CLAYEY SAND to SANDY CLAY >40 >40 7.60
28.54 226.6 3.49 ·CLAYEY SAND to SANDY CLAY >40 >40 9.80
29.04 247.5 2.63 *SILTY SAND to CLAYEY SAND >40 >40
29.53 184.2 1. 68 SAND to SILTY SAND >40 >40 70-80 40-42
30.02 190.0 2.09 SILTY SAND to SANDY SILT >40 >40 90-100 40-42
30.51 122.2 4.29 *CLAYEY SAND to SANDY CLAY >40 >40 5.46
31.00 66.6 3.44 SANDY SILT to CLAYEY SILT >40 >40 90-100 5.95 27-31
31.50 125.8 2.89 ·SILTY SAND to CLAYEY SAND >40 >40 35-40
31.99 126.9 4.24 *CLAYEY SAND to SANDY CLAY >40 >40 5.84
32.48 248.0 2.80 *SILTY SAND to CLAYEY SAND >40 >40
32.97 110.5 5.04 *SANDY CLAY to SILTY CLAY >40 >40 5.17
33.46 182.4 2.14 SILTY SAND to SANDY SILT >40 >40 90-100 40-42
33.96 276.4 2.41 *SILTY SAND to CLAYEY SAND >40 >40
34.45 103.9 4.33 *CLAYEY SAND to SANDY CLAY >40 >40 4.99
34.94 144.0 3.22 ·CLAYEY SAND to SANDY CLAY >40 >40 7.01
35.43 126.4 3.25 ·CLAYEY SAND to SANDY CLAY >40 >40 6.19
35.93 198.9 2.32 *SILTY SAND to CLAYEY SAND >40 >40 90-100 40-42
36.42 238.4 2.52 *SILTY SAND to CLAYEY SAND >40 >40
36.91 234.9 2.68 *SILTY SAND to CLAYEY SAND >40 >40
37.40 226.5 2.15 ·SILTY SAND to CLAYEY SAND >40 >40 90-100 40-42
37.89 274.7 2.16 *SILTY SAND to CLAYEY SAND >40 >40
38.39 253.2 2.70 *SILTY SAND to CLAYEY SAND >40 >40
38.88 303.2

*INDlCATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL tlNIT WT • 120 PCF
ASSUMED DEPTH OF WATER TABLE. **** FT
Nl • OVERBtlRDEN NORMALIZED EQUIVALENT SPT VALUE
Nl-F • OVERBtlRDEN NORMALIZED FINES-CONTENT ADJOSTED EQUIVALENT SPT VALtl'E
Dr • OVERBtlRDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • tlNDRAINED SHEAR STRENGTH
PHI • OVERBtlRDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation
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CONE PENETRATION TEST SOUNDING NUMBER: CPT-4

PROJECT NAME TETC/MElRO REO

PROJECT NUMBER 84-380-00005

CONE/RIG 469/Ru3 _ THE EARTH TECHNOLOGY

DATE/TIME: 12-20-93 08: 13 ..CORPORATION



*********************************************************************
* *
* CYf INTERPRETATIONS *
* *
* SOUNDING CPT-4 PROJECT No. : 94-380-00005 *
* PROJECT TETC/METRO RED CONE/RIG 469/R#3 *
* DATE/TIME: 12-20-93 08:13 *
* *
*********************************************************************

PAGE 1 of 2

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI
TIP RESISTANCE RATIO

lftl (tsf) (t) (t) (tsf) (Degreesl

-------------- -------- -------------------------- ---------
.49 .0 .00
.98 .0 .00

1.48 193.2 5.24 -SANDY CLAY to SILTY CLAY >40 >40 3.14
1.97 258.5 5.07 -SANDY CLAY to SILTY CLAY >40 >40 4.47
2.46 347.9 5.93 -HEAVILY O.C./CEMENT. MAT. >40 >40
2.95 418 .5 4.99 -HEAVILY O.C./CEMENT. MAT. >40 >40
3.44 392 .6 5.12 -HEAVILY O.C./CEMENT. MAT. >40 >40
3.94 376.9 5.15 -HEAVILY O.C./CEMENT. MAT. >40 >40
4.43 314.5 5.98 -HEAVILY O.C./CEMENT. MAT. >40 >40
4.92 302.7 6.03 -HEAVILY O.C./CEMENT. MAT. >40 >40
5.41 255.2 6.28 -HEAVILY O.C./CEMENT. MAT. >40 >40
5.n 270.3 5.92 -HEAVILY O.C./CEMENT. MAT. >40 >40
6.40 282.2 4.81 -HEAVILY O.C./CEMENT. MAT. >40 >40
6.89 318.7 4.94 -HEAVILY O.C./CEMENT. MAT. >40 >40
7.38 360.0 4.49 -HEAVILY O.C./CEMENT. MAT. >40 >40
7.87 294.9 5.29 -HEAVILY O.C./CEMENT. MAT. >40 >40
8.37 183.2 5.06 -SANDY CLAY to SILTY CLAY >40 >40 4.68
8.86 116.3 4.09 -CLAYEY SAND to SANDY CLAY >40 >40 3.02
9.35 118.3 5.14 -SANDY CLAY to SILTY CLAY >40 >40 3.13
9.84 69.2 5.01 *SANDY CLAY to SILTY CLAY >40 >40 1.86

10.33 112.0 1.85 SILTY SAND to SANDY SILT >40 >40 60-70 35-40
10.83 80.1 3.83 *CLAYEY SAND to SANDY CLAY >40 >40 2.23
11.32 80.9 3.61 *CLAYEY SAND to SANDY CLAY >40 >40 2.28
11.81 115.2 1.32 SAND to SILTY SAND 25-40 25-40 50-60 40-42
12.30 109.1 1.26 SAND to SILTY SAND 25-40 25-40 50-60 40-42
12.80 138.0 1.74 SAND to SILTY SAND >40 >40 70-80 35-40
13.29 140.1 1.47 SAND to SILTY SAND >40 >40 60-70 40-42
13.78 143.8 1.84 SILTY SAND to SANDY SILT >40 :>40 70-80 35-40
14.27 272.6 3.10 -SILTY SAND to CLAYEY SAND >40 :>40
14.76 198.2 5.04 -SlIllDY CLAY to SILTY CLAY >40 >40 6.25
15.26 154.6 4.73 -SANDY CLAY to SILTY CLAY >40 :>40 4.93
15.75 165.6 1. 74 SAND to SILTY SAND >40 >40 70-80 40-42
16.24 237.2 1.06 SAND to SILTY SAND >40 :>40 70-80 42-45
16.73 326.7 1.23 SAND to SILTY SAND >40 >40 80-90 42-45
17.22 359.5 1.28 SAND to SILTY SAND >40 >40 80-90 42-45
17.72 352.7 1.20 SAND to SILTY SAND >40 >40 80-90 42-45
18.21 317.9 1.23 SAND to SILTY SAND >40 >40 80-90 42-45
18.70 261.7 1.50 SAND to SILTY SAND >40 >40 80-90 42-45
19.19 370.9 1.57 SAND to SILTY SAND >40 >40 90-100 42-45
19.69 226.9 4.88 *SANDY CLAY to SILTY CLAY >40 >40 8.ll
20.18 184.5 5.50 *SANDY CLAY to SILTY CLAY >40 >40 6.67

TOP 1 . 0 FT IS DISTORBED SOIL
-INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT NT • 120 PCP
ASSUMED DEPTH OF WATER TABLE • 50.0 FT
Nl • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation

-;I



SOUNDING CPT-4
PAGE 2 of 2

:J

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE N1 N1-F Dr Su PHI
TIP RESISTANCE RATIO

(ft) (tsfl (%) (%) (tsf) (Degrees)
4 _____________ -------- -------------------------- ---------

20.67 197.2 5.48 ·SANDY CLAY to SILTY CLAY ~40 ~40 7.21
21.16 181. 8 5.46 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.72
21.65 164.1 5.61 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.13
22.15 160.2 5.62 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.05
22.64 177.4 3.84 ·CLAYEY SAND to SANDY CLAY ~40 ~40 6.78
23.13 169.1 4.57 ·CLAYEY SAND to SANDY CLAY ~40 ~40 6.52
23.62 128.2 5.24 ·SANDY CLAY to SILTY CLAY ~40 ~40 4.99
24.11 124.4 4.38 ·CLAYEY SAND to SANDY CLAY ~40 ~40 4.89
24.61 87.6 5.51 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.47
25.10 92.1 5.05 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.68
25.59 79.0 4.60 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.18
26.08 72.3 4.67 ·SANDY CLAY to SILTY CLAY ~40 ~40 2.94
26.57 89.3 5.18 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.68
27.07 94.6 5.48 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.94
27.56 85.6 5.93 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.59
28.05 76.8 6.02 ·SANDY CLAY to SILTY CLAY ~40 ~40 3.25
28.54 97.8 4.68 ·SANDY CLAY to SILTY CLAY ~40 ~40 4.20
29.04 123.9 4.87 ·SANDY CLAY to SILTY CLAY ~40 ~40 5.38
29.53 139.4 5.24 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.12
30.02 140.8 6.17 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.24
30.51 139.2 6.32 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.23
31.00 131. 7 6.61 ·SANDY CLAY to SILTY CLAY ~40 ~40 5.95
31.50 137.2 6.29 ·SANDY CLAY to SILTY CLAY ~40 ~40 6.26
31.99 118.7 5.96 ·SANDY CLAY to SILTY CLAY ~40 ~40 5.46
32.48 106.0 5.73 ·SANDY CLAY to SILTY CLAY ~40 ~40 4.91
32.97 100.9 5.70 ·SANDY CLAY to SILTY CLAY ~40 ~40 4.72
33.46 115.5 6.11 ·SANDY CLAY to SILTY CLAY ~40 ~40 5.46
33.96 328.4 1.43 SAND to SILTY SAND ~40 ~40 80-90 42-45
34.45 385.2 1.29 SAND to SILTY SAND ~40 ~40 90-100 42-45
34.94 421.0 1.19 SAND to SILTY SAND ~40 ~40 90-100 42-45
35.43 436.5

·INDlCATES OVERCONSOLIDATED OR CEMEN'1'EIl MATERIAL
ASSUMED TOTAL UNIT WT • 120 PCP
ASSUMED DEPTH OF WATER TABLE • 50.0 FT
N1 • OVERBURDEN NORMALIZED EQOIVALEN'I' SPT VALUE
N1-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • tlNORAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQt1IVALENT FRICTION ANGLE

The Earth Technology
Corporation
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CONE PENETRATION TEST

PROJECT NAME TETC/METRO RED

PROJECT NUMBER 94-380-00005

SOUNDING NUMBER: CPT-5

CONE/RIG: 469/Ru3 _ THE EARTH TECHNOLOGY

DATE/TIME: 12-20-93 09:25 .. CORPORATION



*********************************************************************
* *
* CPT INTERPRETATIONS *
* *
* SOUNDING CPT-5 PROJECT No. : 94-380-00005 *
* PROJECT TETC/METRO RED CONE/RIG 469/R#3 *
* DATE/TIME: 12-20-93 09:25 *
* *
*********************************************************************

PAGE 1 of 3

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE N1 N1-F Dr Su PHI
TIP RESISTANCE RATIO

(ft) (tsf) (%) (%) (tsf) (Desrees)

-------------- -------- -------------------------- ---------
.49 5.6 -.30
.98 2.7 .48 SANDY SILT to CLAYEY SILT 1-3 7-10 .08

1.48 2.1 15.00 ORGANIC MATERIAL 3-5 10-15 .09
1.97 208.9 2.65 *SILTY SAND to CLAYEY SAND :>40 :>40
2.46 90.5 5.27 *SANDY CLAY to SILTY CLAY :>40 :>40 1.64
2.95 85.5 4.94 *SANDY CLAY to SILTY CLAY :>40 :>40 1.62
3.44 117.7 4.88 *SANDY CLAY to SILTY CLAY :>40 :>40 2.32
3.94 113.5 5.31 *SANDY CLAY to SILTY CLAY :>40 :>40 2.32
4.43 104.3 5.69 *SANDY CLAY to SILTY CLAY :>40 :>40 2.20
4.92 105.2 5.11 *SANDY CLAY to SILTY CLAY :>40 :>40 2.28
5.41 94.8 6.17 *SANDY CLAY to SILTY CLAY :>40 :>40 2.11
5.91 107.6 5.72 *SANDY CLAY to SILTY CLAY :>40 :>40 2.46
6.40 137.4 5.30 *SANDY CLAY to SILTY CLAY :>40 :>40 3.22
6.89 127.0 5.41 *SANDY CLAY to SILTY CLAY :>40 :>40 3.04
7.38 72.4 5.52 *SANDY CLAY to SILTY CLAY :>40 :>40 1.77
7.87 70.1 5.32 *SANDY CLAY to SILTY CLAY :>40 :>40 1.75
8.37 72.4 4.03 *CLAYEY SAND to SANDY CLAY :>40 :>40 1.84
8.86 94.2 2.87 SILTY SAND to SANDY SILT :>40 :>40 90-100 31-35
9.35 107.1 1.09 SAND to SILTY SAND 25-40 25-40 50-60 40-42
9.84 143.3 .88 SAND to SILTY SAND 25-40 25-40 50-60 40-42

10.33 128.8 3.40 *CLAYEY SAND to SANDY CLAY :>40 :>40 3.53
10.83 92.7 2.44 SILTY SAND to SANDY SILT :>40 :>40 70-80 35-40
11.32 119.1 .77 SAND to SILTY SAND 20-25 20-25 50-60 40-42
11.81 181.2 1.05 SAND to SILTY SAND :>40 :>40 60-70 40-42
12.30 205.4 2.72 *SILTY SAND to CLAYEY SAND :>40 :>40
12.80 135.2 2.88 *SILTY SAND to CLAYEY SAND :>40 :>40
13.29 200.2 3.81 *CLAYEY SAND to SANDY CLAY :>40 :>40 6.05
13.78 200.3 4.78 *SANDY CLAY to SILTY CLAY :>40 :>40 6.14
14.27 112.0 4.67 *SANDY CLAY to SILTY CLAY :>40 :>40 3.47
14.76 84.2 3.94 *CLAYEY SAND to SANDY CLAY :>40 :>40 2.64
15.26 71. 7 3.79 *CLAYEY SAND to SANDY CLAY :>40 :>40 2.27
15.75 97.9 4.53 *SANDY CLAY to SILTY CLAY :>40 :>40 3.15
16.24 103.7 4.93 *SANDY CLAY to SILTY CLAY :>40 :>40 3.38
16.73 99.6 4.10 *CLAYEY SAND to SANDY CLAY :>40 :>40 3.29
17.22 89.6 3.90 *CLAYEY SAND to SANDY CLAY :>40 :>40 3.00
17.72 122.6 2.16 SILTY SAND to SANDY SILT :>40 :>40 70-80 35-40
18.21 . 117.1 2.67 SILTY SAND to SANDY SILT :>40 :>40 90-100 35-40
18.70 210.7 .91 SAND to SILTY SAND :>40 :>40 60-70 42-45
19.19 162.6 2.08 SILTY SAND to SANDY SILT :>40 :>40 80-90 35-40
19.69 93.7 3.67 *CLAYEY SAND to SANDY CLAY :>40 :>40 3.33
20.18 166.1 1.39 SAND to SILTY SAND :>40 :>40 60-70 40-42

*INDICATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT liT • 120 PCP
ASSUMED DEPTH OF WATER TABLE • 52. 0 FT
N1 • OVERBURDEN NORMALIZED EQt1IVALENT SPT VALUE
N1-F • OVERBURDEN NORMALIZED FINES-CONTENT AD.roSTED EQt1IVALENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQt1IVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation



SOUNDING CPT-S
PAGE 2 of 3

DEPTH &ORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI
TIP RESISTANCE RATIO

(ftl (tsf) (\0) (\0) (tsf) (Degrees)
-------------- ------ ... - -------------------------- ---------

20.67 181. 0 2.30 SILTY SAND to SANDY SILT ,40 ,40 90-100 35-40
21.16 174.6 2.37 SILTY SAND to SANDY SILT ,40 ,40 90-100 35-40
21.65 372 .6 1.12 SAND to SILTY SAND ,40 ,40 80-90 42-45
22.15 518.6 1.06 SAND to SILTY SAND ,40 ,40 90-100 45-48
22.64 457.3 1.49 -SAND to SILTY SAND ,40 ,40
23.13 401.4 1.40 SAND to SILTY SAND ,40 ,40 .90-100 42-45
23.62 190.3 3.23 ·SILTY SAND to CLAYEY SAND ,40 ,40
24.ll 299.1 2.95 -SILTY SAND to CLAYEY SAND ,40 ,40
24.61 280.9 2.03 ·SAND to SILTY SAND ,40 ,40
25.10 101.1 2.37 SILTY SAND to SANDY SILT ,40 ,40 70-80 35-40
25.59 42.7 1.69 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31-35
26.08 41.6 .86 SAND to SILTY SAND 5-10 10-15 30-40 35-40
26.57 42.1 1.28 SILTY SAND to SANDY SILT 10-15 15-20 30-40 31-35
27.07 43.3 1.7l SILTY SAND to SANDY SILT 15-20 15-20 40-50 31-35
27.56 46.4 2.00 SILTY SAND to SANDY SILT 15-20 20-25 50-60 31-35
28.05 46.2 2.91 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 3.87 27-31
28.54 44.1 3.38 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 3.73 27-31
29.04 60.0 5.46 -SANDY CLAY to SILTY CLAY ,40 ,40 2.58
29.53 122.0 2.81 -SILTY SAND to CLAYEY SAND ,40 ,40 90-100 35-40
30.02 90.6 5.47 -SANDY CLAY to SILTY CLAY ,40 ,40 3.99
30.51 83.5 4.43 -SANDY CLAY to SILTY CLAY ,40 ,40 3.7l
31.00 53.4 1. 76 SILTY SAND to SANDY SILT 15-20 20-25 50-60 31-35
31.50 55.0 2.51 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35
31.99 58.9 2.61 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 5.35 31-35
32.48 57.7 2.24 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35
32.97 56.1 2.28 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35
33.46 55.2 2.42 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35
33.96 55.5 2.55 SILTY SAND to SANDY SILT 25-40 25-40 60-70 31-35
34.45 56.4 2.91 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 5.35 31-35
34.94 52.2 3.31 SANDY SILT to CLAYEY SILT 25-40 >40 80-90 4.99 27-31
35.43 46.6 3.02 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.48 27-31
35.93 43.0 2.93 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.16 27-31
36.42 40.5 2.05 SILTY SAND to SANDY SILT 15-20 20-25 50-60 31-35
36.91 39.9 1.61 SILTY SAND to SANDY SILT 10-15 15-20 40-50 31-35
37 .40 47.3 3.19 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.70 27-31
37.89 43.7 3.51 SANDY SILT to CLAYEY SILT 25-40 25-40 80-90 4.38 27-31
38.39 40.8 3.13 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.11 27-31
38.88 43.5 3.05 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.43 27-31
39.37 45.3 3.30 SANDY SILT to CLAYEY SILT 25-40 25-40 70-80 4.67 27-31
39.86 44.7 2.78 SANDY SILT to CLAYEY SILT 20-25 25-40 60-70 4.64 27-31
40.35 43.3 2.91 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.53 27-31
40.85 40.7 3.17 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.28 27-31
41.34 37.3 2.7l SANDY SILT to CLAYEY SILT 15-20 20-25 60-70 3.94 27-31
41.83 40.2 2.84 SANDY SILT to CLAYEY SILT 20-25 25-40 60-70 4.29 27-31
42.32 44.9 2.98 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.86 27-31
42.81 42.3 2.80 SANDY SILT to CLAYEY SILT 20-25 25-40 60-70 4.61 27-31
43.31 39.4 2.40 SANDY SILT to CLAYEY SILT 15-20 20-25 50-60 4.31 31-35
43.80 41.9 3.29 SANDY SILT to CLAYEY SILT 20-25 25-40 70-80 4.63 27-31
44.29 44.3 2.49 SANDY SILT to CLAYEY SILT 20-25 25-40 60-70 4.96 31-35
44.78 51.4 3.69 SANDY SILT to CLAYEY SILT 25-40 ,40 90-100 5.83 27-31

-INDICATES OVERCONSOLIOATED OR CEMENTED MATERIAL
ASstlMED TOTAL tlNIT lIT • 120 PCF
ASstlMED DEPTH OF WATER TABLE • 52. 0 FT
N1 • OVERBURDEN NORMALIZED EQUIVALENT SPT VALUE
&l-F • OVERBURDEN NORMALIZED FINES-CONTENT AOJlJSTED EQOIV1U.ENT SPT VALUE
Dr • OVERBURDEN NORMALIZED EQOIV1U.ENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Eanh Technology
Corporation
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SOUNDING CPT-S
PAGE 3 of 3

:'

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Dr Su PHI
TIP RESISTANCE RATIO

(ft) Itsf) ('l) (%) (tsf) (Degrees)
-------------- -------- -------------------------- ---------

45.28 55.6 4.53 ·SANDY CLAY to SILTY CLAY >40 >40 3.19
45.77 50.8 4.99 ·SANDY CLAY to SILTY CLAY >40 >40 2.93
46.26 43.7 5.48 ·SANDY CLAY to SILTY CLAY >40 >40 2.52
46.75 48.4 5.54 ·SANDY CLAY to SILTY CLAY >40 >40 2.83
47.24 44.2 6.82 ·SANDY CLAY to SILTY CLAY >40 >40 2.60
47.74 71.3 3.50 ·CLAYEY SAND to SANDY CLAY >40 >40 90-100 4.28 27-31
48.23 60.6 5.96 ·SANDY CLAY to SILTY CLAY >40 >40 3.66
48.72 58.8 5.81 ·SANDY CLAY to SILTY CLAY >40 >40 3.57
49.21 70.9

·INDlCATES OVERCONSOLIDATED OR CEMENTED MATERIAL
ASSUMED TOTAL UNIT WT • 120 PCF
ASSUMED DEPTH OF WATER TABLE • 52. 0 FT
N1 • OVERBtlRDEN NORMALIZED EQt1IVALENT SFT VALUE
Nl-F • OVERBtlRDEN NORMALIZED FINES-CONTENT ADJUSTED EQUIVALENT SFT VALUE
Dr • OVERBtlRDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBtlRDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation
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*********************************************************************
*
*
*
*
*
*

94-380-00005
469/R#3

PROJECT No. :
CONE/RIG

CPT INTERPRETATIONS

CPT-6A
TETC/METRO RED
12-20-93 10:36

SOUNDING
PROJECT
DATE/TIME:

*
*
*
*
*
*
* *
*********************************************************************

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE Nl Nl-F Or Su PHI
TIP RESISTANCE RATIO

(ftl (tsf) (t) (t) (tsf) (Degrees)
- ... - .. --------- -------- -------------------------- ---------

.49 .0 .00

.98 .0 .00
1.48 246.5 5.23 *HEAVILY O.C./CEMENT. MAT. >40 >40
1. 97 371. 7 1.13 SAND to SILTY SAND >40 >40 80-90 42-45
2.46 307.2 2.05 *SAND to SILTY SAND >40 >40
2.95 290.8 1.20 SAND to SILTY SAND >40 >40 70-80 42-45
3.44 274.0 .91 SAND to SILTY SAND >40 >40 70-80 42-45
3.94 201.0 1.12 SAND to SILTY SAND >40 >40 60-70 40-42
4.43 201.9 .96 SAND to SILTY SAND >40 >40 60-70 40-42
4.92 180.3 .85 SAND to SILTY SAND >40 >40 60-70 40-42
5.41 194.7 .90 SAND to SILTY SAND >40 >40 60-70 40-42
5.91 276.1 .94 SAND to SILTY SAND >40 >40 70-80 42-45
6.40 299.0 3.77 *CLAYEY SAND to SANDY CLAY >40 >40 7.03
6.89 393.2 4.20 *HEAVILY O.C./CEMENT. MAT. >40 >40
7.38 504.2 3.20 *SILTY SAND to CLAYEY SAND >40 >40
7.87 367.2 4.30 *HEAVILY O.C./CEMENT. MAT. >40 >40
8.37 335.3 4.62 *HEAVILY O.C./CEMENT. MAT. >40 >40
8.86 320.8 4.74 ·HEAVILY O.C./CEMENT. MAT. >40 >40
9.35 427.0 3.49 ·SILTY SAND to CLAYEY SAND >40 >40
9.84 564.6 .....

TOP 1.0 FT IS DISTURBED SOIL
*INDICATES OVERCONSOLIOATED OR CEMENTED MATERIAL
ASStlMED TOTAL UNIT NT • 120 PCP
ASstlMEO DEPTH OF WATER TABLE • 50. 0 FT
Nl • OVERBURDEN NORMALIZED EQUIV1lLENT SPT VALUE
Nl-F • OVERBURDEN NORMALIZED FINES-CONTENT ADJUSTED EQt1IVALENT SPT VALUE
Or • OVERBURDEN NORMALIZED EQUIV1lLENT RELATIVE DENSITY
Su • tlNORAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation
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*********************************************************************
* *
* CPT INTERPRETATIONS *
* *
* SOUNDING CPT-6 PROJECT No. : 94-380-00005 *
* PROJECT TETC/METRO RED CONE/RIG : 469/R#3 *
* DATE/TIME: 12-20-93 12:11 *
* *
*********************************************************************

DEPTH NORMALIZED FRICTION SOIL BEHAVIOR TYPE N1 Nl-F Dr Su PHI
TIP RESISTANCE RATIO

(ft) (tsf) (tl (t) (tsf) (Degrees)
... _------------ -------- --------------_ ... _---- ... ---- ---_ ... _---

.49 .0 .00

.98 .0 .00
1.48 267.9 3.99 -CLAYEY SAND to SANDY CLAY :>40 :>40 4.35
1.97 242.8 4.66 -CLAYEY SAND to SANDY CLAY :>40 :>40 4.19
2.46 208.3 4.24 -CLAYEY SAND to SANDY CLAY :>40 :>40 3.79
2.95 260.7 1. 91 SAND to SILTY SAND :>40 :>40 90-100 40-42
3.44 309.8 1.54 SAND to SILTY SAND :>40 :>40 90-100 42-45
3.94 216.0 .98 SAND to SILTY SAND :>40 :>40 60-70 42-45
4.43 190.6 1.44 SAND to SILTY SAND :>40 :>40 70-80 40-42
4.92 172.8 1.03 SAND to SILTY SAND :>40 :>40 60-70 40-42
5.41 208.7 .78 SAND to SILTY SAND :>40 :>40 60-70 42-45
5.91 224.5 .90 SAND to SILTY SAND :>40 :>40 60-70 42-45
6.40 330.5 .95 SAND to SILTY SAND :>40 :>40 70-80 42-45
6.89 448.7 2.11 -SAND to SILTY SAND :>40 :>40
7.38 268.7 4.21 -CLAYEY SAND to SANDY CLAY :>40 :>40 6.60
7.87 481.5 3.29 -SILTY SAND to CLAYEY SAND :>40 :>40
8.37 716.1 2.17 -SAND to SILTY SAND :>40 :>40

TOP 1 . 0 FT IS DISTURBED SOIL
-INDICATES OVERCONSOLlDATED OR CEMBIl'l'ED MATERIAL
ASStJMED TOTAL UNIT WT • 120 PCP
ASStJMED DEPTH OF WATER TABLE • 50.0 FT
N1 • OVERBURDEN NORMALIZED EQt1IVALENT SPT VALOE
N1-F • OVERBURDEN NORMALIZED FINES-CONTENT AOJt1STED EQUIVALENT SPT VALOE
Dr • OVERBURDEN NORMALIZED EQUIVALENT RELATIVE DENSITY
Su • UNDRAINED SHEAR STRENGTH
PHI • OVERBURDEN NORMALIZED EQUIVALENT FRICTION ANGLE

The Earth Technology
Corporation
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APPENDIX B

GEOTECHNICAL LABORATORY TEST RESULTS



LABORATORY TESTING

GEl'l'ERAL

The results of laboratory testing performed in conjunction with this project accompany this
appendix. The following laboratory tests were performed on representative samples in
accordance with the latest applicable American Society for Testing Materials (ASTM) and
California Department of Transportation (Caltrans) standards. Laboratory test results are
summarized in Tables 3-4 and 5-1.

CLASSIFICATION

Soils were classified visually in accordance with ASTM Test Method D2488-90. Where
laboratory test results were available classification was in accordance with ASTM Test Method
D2487-90. The soil classifications are presented in the test data and boring logs.

MOISTURE AND IN PLACE DENSITY

The field moisture content and in place dry density determinations were performed on relatively
undisturbed California Drive samples obtained from test borings. The moisture content was
obtained in accordance with ASTM Test Method D2216. The in place dry density was
computed using the net weight of the entire (ring) sample. The results of these tests are
presented in the boring logs.

PARTICLE SIZE ANALYSIS

Grain size distribution of soil samples were obtained in accordance with ASTM Test Method
D422. Laboratory test results for the grain size analysis are summarized in Table B-1. Figures
B-1 through B-101 present the grain size distribution curves.

FINES CONTENT ANALYSIS

Fines content (percent passing #200 sieve) of soil samples was obtained in accordance with
ASTM Test Method D1140. Laboratory test results for the fines content analysis are
summarized in Table B-1.

ATTERBERG LIMITS

Tests for Atterberg Limits (Liquid Limit and Plasticity Index) were performed according to
ASTM Tests Method D4318. Laboratory test results for the Atterberg Limits are summarized
in Table B-2. These results are also presented along with grain size distribution curves.

021194.APP/94-II(XI-04 B-1



SPECIFIC GRAVITY

Specific gravity tests were performed on fine-grained (passing #4 sieve) soil samples in
accordance with ASTM Test Method D854.

DIRECT SHEAR TESTS

Direct shear tests were performed on selected relatively undisturbed soil samples which were
saturated under surcharge equal to the applied normal force during testing. The apparatus used
is in conformance with the requirements outlined in ASTM Test Method D3080. The test
specimens, 2.4 inches in diameter and 1 inch in height, were subjected to shear along a plane
mid-height after allowing time for pore pressure dissipation prior to application of shearing
force.

The samples were tested under normal loads of 3, 6, and 12 ksf or 4, 8 and 16 ksf with a
different specimen being used for each normal load. Drained and undrained direct shear tests
were performed on coarse- and fine-grained soil samples, respectively. The samples were
sheared at constant rates of strain ranging 0.0017 to 0.0050 inches per minute. Shearing of each
specimens was continued until the shear stress became essentially constant or until a deformation
of approximately 10% of the original diameter had been reached. Laboratory test results for the
direct shear tests are summarized in Table B-3, and are graphically presented in Figures B-102
through B-125.

UNCONFINED COMPRESSION TESTS

Unconfmed compression tests were performed on selected relatively undisturbed soil samples
in accordance with procedures outlined in ASTM Test Method 02168. The soil samples
(Height/Diameter ratio of about 2) were subjected to a constant strain rate of 1% per minute.
Laboratory test results for the unconfmed compr:ession tests are summarized in Table B-4 and
graphically presented in Figures B-126 through B-132.

CONSOLIDATION AND COLLAPSE TESTS

Consolidation tests were performed on selected relatively undisturbed soil samples in accordance
with procedures outlined in ASTM Test Method 02435. The samples were placed in a
consolidometer and loads were applied incrementally in geometric progression. The samples
(2.4 inches in diameter and 1 inch in height) were permitted to consolidate under each load
increment until the slope of the characteristic linear secondary compression portion of the
thickness versus log of time plot was apparent.

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical
compression to the original I-inch height. Hydroconsolidation (collapse) and/or expansion
characteristics were also evaluated by monitoring the change in volume with the addition of
water while the specimen was confined under a constant normal stress close to the in-situ vertical

021194.APP/94-1100-04 B-2



stress. The consolidation test results are summarized in Table B-5 and are graphically presented
in Figures B-133 through B-144.

pH, CHLORIDE CONTENT, SULFIDES CONTENT, SULFATE CONTENT AND
ELECTRICAL RESISTIVITY TESTS

The concentrations of water soluble sulfate ions of selected soil samples were detennined in
accordance with the Caltrans Method No. 417-B. Soil pH values were detennined in accordance
with USEPA Method 9045. Sulfides content was detennined in accordance with USEPA
Method 9030. Chloride content was detennined in accordance with Caltrans Method No 422.
Tests to detennine the electrical resistivity were conducted in general accordance with Caltrans
Method No. 532. Electrical resistivity tests were conducted at in situ moisture content on all
samples. On several near-surface samples resistivity tests were also perfonned at saturation.
The results of pH, chloride content, soluble sulfate content and electrical resistivity evaluations
are presented in Table B-6.

021194.APPI94-11()().()4 B-3



TABLE B-1. RESULTS OF GRAIN SIZE AND FINES CONTENT TESTS (PAGE 1 OF 6)

Alignment Boring Sample Depth uses Geological Grain Size Distribution 1

Segment No. No. Symbol Unit
Gravel Sand Fines

Content Content Content 2

(feet) (%\ (%\ (%\

Eastem PE-1 0-3 15.0 SC Qya 44

Tumel S-6 30.0 SM 40

Segment 0-7 35.0 CL 0 28 72

0-10 45.0 CL 53
0-12 55.0 ML 55

S-13 60.0 SP-SM 8

0-14 65.0 SP-SM 11

0-16 75.0 SP-SM 6

PE- 2 0-4 20.0 CL Ooa 69

0-6 30.0 CL 0 6 94

S-11 55.0 SM 14

0-12 60.0 SW-SM 9

S-13 65.3 SM 29

PE-3 S-8 40.0 SM Coa 17

0-9 45.0 CL 54

S-10 50.0 SM 26

0-13 65.0 SM 0 67 33

0-15 75.0 SW-SC 6 80 14

PE-4 S-7 35.3 SM Ooa 21

0-8 40.2 CLJML 0 16 84

0-10 50.0 SC 1 85 14

PE-5 S-6 30.0 SM Coa 46

S-7 40.0 SP-SM 23 68 9

0-10 55.0 SM/CP 18

0-11 60.0 SM 45

S-12 65.0 SM 16

PE-6 0-5 25.0 GW-GM Ooa 10 83 7

0-10 58.0 ML 0 36 64

0-11 60.0 ML 60

0-12 65.0 SP-SM 16 79 5

0-14 75.0 SP-SM 5

PE-7 0-4 20.0 CL Oya 57

0-6 30.0 SW-SM 18 76 6

S-7 35.0 ML 84



TABLE B-1. RESULTS OF GRAJN SIZE AND FINES CONTENT TESTS (PAGE 2 OF 6)

Alignment Boring Sample Depth uses Geological Grain Size Distribution 1

Segment No. No. Symbol Unit
Gravel Sm Fines

Content Content Cor'ItEn 2

(feet) (%\ (%\ (%\

Eastern PE-7 0-8 40.0 SM Qya 16

Tumel S-9 45.0 SP/GP 3

Segment 0-11 55.0 SP/GP 4

PE-8 0-3 15.0 SM Qoa 26

S-4 20.0 SW-SM 7 85 8

0-9 45.0 CLJML 0 34 66

S-10 50.0 SC/CL 49
S-12 60.0 SC/CL 53

0-13 65.0 MLISM 51

S-16 80.0 SP-SM 12

PE-9 S-6 30.0 SC Qoa 47

0-7 35.0 SP-SM 8

S-8 40.0 SM 21

0-9 45.0 SP-SM 7 85 8

S-10 50.0 SW-SM 16 n 7

0-13 65.0 SC 27

PE-10 0-7 35.0 SM Qoa 18

0-8 45.0 ML 0 4 96

0-10 61.0 SC 40

PE-11 0-6 30.0 SM Qoa :rT

S-11 55.0 SW/GW 3 79 18

0-12 60.4 SM/ML 45

S-13 65.0 CL 61

0-14 70.5 SM 44

PE-12 S-8 40.0 CL Qoa 69

S-10 50.0 SM 14

0-11 55.0 SW 2 87 11

0-13 65.0 SW 8

S-14 70.0 SW 23 69 8

S-16 80.0 GP-GM 28 62 10

S-18 90.0 GP-GM 10

0-19 95.0 SM 14

I PE-13 S-3 15.0 CL Qoa 0 33 67

i 0-4 20.0 SC 38



TABLE B-1. RESULTS OF GRAIN SIZE AND FINES CONTENT TESTS (pAGE 3 OF 6)

Alignment Boring Sample Depth uses Geological Grain Size Distribution 1

Segment No. No. Symbol Unit
Gravel sand Fines

Content Content Content 2

(feeO (%) (%) tcv,\

Eastern PE-13 0-6 30.0 SM Qoa 13

Tumel S-7 35.0 SM 3 83 14

Segment S-9 46.0 GP-GMlSP-SM 0 72 28
0-10 55.5 GP-GMlSP-SM 24 69 7

PE-14 0-5 25.0 SM Ooa 25
S-6 30.0 SM 47

0-9 45.0 SM 38

S-10 50.0 SM 0 87 13

0-11 55.0 SM 35

S-12 60.0 SM 50
0-13 65.0 CL 0 21 79

S-16 80.0 SM 25

S-2O 100.0 ML TflTp 89

PE-15 0-8 40.0 ML Qoa 68
S-9 45.5 ML 58

0-10 50.0 SM 0 67 33

0-12 60.0 SP-SM 0 90 10

0-14 69.5 CL 0 41 59

S-15 75.0 SM 22

PE-16 S-6 30.0 SM Qoa 42

S-10 50.0 SM 31

0-11 55.0 SP-SM 6

0-13 65.0 MUCL 83

S-14 70.0 SM 20

0-15 75.0 CL 0 41 59

S-16 80.0 CL 79

0-17 85.0 ML 99

PE-17 0-1 5.0 SM/G'-GM Ooa 5 76 19

0-3 15.0 SP-SM 11 n 12

0-5 25.0 ML 0 5 95

S-6 30.0 ML 60

S-8 40.0 SM 23

0-9 45.0 SP 0 95 5

0-11 55.0 SM 20



TABLE B-1. RESULTS OF GRAIN SIZE AND FINES COmENT TESTS (PAGE 4 OF 6)

Alignment Boring Sample Oepth uses Geological Grain Size DistrbJtion 1

Segment No. No. Symbol Unit
Gravel Sand Fines

Content Content Content 2

lfeet\ {q{,\ {CK,\ {CK,\

Eastem PE-17 0-13 65.0 CL TfITP 0 4 96

Tumel PE-19 S-3 16.0 SW-SM Qya 2 88 10

Segment S-5 25.0 SM Qoa 19

S-7 35.0 SM 0 73 Z7

0-8 40.0 ML 0 20 80

0-10 49.0 CL TflTp 0 2 98

S-13 65.0 CL 90

PE-2O S-4 20.0 CL Qoa 79

0-7 35.0 ML TflTp 0 3 97

PE-21 S-6 30.0 SM Ooa 0 73 Z7

0-7 35.0 CL 0 26 74

S-8 40.0 CL 57

S-10 50.2 CL 53

S-12 60.0 SW-SM 12

S-14 70.0 SW-SM 4 85 11

0-19 95.0 CH TflTo 99

Western PE-18 S-3 15.0 GW Qya 1 92 7

Tumel S-7 35.0 GW 20 72 8

Segment S-9 45.0 GW 59 37 4

S-11 55.0 SM 20

0-12 60.0 SM 0 45 55

S-13 65.0 SM 2 n 21

S-15 78.5 SM 0 84 16

PE-22 S-5 20.0 SW-SM Qya 33 59 8

0-6 25.0 SW-SM 6 88 6

S-7 30.0 GP-GM 49 46 5

S-10 40.0 SW-SM 30 57 13

0-11 45.0 SW-SM 4 89 7

S-14 60.0 SW-SM 10 82 8

S-16 70.0 SW-SM 18 74 8

0-17 75.0 SP-SM 1 93 6

PE-23 S-1 5.0 SM Qya 0 62 38

S-3 15.0 SM 12 75 13

S-5 25.0 SP-SMlGP-GM 10 82 8



TABLE B-1. RESULTS OF GRAIN SIZE AND FINES CONTENT TESTS (PAGE 5 OF 6)

Alignment Boring Sample Oepth uses Geological Grain Size Oistribution 1

Segment No. No. Symbol Unit
Gravel Sand Fines

Content Content Content 2

(feet) (%\ (%l (%\

Western PE-23 5-7 35.0 5P-5M Qya 16 76 8

Tunnel 0-8 40.0 GPISN 21 74 5

5egment 5-11 55.0 ML 0 31 69

0-12 60.0 5P-SM 0 90 10

5-13 65.0 5M 2 82 16

PE-24 0-1 5.0 5P-5M Oya 7

S-4 20.0 5P-5M 8 83 9

5-6 30.0 GW 20 72 8

5-8 40.0 GW 35 60 5

5-10 50.0 5P-5M 8 81 11

5-12 60.0 5M 0 84 16

5-14 69.0 Ml/SM 50

0-15 75.0 Ml/SM 0 43 57

S-16 80.0 5M 19 64 17

PE-25 S-4 20.0 GP-GMlSP-SM Qya 7 84 9

5-6 30.0 GP-GMlSP-SM 20 70 10

5-8 41.0 GP-GM 37 56 7

S-10 50.0 GP 52 43 5

0-13 65.0 5MIML 0 51 49

5-14 70.0 5P-5M 0 90 10

5-16 80.0 ML 0 25 75

PE-26 0-4 20.0 5P-SM Qya 14 81 5

S-5 25.0 GP-GM 55 37 8

0-9 57.0 CL 0 24 76

5-10 64.0 CL 72

0-12 80.0 5M 0 85 15

0-13 85.0 CL TflTp 84

PE-27 0-1 5.0 5P-5M Oya 12

5-2 10.0 GP-GM/SP-SM 33 62 5

5-6 30.0 GP/GW 23 71 6

5-8 40.0 GP/GW 80 17 3

0-11 55.0 ML TflTp 0 3 97

PE-28 5-2 10.0 GW Qya 30 60 10

0-3 15.0 5P 46 51 3



TABLE B-1. RESULTS OF GRAIN SIZE AND FINES CONlENTlESTS (PAGE 6 OF6)

Alignment Boring Sample Depth uses Geological Grain Size DistrbJtion 1

Segment No. No. Symbol Unit
Gravel Sand Fines

Content Content Content 2

lfeet) l%\ l%\ 1%\

Western PE-28 S-5 25.0 SP-SM Qya 2 86 12

Tumel 0-15 75.0 CL Tf!rp 0 2 98

Segment PE-29 S-4 20.0 GP/GW Qya 2 n 21

5-6 32.0 SP-SM 20 69 11

S-8 41.0 GP 95 4 1

S-12 61.0 SW-SMlGP-GM 21 68 11

PE-30 S-2 10.0 SP-SMlGP-GM Oya 22 71 7

0-9 50.0 GW-GM 0 89 11

PE-31 0-5 25.0 GP/SP Qya 85 13 2

S-10 50.0 GPISP-SM 41 51 8

0-11 55.0 SM 0 79 21

0-13 65.0 MLISM/SP 0 44 56

, Since gravell and cobbles larger then the sampler diameterw.r. pr• .."t in IlI'f." c1ueified • gravel, clayey gravel,

silty gravel, gravel with send and send with gravel. resulta of gradation t.sts on these marlals may nat be truly representalve

2 Sample is analyzed only for fines content (percent passing 1/ 200 Sieve). wh......r

gravel end sand contents are nat indicaled



TABLE B-2. RESULTS OF ATTERBERG UMITS TEST

(Page 1 of 3)

Alignment Boring Sample Depth uses Geological Atterberg Umlts
Segment No. No. Symbol Unit

Uquid Plasticity
umit Index

(feet) (%l (%l

Eastem PE- 1 0-7 35.0 CL Qya 37 21

Tumel S-8 40.0 CL 44 28

Segment 0-12 55.0 ML 32 8

PE-2 0-6 30.0 CL Qoa 45 23

0-8 40.0 CL 29 7

PE- 3 0-9 45.0 CL Qoa 24 8

0-13 65.0 SM NP1

PE- 4 0-8 40.2 CUML Qoa 20 7

PE- 5 0-11 60.0 SM Qoa NP

PE- 6 0-11 60.0 ML Qoa NP

PE-7 0-4 20.0 CL Qya 27 12

PE-8 0-9 45.0 CUML Qoa 18 5

PE-9 S-6 30.0 SC Qoa 30 8

PE-10 0-8 45.0 ML Qoa 34 6

PE-11 S-9 47.0 CL Qoa 43 23

S-13 65.0 CL 30 12

PE-12 S-8 40.0 CL Qoa 47 25

PE-13 S-3 15.0 CL Qoa 24 10

0-4 20.0 SC 25 11

PE-14 0-13 65.0 CL Qoa 29 9

S-14 70.0 CL 39 20

S-18 90.0 CL 47 28

PE-15 S-9 45.5 ML Qoa NP

S-13 65.0 CL 39 21

0-14 69.5 CL 47 27

PE-16 0-15 75.0 CL Qoa 29 14

S-16 80.0 CL 42 22

PE-17 0-5 25.0 ML Qoa 34 4

0-13 65.0 CL Tf/Tp 48 24

PE-19 0-10 49.0 CL Tf/Tp 38 13

S-13 65.0 CL 37 13

PE-2O S-2 10.0 CH Qoa 55 33

S-4 20.0 CL 26 9

0-5 25.0 ML Tf/Tp 43 16

S-6 30.0 ML 42 9



TABLE B-2. RESULlS OF ATTERBERG UMllS TEST

(Page 2 of 3)

Alignment Boring Sample Depth uses Geological Atterberg Umits
Segment No. No. Symbol Unit

Uquid Plasticity
Urnit Index

(feet) (%) f%\

Eastem PE-20 0-7 35.0 ML TflTp 42 16

Turnel S-8 40.0 ML 44 18

Segment 0-11 55.0 ML 46 18

S-12 60.0 MUMH 51 21

0-13 65.0 MUMH 49 18

0-15 75.0 ML 45 16

PE-21 0-7 35.0 CL Qoa 24 8

S-8 40.0 CL 33 18

S-10 50.2 CL 38 15

S-18 90.0 CH TflTp 55 31

0-19 95.0 CH 61 37

Western PE-18 0-12 60.0 SM Ova 28 6

Turnel PE-22 S-12 50.0 CH Ova 57 37

Segment PE-23 S-ll 55.0 ML Oya 29 6

PE-24 S-14 69.0 MLISM Oya 26 3

0-15 75.0 MLISM NP

PE-25 S-2 10.0 ML Oya NP

S-12 59.0 CL 43 20

0-13 65.0 SM/ML NP

PE-26 0-9 57.0 CL Oya 34 13

S-10 64.0 CL 28 8

0-13 85.0 CL TflTp 36 12

PE-27 0-11 55.0 ML TflTp 36 7

S-12 60.0 ML 47 17

0-13 65.0 ML 29 1

0-15 75.0 ML 47 20

PE-28 0-9 45.0 Cl/CH TflTp 50 29

S-10 50.0 ML 29 6

0-11 55.0 ML 38 12

0-13 65.0 CL 42 20

S-14 70.0 CL 49 26

0-15 75.0 CL 42 17

PE-29 S-14 70.0 CH TflTp 53 31

0-15 75.0 CH 54 32

PE-30 S-14 75.0 CH/MH TflTp 69 36



TABLE B-2. RESULTS OF ATTERBERG UMITS TEST

(Page 3 of 3)

Alignment Boring Sample Depth uses Geological Atterberg Ulnl1sSegment No. No. Symbol Unit
Uquid Plasticity
Urnit Index

(feet\ ('l(,\ ('l(,\

Western PE-31 0-13 65.0 MUSM/SP Qya NP
Tumel

Seament

1 NP = Non - plastic



TABLE B-3. RESULTS OF DIRECT SHEAR TESTS

Alignment Boring Sample Depth uses Geological Direct Shear
Segment No. No. Symbol Unit (Peak Stenath)

Friction Cohesion
Angle

(feet) {d80reesl {D8ft

Eastem PE-1 0-7 35.0 CL Qya 28 900

Tumel PE-3 0-13 65.0 SM Qoa 34 600

Segment PE-4 0-8 40.2 CLJML Ooa 31 150

PE- 8 0-9 45.0 CLJML Ooa 38 500

PE-10 0-8 45.0 ML Ooa 25 1000

PE-14 0-13 65.0 CL Qoa 26 1600

PE-15 0-10 50.0 SM Ooa 29 700

0-14 69.5 CL 24 1700

PE-16 0-15 75.0 CL Ooa 29 1100

PE-17 0-5 25.0 ML Ooa 30 800

0-9 45.0 SP 34 650

0-13 65.0 CL Tfrrp 30 750

PE-19 0-8 40.0 ML Qoa 32 650

0-10 49.0 CL TIrrp 32 1200

PE-20 0-7 35.0 ML Tfrrp 32 600

0-13 65.0 ML 23 2750

PE-21 0-7 35.0 CL Ooa 34 450

Western PE-24 0-15 75.0 MLJSM Oya 33 1250

Tumel PE-25 0-13 65.0 SM/ML Qya 27 1600

Segment PE-26 0-9 57.0 CL Qya 30 900

PE-27 0-11 55.0 ML Tfrrp 31 1150

PE-28 0-9 45.0 CL Tfrrp 29 700

0-15 75.0 CL 31 1250

PE-31 0-13 65.0 MlJSMISP Oya 31 950



TABLE 8-4. RESULTS OF UNCONFINED COMPRESSION lESTS

Alignment Boring Sample Depth uses Geological Uncontned
Segment No. No. Symbol Unit Comp'essIw

Streng1h

(feet) (050

Western PE-20 0-11 55.0 ML Tf/Tp 64

Turnel 0-15 75.0 ML 98

Segment PE-27 0-13 65.0 ML Tf/Tp 61

0-15 75.0 ML 74

PE-28 0-11 55.0 ML Tf/Tp 54

0-13 65.0 CL 34

PE-29 0-15 75.0 CH Tf/Tp 120



TABLE 8-5. RESULTS OF CONSOUDATION TESTS

Alignment Boring Sample Depth uses Geological Consolldatlal SweIII
Segment No. No. Symbol Unit Characteristics Collapse

Cc' cal Ox'

(feetl ~\

Eastem PE- 1 0-7 35.0 CL Qya 0.13 0.02 0.0028 +0.1

Tumel PE- 8 0-9 45.0 CUML Ooa 0.09 0.01 0.0023 +0.21

Segment PE-17 0-13 65.0 CL Tf/Tp 0.11 0.02 0.0017 -0.14

PE-21 0-7 35.0 CL Ooa 0.09 0.01 0.0028 +0.02

0-19 95.0 CH Tf/Tp 0.16 0.04 0.0021 -0.53

Western PE-18 0-12 60.0 ML Qya 0.07 0.01 0.0014 -0.01

, Ce, Cs and ex based on vertical strain - log stress plots



TABLE 8-6. RESULTS OF CORROSIVITY TESTS

Alignment Boring Sample Depth uses Geological ColTOSivity
Segment No. No. Symbol Unit

pH Chloride Sulfid8 Sulphate Electrlcal
Content Content Content Resistivity ,

(feetl (oom) (m../k..1 (ooml fntmg-cm\

Eastern PE-l 0-1 5.0 CL Qya 7.25 102 NO 84 1250 ~083)

Tunnel 0-10 45.0 CL 8.1 256 92 4000

Segment PE- 2 0-6 30.0 CL Qoa 8.3 167 2071 1538

PE-3 0-1 5.0 CL Ova 6.88 98 1.80 25 2500 t1538}

S-12 60.0 SM Qoa 5.5 92 24 4167

PE-5 0-10 55.0 SM/GP Qoa 7.26 89 50 2128

PE-6 0-10 58.0 ML Qoa 6.70 243 11 1351

PE-7 0-6 30.0 SW-SM Qya 7.37 230 136 4545
PE-8 0-1 5.0 CL Qoa 7.64 94 1.27 43 3703 (2381)

S-12 60.0 SC/CL 7.35 149 52 3191

PE- 9 S-8 40.0 SM Qoa 7.10 96 45 6667

PE-l0 0-8 45.0 ML Qoa 6.52 104 22 2000
PE-11 S-9 47.0 CL Qoa 7.46 215 207 990
PE-12 S-14 70.0 SW Qoa 8.88 90 87 2833
PE-13 S- 1 5.0 CL Ooa 7.80 95 2.80 54 1923 ~442)

0-10 55.5 GP-GMISP-SM 8.68 92 71 3378

PE-14 S-12 60.0 SM Qoa 5.75 227 36 1395

PE-15 S-13 65.0 CL Qoa 8.80 99 112 958

PE-16 0-17 85.0 ML Qoa 7.44 113 122 1024

PE-17 0-1 5.0 SM/GP-GM Qoa 7.21 210 1.80 144 2941 (2128)

0-11 55.0 SM 7.03 33 37 9937

PE-18 S-1 5.0 ML Oya 7.74 109 1.80 73 1538 (2857)

PE-19 S-9 45.0 CL TffTc 5.96 120 43 638
PE-20 S-8 40.0 ML TffTp 7.29 113 29 1081

S-12 60.0 MLlMH 7.18 113 99 1053

PE-21 0-1 5.0 CL Qoa 7.60 36 2.30 45 2083 t1786)

S-8 40.0 CL 8.44 158 210 12987

Westem PE-18 S-13 65.0 SM Qya 7.82 97 115 4000

Tunnel PE-22 0-6 25.0 SW-SM Oya 6.98 152 62 3571

Segment S-7 30.0 GP-GM 8.n 200 128 408

PE-23 S-7 35.0 SP-SM Oya 9.09 98 61 286

PE-24 S-12 60.0 SM Qya 8.17 98 76 4000

PE-25 S-12 59.0 CL Ova 8.59 112 289 3333

PE-26 0-9 57.0 CL Ova 7.89 172 87 1887

PE-27 S-12 60.0 ML TffTp 7.52 119 183 7692

PE-28 S-14 70.0 CL TffTp 7.71 m 701 1333

PE-29 S-12 61.0 SW-SM/GP-GM Oya 2.37 203 1645 625

PE-30 S-10 55.0 GW-GM aya 6.74 674 163 1220

1 Electrical resistivity tests, in general. were conducted at in- situ moisture content

The values in parenthesis correspond to saturated condition of the samples
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APPENDIX C

CHEMICAL LABORATORY TEST RESULTS



The laboratory test results penaining to chemical analyses of groundwater samples collected
from Monitoring Wells PE-8, PE-16, PE-18, PE-23, PE-29, PE-3D and PE-31 are presented in
this appendix. Four groundwater samples collected from Monitoring Wells PE-8, PE-16, PE-18
and PE-23 were transponed to Pace, of Huntington Beach, California, and three groundwater
samples collected from Monitoring Wells PE-29, PE-3D and PE-31 were transponed to CKY,
Inc. of Torrance, California, for a limited Characterization of potential chemical contamination.
The chemical results on groundwater samples are summarized in Table 3-6 of Section 3.2.
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THE ASSURANCE OF OUALITY

December 15, 1993

Mr. Grant Miller
Earth Technology Corporation
13900 Alton Pkwy.
Suite'120
Irvine, CA 92718

REPORT OF LABORATORY ANALYSIS

RE: PACE Project No. 731202.508
Client Reference: Metro Rail-Red Line Extension

Dear Mr. Miller:

Enclosed is the report of laboratory analyses for samples received
December 02, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

He0!e~t!:~,.:..
Project Manager

Enclosures

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2515
FAX: 714-890-4032

An Equal Opportunity Employer



Roq~,. REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF QUAliTY

Earth Technology Corporation December 15, 1993
13900 Alton Pkwy. PACE Project Number: 731202508
suite 120
Irvine, CA 92718

Attn: Mr. Grant Miller

Client Reference: Metro Rail-Red Line Extension

PACE sample Number: 75 0190826
Date Collected: 12/02/93
Date Received: 12/02/93
Client Sample ID: PE-8
Parameter Units MDL METHOD DATE ANALYZED

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Gravimetric-Sulfate mg/L 10 174 375.3 12/12/93
spectrophotometric-Total Sulfide mg/L 0.05 ND 376.2 12/07/93
Titrimetric-Chloride mg/L 0.5 86.9 325.3 12/12/93

TITLE 22 TTLC METALS BY ICP 6010
TTLC, ICP Date Digested 12/11/93
TTLC, ICP Antimony mg/L 0.2 NO 12/13/93
TTLC, ICP Barium mg/L 0.004 0.13 12/13/93
TTLC, ICP Beryllium mg/L 0.002 ND 12/13/93
TTLC, ICP Cadmium mg/L 0.006 ND 12/13/93
TTLC, ICP Chromium mg/L 0.004 ND 12/13/93

TTLC, ICP Cobalt mg/L 0.004 ND 12/13/93
TTLC, ICP Copper mg/L 0.005 ND 12/13/93
TTLC, ICP Lead mg/L 0.05 ND 12/13/93
TTLC, ICP Molybdenum mg/L 0.006 NO 12/13/93
TTLC, ICP Nickel mg/L 0.02 ND 12/13/93
TTLC, ICP Silver mg/L 0.02 NO 12/13/93

TTLC, ICP Vanadium mg/L 0.005 0.007 12/13/93
TTLC, ICP Zinc mg/L 0.02 0.15 12/13/93

TITLE 22 TTLC METALS BY GFAA GFAA
TTLC, GFAA Date Digested 12/11/93
TTLC, GFAA Arsenic mg/L 0.0025 ND 12/12/93
TTLC, GFAA Selenium mg/L 0.0025 ND 12/12/93
TTLC, GFAA Thallium mg/L 0.0025 NO 12/12/93

TITLE 22 TTLC MERCURY BY CV 7470
TTLC, CV Date Digested 12/06/93
TTLC, CV Mercury mg/L 0.0003 ND 12/06/93

5702 Bolsa Avenue
Huntington Beech, CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF QUALITY

Mr. Grant Miller
Page 2

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

AROMATIC VOLATILE ORGANICS-BTEX
Benzene
Toluene
Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene Surrogate Rec.

VOLATILE ORGANICS
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene

Acetone
Carbon disulfide
Methylene chloride
trans-l,2-Dichloroethene
1,1-Dichloroethane
2-Butanone

cis-l,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene

Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
1,1,2-Trichloroethane

Dibromochloromethane

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEl: 714-192·2565
FAX: 714-890-4032

units

ug/L
ug/L
ug/L
uq/L,

uq/L
ug/L
uq/L
uq/L
uq/L
uq/L

uq/L
uq/L
uq/L
uq/L
uq/L
uq/L

uq/L
uq/L
uq/L
uq/L
uq/L
uq/L

uq/L
uq/L
uq/L
uq/L
uq/L
uq/L

uq/L

MOL

0.3
0.3
0.3
0.6

10
10
10
10
10
5

50
5
5
5
5
50

5
5
5
5
5
500

5
5
5
5
5
5

5

75 0190826
12/02/93
12/02/93
PE-8
_____ METHOD DATE ANALYZED

8020
7450 12/06/93
780 12/06/93
520 12/06/93
1070 12/06/93
99 12/06/93

(1) 8240
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93

140 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93

NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
7800 (2) 12/03/93

NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93
NO 12/03/93

NO 12/03/93

An Equal Opportunity Employer



THE ASSURANCE Of QUALITY

Mr. Grant Miller
Page 3

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number: 75 0190826
Date Collected: 12/02/93
Date Received: 12/02/93
Client Sample ID: PE-8
Parameter Units MOL METHOD DATE ANALYZED

ORGANIC ANALYSIS

VOLATILE ORGANICS (1) 8240
Bromoform ug/L 5 ND 12/03/93
4-Methyl-2-pentanone ug/L 50 ND 12/03/93
Toluene ug/L 50 770 (2 ) 12/03/93
2-Hexanone ug/L 50 ND 12/03/93
1,1,2, 2-Tetrachloroethane ug/L 5 ND 12/03/93
Tetrachloroethene ug/L 5 ND 12/03/93

Chlorobenzene ug/L 5 ND 12/03/93
Ethylbenzene ug/L 50 520 (2) 12/03/93
Styrene ug/L 5 ND 12/03/93
Xylenes (Total) ug/L 50 1120 (2) 12/03/93
1,3-Dichlorobenzene ug/L 5 ND 12/03/93
1,4-Dichlorobenzene ug/L 5 ND 12/03/93

1,2-Dichlorobenzene ug/L 5 ND 12/03/93
1,2-Dichloroethane-d4 (Surrog. Recovery) , 112 12/03/93
Toluene-d8 (Surrog. Recovery) , 106 12/03/93
4-Bromof1uorobenzene (Surrog. Recovery) , 90 12/03/93

SEMI-VOLATILES 8270
8270 Date Extracted 12/06/93
n-Nitrosodimethy1amine ug/L 10 ND 12/10/93
Phenol ug/L 10 ND 12/10/93
Aniline ug/L 10 ND 12/10/93
bis(2-Ch1oroethy1)ether ug/L 10 ND 12/10/93
2-Ch1oropheno1 ug/L 10 ND 12/10/93

1,3-Dich1orobenzene ug/L 10 ND 12/10/93
1,4-Dich1orobenzene ug/L 10 ND 12/10/93
Benzyl alcohol ug/L 10 ND 12/10/93
1,2-Dich1orobenzene ug/L 10 ND 12-/10/93
2-Methylpheno1 ug/L 10 ND 12/10/93
bis(2-Ch1oroisopropyl)ether ug/L 10 ND 12/10/93

4-Methylpheno1 ug/L 10 ND 12/10/93
n-Nitroso-di-n-propylamine ug/L 10 ND 12/10/93

5702 Boisl Avenue
Huntington Belch. CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0190826
12/02/93
12/02/93
PE-8
_____ METHOD DATE ANALYZED

SEMI-VOLATILES
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dtmethylphenol
Benzoic acid

bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene

4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2, 4, s-Trichlorophenol
2-Chloronaphthalene

2-Nitroaniline
Dtmethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether

Fluorene

5702 Boisa Avenue
Huntington Beach. CA 92649
m: 714-892·25&5
FAX; 714-890-4032

8270
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 50 NO 12/10/93

ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 20 NO 12/10/93
ug/L 10 NO 12/10/93

ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L· 10 NO 12/10/93
ug/L SO NO 12/10/93

ug/L SO NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L SO NO 12/10/93
ug/L 10 NO 12/10/93

ug/L SO NO 12/10/93
ug/L SO NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93

ug/L 10 NO 12/10/93

An Equal Opportunity Employer
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number: 75 0190826
Date Collected: 12/02/93
Date Received: 12/02/93
Client Sample 10: PE-8
Parameter Units MOL METHOD DATE ANALYZED

ORGANIC ANALYSIS

SEMI-VOLATILES 8270
4-Nitroaniline ug/L 50 NO 12/10/93
4,6-Dinitro-2-methylphenol ug/L 50 NO 12/10/93
n-Nitrosodiphenylamine ug/L 10 NO 12/10/93
4-Bromophenyl-phenylether ug/L 10 NO 12/10/93
Hexachlorobenzene ug/L 10 NO 12/10/93
Pentachlorophenol ug/L 10 NO 12/10/93

Phenanthrene ug/L 10 NO 12/10/93
Anthracene ug/L 10 NO 12/10/93
Di-n-butylphthalate ug/L 10 NO 12/10/93
Fluoranthene ug/L 10 NO 12/10/93
Benzidine ug/L 50 NO 12/10/93
pyrene ug/L 10 NO 12/10/93

Butylbenzylphthalate ug/L 10 NO 12/10/93
Benzo(a) anthracene ug/L 10 NO 12/10/93
Chrysene ug/L 10 NO 12/10/93
bis(2-Ethylhexyl)phthalate ug/L 10 NO 12/10/93
Di-n-octylphthalate ug/L 10 NO 12/10/93
Benzo(b)fluoranthene ug/L 10 NO 12/10/93

Benzo(k)fluoranthene ug/L 10 NO 12/10/93
Benzo(a)pyrene ug/L 10 NO 12/10/93
Indeno(1,2,3-cd)pyrene ug/L 10 NO 12/10/93
Dibenzo(a,h) anthracene ug/L 10 NO 12/10/93
Benzo(g,h,i)perylene ug/L 10 NO 12/10/93
2-Fluorophenol (Surrog. Recovery) , 64 12/10/93

Phenol-d5 (Surrog. Recovery) , 36 12/10/93
Nitrobenzene-d5 (Surrog. Recovery) , 78 12/10/93
2-Fluorobiphenyl (Surrog. Recovery) , 71 12/10/93
2, 4, 6-Tribromophenol (Surrog. Recovery) , 66 12/10/93
Terphenyl-d14 (Surrog. Recovery) , 44 12/10/93

TPH CARBON CHAIN 8015
TPH Carbon Chain Date Extracted 12/06/93

5702 Bolsa Avenue
Huntington Beach. CA 92649
m: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0190826
12/02/93
12/02/93
PE-8
_________ METHOD DATE ANALYZED

TPH CARBON CHAIN
Carbon Chain Range Cl0-Cll
Carbon Chain Range C12-C14
Carbon Chain Range C16-C18
Carbon Chain Range C20-C24
Carbon Chain Range C28-C32
Carbon Chain Range C36-C44

8015
ug/L 100 330 12/08/93
ug/L 100 NO 12/08/93
ug/L 100 NO 12/08/93
ug/L 100 NO 12/08/93
ug/L 100 NO 12/08/93
ug/L 100 NO 12/08/93

and are approved for release.

Kenneth D. Faust,
Southern California Regional Director

5702 Bolsa Avenue
HuntingtOn Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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FOOTNOTES
for pages 1 through 6

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

MOL Method Detection Limit
NO Not detected at or above the MOL.
(1) Unidentified peaks present in chromatogram of this sample.
(2) Compound identified at secondary dilution factor.

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

Gravimetric-Sulfate
Batch: 75 10522

Samples: 75 0190826

METHOD BLANK:

Parameter
Gravimetric-Sulfate

SPIKE AND SPIKE DUPLICATE:

Parameter
Gravimetric-Sulfate

LABORATORY CONTROL SAMPLE:

Units
mg/L

Units
mg/L

MOL
10

MOL
10

Method
Blank
NO

750191385
232

Spike
451

spike
Recv
102%

Spike
Dupl
Recv
106%

RPD

4%

Parameter
Gravimetric-Sulfate

Units
mg/L

MOL
10

Reference
Value
451

Recv
100%

5102 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

Spectrophotometric-Total Sulfide
Batch: 75 10467

Samples: 75 0190826

METHOD BLANK:

Parameter
spectrophotometric-Total Sulfide

SPIKE AND SPIKE DUPLICATE:

Parameter
Spectrophotometric-Total Sulfide

LABORATORY CONTROL SAMPLE:

Units
mg/L

Units
mg/L

MOL
0.05

MOL
0.05

Method
Blank
NO

750191385
NO

Spike
0.340

Spike
Recy
112%

Spike
Dupl
Recy
112%

RPD

0%

Parameter
Spectrophotometric-Total Sulfide

Units
mg/L

MOL
0.05

Reference
Value
0.340

Recy
100%

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-812-2565
FAX: 714-llIl-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

TTLC, GFAA Arsenic
Batch: 75 10516

Samples: 75 0190826

HETHOD BLANK:

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

SPIKE AND SPIKE DUPLICATE:

Units
mg/L
mg/L
mg/L

MOL
0.0025
0.0025
0.0025

Method
Blank
NO

NO

NO

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

LABORATORY CONTROL SAMPLE:

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714-890-.4032

Spike
Spike Dupl

Units MOL 750191385 Spike ~ ~ RPD
mg/L 0.0025 NO 0.030 107\ 93% 14%
mg/L 0.0025 0.0059 0.030 80\ 74% 8\
mg/L 0.0025 NO 0.030 80\ 73\ 9%

Reference
Units MOL Value Recv
mg/L 0.0025 0.030 100\
mg/L 0.0025 0.030 107\
mg/L 0.0025 0.030 93\

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

Titrimetric-Chloride
Batch: 75 10518

Samples: 75 0190826

METHOD BLANK:

Parameter
Titrimetric-Chloride

SPIKE AND SPIKE DUPLICATE:

Parameter
Titrimetric-Chloride

LABORATORY CONTROL SAMPLE:

Units
mgJL

Units
mgJL

MOL
0.5

MOL
0.5

Method
Blank
NO

750190826
PE-8
86.9

Spike
70

spike
Recv
103\

Spike
Dupl
Recv
102\

RPD
1\

Parameter
Titrimetric-Chloride

Units
mgJL

MOL
0.5

Reference
Value
70

Recv
101\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714-8!1lJ.4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

TITLE 22 TTLC MERCURY BY CV
Batch: 75 10388

Samples: 75 0190826

METHOD BLANK:

Parameter
TTLC, CV Mercury

SPIKE AND SPIKE DUPLICATE:

Parameter
TTLC, CV Mercury

LABORATORY CONTROL SAMPLE:

~
mg/L

Units
mg/L

Method
MOL Blank
0.0003 NO

MOL 750190800
0.0003 NO

Spike
0.005

Spike
Recv

96\

Spike
Dupl
Recv
104\

RPD
8\

Parameter
TTLC, CV Mercury

Units
mg/L

MOL
0.0003

Reference
Value
0.005

Recv
96\

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-192·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

TITLE 22 TTLC METALS BY ICP
Batch: 75 10519

Samples: 75 0190826

METHOD BLANK:

Parameter
TTLC, ICP Antimony
TTLC, ICP Barium
TTLC, ICP Beryllium
TTLC, ICP Cadmium
TTLC, ICP Chromium
TTLC, ICP Cobalt

TTLC, ICP Copper
TTLC, ICP Lead
TTLC, ICP Molybdenum
TTLC, ICP Nickel
TTLC, ICP Silver
TTLC, ICP Vanadium

TTLC, ICP Zinc

SPIKE AND SPIKE DUPLICATE:

Parameter
TTLC, ICP Antimony
TTLC, ICP Barium
TTLC, ICP Beryllium
TTLC, ICP Cadmium
TTLC, ICP Chromium
TTLC, ICP Cobalt

TTLC, ICP Copper
TTLC, ICP Lead
TTLC, ICP Molybdenum
TTLC, ICP Nickel
TTLC, ICP Silver
TTLC, ICP Vanadium

TTLC, ICP Zinc

5702 Bolsa Avenue
Huntington Beach. CA 92649
m: 714-812·2565
FAX: 714-890-4032

Method
Units MOL Blank
mg/L 0.2 NO
mg/L 0.004 NO
mg/L 0.002 NO
mg/L 0.006 NO
mg/L 0.004 NO
mg/L 0.004 NO

mg/L 0.005 NO
mg/L 0.05 NO
mg/L 0.006 NO
mg/L 0.02 NO
mg/L 0.02 NO
mg/L 0.005 NO

mg/L 0.02 NO

Spike
Spike Dupl

Units MOL 750191385 Spike Recv Recv RPD
mg/L 0.2 NO 0.500 100\ 100\ 0\
mg/L 0.004 0.10 0.500 96\ 98\ 2\
mg/L 0.002 NO 0.500 96\ 100\ 4\
mg/L 0.006 NO 0.500 96\ 98\ 2\
mg/L 0.004 NO 0.500 92\ 94\ 2\
mg/L 0.004 NO 0.500 92\ 96\ 4\

mg/L 0.005 0.010 0.500 94\ 98\ 4\
mg/L 0.05 NO 0.500 94\ 96\ 2\
mg/L 0.006 NO 0.500 96\ 98\ 2\
mg/L 0.02 NO 0.500 94\ 96\ 2\
mg/L 0.02 NO 0.500 90\ 92\ 2\
mg/L 0.005 NO 0.500 96\ 100\ 4\

mg/L 0.02 0.07 0.500 92\ 94\ 2\

An Equal Opportunity Employer
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Mr. Grant Miller QUALITY CONTROL DATA December 15, 1993
Page 14 PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

TITLE 22 TTLC METALS BY ICP
Batch: 75 10519

Samples: 75 0190826

LABORATORY CONTROL SAMPLE:
Reference

Parameter ~ MOL Value Recv
TTLC, ICP Antimony mg/L 0.2 0.500 100\
TTLC, ICP Barium mg/L 0.004 0.500 98\
TTLC, ICP Beryllium mg/L 0.002 0.500 102\
TTLC, ICP Cadmium mg/L 0.006 0.500 102\
TTLC, rcp Chromium mg/L 0.004 0.500 98\
TTLC, ICP Cobalt mg/L 0.004 0.500 100%

TTLC, ICP Copper mg/L 0.005 0.500 98%
TTLC, rcp Lead mg/L 0.05 0.500 98%
TTLC, ICP Molybdenum mg/L 0.006 0.500 100%
TTLC, rcp Nickel mg/L 0.02 0.500 100%
TTLC, ICP Silver mg/L 0.02 0.500 96%
TTLC, ICP Vanadium mg/L 0.005 0.500 100%

TTLC, rcp Zinc mg/L 0.02 0.500 104\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2515
FAX: 714-890-4032

An Equel Opponunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

AROMATIC VOLATILE ORGANICS-BTEX
Batch: 75 10404

Samples: 75 0190826

METHOD BLANK:

Parameter
Benzene
Toluene
Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene Surrogate Rec.

SPIKE AND SPIKE DUPLICATE:

Units
ug/L
ug/L
ug/L
ug/L
\

MOL
0.3
0.3
0.3
0.6

Method
Blank
NO
NO
NO
NO
99

Parameter
Benzene
Toluene
Ethylbenzene
Xylenes, Total

LABORATORY CONTROL SAMPLE:

Parameter
TPH Quantified as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

5702 Bolsa Avenue
Huntington Beach. CA 92649
m: 714-892·2565
FAX: 714-890-4032

Spike
Spike Dupl

units MOL 750191377 Spike Recv Recv RPD
ug/L 0.3 NO 20 103\ 100\ 3\
ug/L 0.3 NO 20 103' 100' 3\
ug/L 0.3 NO 20 106' 102' 4'
ug/L 0.6 NO 60 107\ 103\ 4'

Reference
units MOL Value Recv
ug/L 50 450 89'
ug/L 0.3 20 92'
ug/L 0.3 20 93\
ug/L 0.3 20 96\
ug/L 0.6 60 97\

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0190826

METHOD BLANK:
Method

Parameter Units MOL Blank
n-Nitrosodimethylamine ug/L 10 NO

Phenol ug/L 10 NO

Aniline ug/L 10 NO

bis(2-Chloroethyl)ether ug/L 10 NO

2-Chlorophenol ug/L 10 NO

1,3-Dichlorobenzene ug/L 10 NO

1,4-Dichlorobenzene ug/L 10 NO

Benzyl alcohol ug/L 10 NO

1,2-Dichlorobenzene ug/L 10 NO

2-Methylphenol ug/L 10 NO

bis(2-Chloroisopropyl)ether ug/L 10 NO

4-Methylphenol ug/L 10 NO

n-Nitroso-di-n-propylamine ug/L 10 NO

Hexachloroethane ug/L 10 NO

Nitrobenzene ug/L 10 NO

Isophorone ug/L 10 NO

2-Nitrophenol ug/L 10 NO

2,4-Dimethylphenol ug/L 10 NO

Benzoic acid ug/L 50 NO

bis(2-Chloroethoxy)methane ug/L 10 NO

2,4-Dichlorophenol ug/L 10 NO

1,2,4-Trichlorobenzene ug/L 10 NO

Naphthalene ug/L 10 NO

4-Chloroaniline ug/L 20 NO

Hexachlorobutadiene ug/L 10 NO

4-Chloro-3-methylphenol ug/L 10 NO

2-Methy1naphthalene ug/L 10 NO

Hexachlorocyclopentadiene ug/L 10 NO

2,4,6-Trich1orophenol ug/L 10 NO

2,4,5-Trichlorophenol ug/L 10 NO

2-Chloronaphthalene ug/L 50 NO

2-Nitroaniline ug/L 50 NO

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 71Wl12·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0190826

METHOD BLANK:
Method

Parameter Units MOL Blank
Dimethylphthalate ug/L 10 ND
Acenaphthylene ug/L 10 ND
2,6-Dinitrotoluene ug/L 10 ND
3-Nitroaniline ug/L 50 ND
Acenaphthene ug/L 10 ND
2,4-Dinitrophenol ug/L 50 ND

4-Nitrophenol ug/L 50 ND
Dibenzofuran ug/L 10 ND
2,4-Dinitrotoluene ug/L 10 ND
Diethylphthalate ug/L 10 ND
4-Chlorophenyl-phenylether ug/L 10 ND
Fluorene ug/L 10 ND

4-Nitroaniline ug/L 50 ND
4,6-Dinitro-2-methylphenol ug/L 50 ND
n-Nitrosodiphenylamine ug/L 10 ND
4-Bromophenyl-phenylether ug/L 10 ND
Hexachlorobenzene ug/L 10 ND
Pentachlorophenol ug/L 10 ND

Phenanthrene ug/L 10 ND
Anthracene ug/L 10 ND
Di-n-butylphthalate ug/L 10 ND
Fluoranthene ug/L 10 ND
Benzidine ug/L 50 ND
pyrene ug/L 10 ND

Butylbenzylphthalate ug/L 10 ND
Benzo(a) anthracene ug/L 10 ND
Chrysene ug/L 10 ND
bis(2-Ethylhexyl)phthalate ug/L 10 ND
Di-n-octylphthalate ug/L 10 ND
Benzo(b)fluoranthene ug/L 10 ND

Benzo(k)fluoranthene ug/L 10 ND
Benzo(a)pyrene ug/L 10 ND

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-192-2515
FAX: 714-890-4032

An Equal Dpportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0190826

METHOD BLANK:

(Surrog. Recovery
(Surrog. Recovery
(Surrog. Recovery

Parameter
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)pery1ene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5

Units
ug/L
ug/L
ug/L
\

\
\

MOL
10
10
10

Method
Blank
NO

NO

NO

73
69
84

2-Fluorobipheny1
2,4,6-Tribromophenol
Terpheny1-d14

(Surrog. Recovery \
(Surrog. Recovery \
(Surrog. Recovery \

82
65
91

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl

Parameter Units MOL Value Recv Recv RPD----Phenol ug/L 10 200 69\ 78\ 12\
2-Chlorophenol ug/L 10 200 77\ 80\ 4\
1,4-Dichlorobenzene ug/L 10 100 78\ 83\ 6\
n-Nitroso-di-n-propylamine ug/L 10 100 81\ 91\ 12\
1, 2, 4-Trichlorobenzene ug/L 10 100 76\ 78\ 3\
4-Chloro-3-methylphenol ug/L 10 200 84\ 86\ 2\

Acenaphthy1ene ug/L 10 100 79\ 93\ 16\
4-Nitrophenol ug/L 50 200 61\ 82\ 29\
2,4-Dinitrotoluene ug/L 10 100 73\ 88\ 19\
Pentachlorophenol ug/L 10 200 69\ 75\ 8\
Pyrene ug/L 10 100 91\ 106\ 15\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

TPH CARBON CHAIN
Batch: 75 10470

Samples: 75 0190826

METHOD BLANK:
Method

Parameter Units MOL Blank
Carbon Chain Range C10-Cll ug/L 100 NO
Carbon Chain Range C12-C14 ug/L 100 NO
Carbon Chain Range C16-C18 ug/L 100 NO
Carbon Chain Range C20-C24 ug/L 100 NO

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl

Parameter Units MOL Value Recv Recv RPD----Carbon Chain Range C10-Cll ug/L 100 720.0 125\ 126\ 1\
Carbon Chain Range C12-C14 ug/L 100 720.0 123\ 129\ 5\
Carbon Chain Range C16-C18 ug/L 100 450.0 129\ 130\ 1\
Carbon Chain Range C20-C24 ug/L 100 120.0 156\ 155\ 1\
Carbon Chain Range C28-C32 ug/L 100 60.0 215\ 217\ 1\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·25&5
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

VOLATILE ORGANICS
Batch: 75 10368

Samples: 75 0190826

METHOD BLANK:
Method

Parameter Units MOL Blank
Chloromethane ug/L 10 NO
Vinyl chloride ug/L 10 NO
Bromomethane ug/L 10 NO
Chloroethane ug/L 10 NO
Trichlorofluoromethane ug/L 10 NO
1,1-Dichloroethene ug/L 5 NO

Acetone ug/L SO NO
Carbon disulfide ug/L 5 NO
Methylene chloride ug/L 5 NO
trans-1,2-Dichloroethene ug/L 5 NO
l,l-Dichloroethane ug/L 5 NO
2-Butanone ug/L 50 NO

cis-l,2-Dichloroethene ug/L 5 NO
Chloroform ug/L 5 NO
1,2-Dichloroethane ug/L 5 NO
1,l,1-Trichloroethane ug/L 5 NO
Carbon tetrachloride ug/L 5 NO
Benzene ug/L 5 NO

Trichloroethene ug/L 5 NO
1,2-Dichloropropane ug/L 5 NO
Bromodich1oromethane ug/L 5 NO
cis-1,3-Dichloropropene ug/L 5 NO
trans-1,3-Dichloropropene ug/L 5 NO
1,1,2-Trichloroethane ug/L 5 NO

Dibromochloromethane ug/L 5 NO
Bromoform ug/L 5 NO
4-Methyl-2-pentanone ug/L SO NO
Toluene ug/L 5 NO
2-Hexanone ug/L SO NO

1, 1, 2, 2-Tetrachloroethane ug/L 5 NO

Tetrachloroethene ug/L 5 NO

Chlorobenzene ug/L 5 NO

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-192·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

VOLATILE ORGANICS
Batch: 75 10368

Samples: 75 0190826

METHOD BLANK:

Parameter
Ethylbenzene
Styrene
Xylenes (Total)
1,3-Dichlorobenzene
1,4-Dich1orobenzene
1,2-Dichlorobenzene

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MOL
5
5
5
5
5
5

Method
Blank
NO
NO
NO
NO
NO
NO

1,2-Dichloroethane-d4 (Surrog. Recovery \
Toluene-d8 (Surrog. Recovery \
4-Bromofluorobenzene (Surrog. Recovery \

SPIKE AND SPIKE DUPLICATE:

114
99
91

Parameter
1,1-Dichloroethene
Benzene
Trichloroethene
Toluene
Chlorobenzene

LABORATORY CONTROL SAMPLE:

Parameter
1,1-Dichloroethene
Benzene
Trich1oroethene
Toluene
Ch1orobenzene

5702 Boisa Avenue
Huntington Beach. CA 92649
TEl: 714-892·2565
FAX: 714-890-4032

Spike
Spike Dupl

Units MOL 750190800 Spike Recv Recv RPD
ug/L 5 NO 50 87\ 85\ 2\
ug/L 5 NO 50 91\ 92\ 1\
ug/L 5 NO 50 99\ 101\ 2\
ug/L 5 NO 50 99\ 100\ 1\
ug/L 5 NO 50 98\ 105\ 7\

Reference
Units MOL Value Recv
ug/L 5 50 86\
ug/L 5 50 90\
ug/L 5 50 95\
ug/L 5 50 99\
ug/L 5 50 102\

An Equal Opportunity Employer
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FOOTNOTES
for pages 8 through 21

December 15, 1993
PACE Project Number: 731202508

Client Reference: Metro Rail-Red Line Extension

MOL Method Detection Limit
NO Not detected at or above the MOL.
RPD Relative Percent Difference

5702 Balsa Avenue
Huntington Beach. CA 92649
TEl: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF OUALITY

December 15, 1993

Hr. Grant Miller
Earth Technology Corporation
13900 Alton Pkwy.
Suite 120
Irvine, CA 92718

REPORT OF LABORATORY ANALYSIS

RE: PACE Project No. 731203.509
Client Reference: Metro Rail(94-1100-02)

Dear Hr. Miller:

Enclosed is the report of laboratory analyses for samples received
December 03, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

LAJ~R- 0w-P~
Melanie R. Concepcion
Project Manager

Enclosures

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714·892-2515
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF OUALITY

Earth Technology corporation
13900 Alton Pkwy.
Suite 120
Irvine, CA 92718

Attn: Hr. Grant Miller

Client Reference: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

INORGANIC ANALYSIS

Units MOL

75 0191377
12/03/93
12/03/93
B-16
_____ METHOD DATE ANALYZED

INDIVIDUAL PARAMETERS
Gravimetric-Sulfate
Spectrophotometric-Total Sulfide
Titrimetric-Chloride

TITLE 22 TTLC METALS BY ICP
TTLC, ICP Date Digested
TTLC, ICP Antimony
TTLC, ICP Barium
TTLC, ICP Beryllium
TTLC, ICP Cadmium
TTLC, ICP Chromium

mq/L
mq/L
mg/L

mg/L
mq/L
mg/L
mg/L
mq/L

10
0.05
0.5

0.2
0.004
0.002
0.006
0.004

351
NO
166

NO
0.076
NO
NO
NO

375.3
376.2
325.3

6010

12/12/93
12/07/93
12/12/93

12/11/93
12/13/93
12/13/93
12/13/93
12/13/93
12/13/93

TTLC, ICP Cobalt
TTLC, ICP Copper
TTLC, ICP Lead
TTLC, ICP Molybdenum
TTLC, ICP Nickel
TTLC, ICP Silver

mg/L
mg/L
mq/L
mg/L
mg/L
mg/L

0.004 NO
0.005 NO
0.05 NO
0.006 NO
0.02 NO
0.02 NO

12/13/93
12/13/93
12/13/93
12/13/93
12/13/93
12/13/93

TTLC, ICP Vanadium
TTLC, ICP Zinc

TITLE 22 TTLC METALS BY GFAA
TTLC, GFAA Date Digested
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

mg/L
rnq/L

mg/L
mg/L
mg/L

0.005
0.02

0.0025
0.0025
0.0025

NO
0.09

0.0046
NO
NO

12/13/93
12/13/93

GFAA
12/11/93
12/12/93
12/12/93
12/12/93

TITLE 22 TTLC MERCURY BY CV
TTLC, CV Date Digested
TTLC, CV Mercury

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·25&5
FAX: 714-890-4032

mg/L 0.0003 NO

7470
12/12/93
12/12/93

An Equal Opportunity Employer



THE ASSURANCE Of QUALITY

Hr. Grant Miller
Page 2

Client Reference: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date COllected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units KDL

75 0191377
12/03/93
12/03/93
B-16
____..,...- METHOD DATE ANALYZED

AROMATIC VOLATILE ORGANICS-BTEX
Benzene
Toluene
Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene Surrogate Rec.

VOLATILE ORGANICS
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene

Acetone
Carbon disulfide
Methylene chloride
trans-l,2-Dichloroethene
1,1-Dichloroethane
2-Butanone

cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1, 1, 1-Trichloroethane
Carbon tetrachloride
Benzene

Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane

Dibromochloromethane

5702 Balsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

ug/L
ug/L
ug/L
ug/L,

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

0.3
0.3
0.3
0.6

10
10
10
10
10
5

so
5
5
5
5
SO

5
5
5
5
5
5

5
5
5
5
5
5

5

NO

NO

NO

NO

102

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

8020
12/06/93
12/06/93
12/06/93
12/06/93
12/06/93

8240
12/08/~3

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93

An Equal Opportunity Employer
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Kr. Grant Killer
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Client Reference: Metro Rai1(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE sample Number:
Date COllected:
Date Received:
Client Sample ID:
Parameter Units MOL

75 0191377
12/03/93
12/03/93
B-16
_____ KETHOD DATE ANALYZED

ORGANIC ANALYSIS

VOLATILE ORGANICS 8240
Bromoform ug/L 5 ND
4-Kethyl-2-pentanone ug/L 50 im
Toluene ug/L 5 ND
2-Bexanone ug/L 50 ND
1,1,2,2-Tetrach1oroethane ug/L 5 ND
Tetrach1oroethene ug/L 5 ND

Ch1orobenzene ug/L 5 ND
Ethy1benzene ug/L 5 ND
styrene ug/L 5 ND
Xy1enes (Total) ug/L 5 ND
1,3-Dichlorobenzene ug/L 5 ND
1,4-Dich1orobenzene ug/L 5 ND

1,2-Dich1orobenzene ug/L 5 ND
1,2-Dichloroethane-d4 (Surrog. Recovery) , 100
Toluene-d8 (Surrog. Recovery) , 103
4-Bromof1uorobenzene (Surrog. Recovery) , 101

SEMI-VOLATILES 8270
8270 Date Extracted 12/06/93
n-Nitrosodimethylamine ug/L 10 ND
Phenol ug/L 10 ND
Aniline ug/L 10 ND
bis (2-Ch1oroethy1) ether ug/L 10 ND
2-Ch1oropheno1 ug/L 10 ND

1,3-Dichlorobenzene ug/L 10 ND
1,4-Dichlorobenzene ug/L 10 ND
Benzyl alcohol ug/L 10 ND
1,2-Dichlorobenzene ug/L 10 ND
2-Kethylphenol ug/L 10 ND
bis(2-Chloroisopropyl) ether ug/L 10 ND

4-Kethylphenol ug/L 10 ND
n-Nitroso-di-n-propylamine ug/L 10 ND

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal Opponunity Employer



THE ASSURANCE OF DUAliTY

Kr. Grant Miller
Page 4

Client Referenee: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date Colleeted:
Date Reeeived:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0191377
12/03/93
12/03/93
B-16

METHOD DATE ANALYZED-----

SEMI-VOLATILES
Hexaehloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoie aeid

bis(2-Chloroethoxy)methane
2,4-Diehlorophenol
1, 2, 4-Triehlorobenzene
Naphthalene
4-Chloroaniline
Hexaehlorobutadiene

4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexaehloroeyelopentadiene
2, 4, 6-Triehlorophenol
2,4,5-Triehlorophenol
2-Chloronaphthalene

2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene

2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether

Fluorene

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

10
10
10
10
10
50

10
10
10
10
20
10

10
10
10
10
10
50

50
10
10
10
50
10

50
50
10
10
10
10

10

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

12
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

8270
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93

An Equal Opportunity Employer
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REPORT OF LABORATORY ANALYSIS

Mr. Grant Miller
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Client Reference: Metro Rail(94-1100-02)

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date Collected:
Date Received:
Client sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0191377
12/03/93
12/03/93
B-16
_____ METHOD DATE ANALYZED

TPH CARBON CHAIN
TPH Carbon Chain Date Extracted

Benzo(k)fluoranthene uq/L
Benzo(a)pyrene uq/L
Indeno(1,2,3-cd)pyrene uq/L
Dibenzo(a,h) anthracene uq/L
Benzo(q,h,i)perylene uq/L
2-Fluorophenol (Surroq. Recovery) ,

(Surroq. Recovery) ,
(Surroq. Recovery) ,
(Surroq. Recovery) ,
(Surroq. Recovery) ,
(Surroq. Recovery) ,

SEMI-VOLATILES
4-Nitroaniline
4,6-Dinitro-2-methylphenol
n-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Bexachlorobenzene
Pentachlorophenol

Phenanthrene
Anthracene
Di-n-butylphthalate
Fluoranthene
Benzidine
Pyrene

Butylbenzylphthalate
Benzo (a) anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene

Phenol-d5
Nitrobenzene-d5
2-Fluorobiphenyl
2, 4, 6-Tribromophenol
Terphenyl-d14

uq/L
uq/L
uq/L
uq/L
uq/L
uq/L

uq/L
uq/L
uq/L
uq/L
uq/L
uq/L

uq/L
uq/L
uq/L
uq/L
uq/L
uq/L

8270
SO ND 12/10/93
50 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93

10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
SO ND 12/10/93
10 ND 12/10/93

10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
10 12 12/10/93
10 ND 12/10/93
10 ND 12/10/93

10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93
10 ND 12/10/93

70 12/10/93

65 12/10/93
82 12/10/93
80 12/10/93
70 12/10/93
41 12/10/93

8015
12/06/93

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714·892·2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF DUALITY

Mr. Grant Miller
Page 6

Client Reference: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units

75 0191377
12/03/93
12/03/93
8-16

MOL METHOD DATE ANALYZED

TPB CARBON CHAIN 8015
Carbon Chain Range Cl0-Cll ug/L 100 NO 12/08/93
Carbon Chain Range C12-C14 ug/L 100 NO 12/08/93
Carbon Chain Range C16-C18 ug/L 100 NO 12/08/93
Carbon Chain Range C20-C24 ug/L 100 NO 12/08/93
Carbon Chain Range C28-C32 ug/L 100 NO 12/08/93
Carbon Chain Range C36-C44 ug/L 100 NO 12/08/93

5702 Balsa Avenue
Huntington Beach. CA 92S49
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF QUALITY

Hr. Grant Miller
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Client Reference: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE sample Number:
Date COllected:
Date Received:
Client Sample 10:
Parameter

INORGANIC ANALYSIS

Units

75 0191385
12/03/93
12/03/93
PE-18

MOL METHOD DATE ANALYZED

INDIVIDUAL PARAMETERS
Gravimetric-Sulfate
spectrophotometric-Total Sulfide
Titrimetric-Chloride

TITLE 22 TTLC METALS BY ICP
TTLC, ICP Date Digested
TTLC, ICP Antimony
TTLC, ICP Barium
TTLC, ICP Beryllium
TTLC, ICP Cadmium
TTLC, ICP Chromium

TTLC, ICP Cobalt
TTLC, ICP Copper
TTLC, ICP Lead
TTLC, ICP Molybdenum
TTLC, ICP Nickel
TTLC, ICP Silver

TTLC, ICP Vanadium
TTLC, ICP Zinc

TITLE 22 TTLC METALS BY GFAA
TTLC, GFAA Date Digested
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L

mg/L
mg/L
mg/L

10
0.05
0.5

0.2
0.004
0.002
0.006
0.004

0.004
0.005
0.05
0.006
0.02
0.02

0.005
0.02

0.0025
0.0025
0.0025

232
ND
161

ND
0.10
ND
ND
ND

ND
0.010
ND
NO
ND
ND

ND
0.07

NO
0.0059
NO

375.3
376.2
325.3

6010

GFAA

12/12/93
12/07/93
12/12/93

12/11/93
12/13/93
12/13/93
12/13/93
12/13/93
12/13/93

12/13/93
12/13/93
12/13/93
12/13/93
12/13/93
12/13/93

12/13/93
12/13/93

12/11/93
12/12/93
12/12/93
12/12/93

TITLE 22 TTLC MERCURY BY CV

TTLC, CV Date Digested
TTLC, CV Mercury

ORGANIC ANALYSIS

mg/L 0.0003 ND

7470
12/12/93
12/12/93

AROMATIC VOLATILE ORGANICS-BTEX
Benzene ug/L 0.3 NO

8020
12/06/93

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

An Equal Opportunity Employer



THE ASSURANCE OF DUALITY

Hr. Grant Miller
Page 8

Client Reference: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date Collected:
Date Received:
Client sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0191385
12/03/93
12/03/93
PE-18
_____ HETHOD DATE ANALYZED

AROMATIC VOLATILE ORGANICS-BTEX
Toluene
Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene Surrogate Rec.

VOLATILE ORGANICS
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
l,l-Dichloroethene

Acetone
Carbon disulfide
Methylene chloride
trans-l,2-0ichloroethene
1,1-Dichloroethane
2-Butanone

cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1, 1, 1-Trichloroethane
Carbon tetrachloride
Benzene

Trichloroethene
1,2-0ichloropropane
Bromodichloromethane
cis-1,3-0ichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane

Dibromochloromethane
Bromoform

5702 Balsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

ug/L
ug/L
ug/L,

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

0.3
0.3
0.6

10
10
10
10
10
5

50
5
5
5
5
50

5
5
5
5
5
5

5
5
5
5
5
5

5
5

NO

NO

NO

96

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

8020
12/06/93
12/06/93
12/06/93
12/06/93

8240
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93

An Equal Opportunity Employer



REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF DUALITY

Hr. Grant Miller
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Client Reference: Metro Rail(94-l100-02)

December 15, 1993
PACE Project Number: 731203509

PACE sample Number:
Date Collected:
Date Received:
Client sample 10:
Parameter

ORGANIC ANALYSIS

units MOL

75 0191385
12/03/93
12/03/93
PE-18

METHOD DATE ANALYZED

VOLATILE ORGANICS
4-Methyl-2-pentanone
Toluene
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Chlorobenzene

Ethylbenzene
Styrene
Xylenes (Total)
1,3-Dichlorobenzene
1,4-Dich1orobenzene
1,2-Dichlorobenzene

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

50
5
50
5
5
5

5
5
5
5
5
5

NO
NO
NO
NO
NO
NO

NO

NO

NO

NO

NO

NO

8240
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

12/08/93
12/08/93
12/08/93
12/08/93
12/08/93
12/08/93

1,2-Dichloroethane-d4 (Surrog. Recovery) ,
Toluene-d8 (Surrog. Recovery) ,
4-Bromofluorobenzene (Surrog. Recovery) ,

101
100
102

12/08/93
12/08/93
12/08/93

SEMI-VOLATILES
8270 Date Extracted
n-Nitrosodimethylamine
Phenol
Aniline
bis(2-Chloroethyl)ether
2-Chlorophenol

1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)ether

4-Methylphenol
n-Nitroso-di-n-propylamine
Hexachloroethane

5702 BDlsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890·4032

ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

10
10
10
10
10

10
10
10
10
10
10

10
10
10

12/06/93
NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

8270

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93

An Equal Opportunity Employer



THE ASSURANCE OF DUALITY

Mr. Grant Miller
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Client Reference: Metro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date COllected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units

75 0191385
12/03/93
12/03/93
PE-18

MOL METHOD DATE ANALYZED

SEMI-VOLATILES
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)methane

2,4-Dichlorophenol
1, 2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Ch1oro-3-methylphenol

2-Kethylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline

Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol

4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether
Fluorene

4-Nitroaniline

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEl: 714·892-2565
FAX: 714-890-4032

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L

10
10
10
10
SO
10

10
10
10
20
10
10

10
10
10
10
SO
SO

10
10
10
SO
10
SO

SO
10
10
10
10
10

so

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO
NO
NO
NO
NO
NO

NO

8270
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93

An Equal Opportunity Employer
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Mr. Grant Miller
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Client Reference: Metro Rail(94-1100-02)

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0191385
12/03/93
12/03/93
PE-18
_____ METHOD DATE ANALYZED

(Surrog. Recovery)
(Surrog. Recovery)

SEMI-VOLATILES
4,6-Dinitro-2-methylphenol
n-NitroBodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-n-butylphthalate
Fluoranthene
Benzidine
pyrene
Butylbenzylphthalate

Benzo(a) anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a, h) anthracene
Benzo(g,h,i)perylene
2-Fluorophenol
Phenol-d5

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L,,

50
10
10
10
10
10

10
10
10
50
10
10

10
10
10
10
10
10

10
10
10
10

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

55
58

8270
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

12/10/93
12/10/93
12/10/93
12/10/93
12/10/93
12/10/93

Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

(Surrog. Recovery) ,
(Surrog. Recovery) ,
(Surrog. Recovery) ,
(Surrog. Recovery) ,

62
73
63
44

12/10/93
12/10/93
12/10/93
12/10/93

TPH CARBON CHAIN
TPH Carbon Chain Date Extracted
Carbon Chain Range C10-C11

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714·892·2565
FAX: 714·890-4032

ug/L 100
12/06/93
NO

8015

12/08/93

An Equal Opportunity Employer
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Client Reference: Ketro Rail(94-1100-02)

REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731203509

PACE Sample Number:
Date COllected:
Date Received:
Client Sample 10:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0191385
12/03/93
12/03/93
PE-18
_____ METHOD DATE ANALYZED

TPH CARBON CHAIN 8015
Carbon Chain Range C12-C14 ug/L 100 NO 12/08/93
Carbon Chain Range C16-C18 ug/L 100 NO 12/08/93
Carbon Chain Range C20-C24 ug/L 100 NO 12/08/93
Carbon Chain Range C28-C32 ug/L 100 NO 12/08/93
Carbon Chain Range C36-C44 ug/L 100 NO 12/08/93

and are approved for release.

Kenneth D. Faust,
Southern California Regional Director

5702 Balsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714·890·4ll32

An Equal Opportunity Employer



THE ASSURANCE Of OUALITY

REPORT OF LABORATORY ANALYSIS

Mr. Grant Miller
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FOOTNOTES
for pages 1 through 12

December 15, 1993
PACE Project Humber: 731203509

Client Reference: Metro Rail(94-1100-02)

MOL Method Detection Limit
HD Hot detected at or above the MOL.

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF DUALITY

REPORT OF LABORATORY ANALYSIS

Hr. Grant Miller
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

Gravimetric-Sulfate
Batch: 75 10522

Samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
Gravimetric-Sulfate

SPIKE AND SPIKE DUPLICATE:

Parameter
Gravimetric-Sulfate

LABORATORY CONTROL SAMPLE:

Parameter
Gravimetric-Sulfate

Units
mg/L

Units
mg/L

Units
mg/L

MOL
10

MOL
10

MOL
10

Method
Blank
NO

750191385
~PE;;;;,.-~1;;.;8,--__ Spike
232 451

Reference
Value
451

Spike
Recv
102\

Recv
100\

Spike
Dupl
Recv
106\

RPD
4\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714·892·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

Spectrophotometric-Total Sulfide
Batch: 75 10467

Samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
spectrophotometric-Total Sulfide

SPIKE AND SPIKE DUPLICATE:

Parameter
Spectrophotometric-Total Sulfide

LABORATORY CONTROL SAMPLE:

Parameter
Spectrophotometric-Total Sulfide

Units
mg/L

Units
mg/L

Units
mg/L

MOL
0.05

MOL
0.05

MOL
0.05

Method
Blank
NO

750191385
=.P=.E-....;1:.;8::...-__ Spike
NO 0.340

Reference
Value
0.340

Spike
Recv
112\

Recv
100\

Spike
Dupl
Recv
112\

RPD
0\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·25&5
FAX: 714·890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

TTLC, GFAA Arsenic
Batch: 75 10516

Samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

SPIKE AND SPIKE DUPLICATE:

Units
mg/L
mg/L
mg/L

MOL
0.0025
0.0025
0.0025

Method
Blank
NO
NO
NO

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

LABORATORY CONTROL SAMPLE:

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

Spike
750191385 Spike Dupl

Units MOL PE-18 Spike Recv ~ ~
mg/L 0.0025 NO 0.030 107% 93% 14\
mg/L 0.0025 0.0059 0.030 80\ 74\ 8\
mg/L 0.0025 NO 0.030 80% 73% 9\

Reference
Units MOL Value Recv
mg/L 0.0025 0.030 100%
mg/L 0.0025 0.030 107%
mg/L 0.0025 0.030 93\

An Equal Opponunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

Titrimetric-Chloride
Batch: 75 10518

samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
Titrimetric-Chloride

SPIKE AND SPIKE DUPLICATE:

Parameter
Titrimetric-Chloride

LABORATORY CONTROL SAMPLE:

Parameter
Titrimetric-Chloride

Units
mg/L

Units
mg/L

Units
mg/L

MOL
0.5

MOL
0.5

MOL
0.5

Method
Blank
NO

750190826
86.9

Spike
70

Reference
Value
70

Spike
Recv
103\

Recv
101\

spike
Dupl
Recv
102\

RPD
1\

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF DUAliTY

REPORT OF LABORATORY ANALYSIS

Hr. Grant Miller
Page 18

QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

TITLE 22 TTLC MERCURY BY CV
Batch: 75 10515

samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
TTLC, CV Mercury

SPIKE AND SPIKE DUPLICATE:

Parameter
TTLC, CV Mercury

Units
mg/L

Units
mg/L

Method
MOL Blank
0.0003 NO

750191377
MOL ;,B-...;1;;;.;6;;......__ Spike
0.0003 NO 0.0050

Spike
Recv

96\

spike
Dupl
Recv

98\
RPD
2\

LABORATORY CONTROL SAMPLE:

Parameter
TTLC, CV Mercury

Units
mg/L

MOL
0.0003

Reference
Value
0.0050

Recv
98\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer



~cq~,· REPORT OF LABORATORY ANALYSIS
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Hr. Grant Miller QUALITY. CONTROL DATA December 15, 1993
Page 19 PACE Project Number: 731203509

Client Reference: Metro Rail (94-1100-02)

TITLE 22 TTLC METALS BY ICP
Batch: 75 10519

Samples: 75 0191377, 75 0191385

METHOD BLANK:
Method

Parameter Units MOL Blank
TTLC, rcp Antimony mg/L 0.2 NO
TTLC, ICP Barium mg/L 0.004 NO
TTLC, rcp Beryllium mg/L 0.002 NO
TTLC, rcp Cadmium mg/L 0.006 NO
TTLC, ICP Chromium mg/L 0.004 NO
TTLC, rcp Cobalt mg/L 0.004 NO

TTLC, ICP Copper mg/L 0.005 NO
TTLC, ICP Lead mg/L 0.05 NO
TTLC, ICP Molybdenum mg/L 0.006 NO
TTLC, ICP Nickel mg/L 0.02 NO
TTLC, rcp Silver mg/L 0.02 NO
TTLC, ICP Vanadium mg/L 0.005 NO

TTLC, ICP Zinc mg/L 0.02 NO

SPIKE AND SPIKE DUPLICATE:
Spike

750191385 Spike Dupl
Parameter Units MOL PE-18 Spike Recv Recv RPD
TTLC, ICP Antimony mg/L 0.2 NO 0.500 100\ 100\ 0\
TTLC, ICP Barium mg/L 0.004 0.10 0.500 96\ 98\ 2\
TTLC, ICP Beryllium mg/L 0.002 NO 0.500 96\ 100\ 4%
TTLC, ICP Cadmium mg/L 0.006 NO 0.500 96\ 98\ 2\
TTLC, rcp Chromium mg/L 0.004 NO 0.500 92\ 94% 2\
TTLC, ICP Cobalt mg/L 0.004 NO 0.500 92\ 96\ 4%

TTLC, ICP Copper mg/L 0.005 0.010 0.500 94% 98\ 4%
TTLC, ICP Lead mg/L 0.05 NO 0.500 94% 96\ 2\
TTLC, ICP Molybdenum mg/L 0.006 NO 0.500 96\ 98\ 2\
TTLC, ICP Nickel mg/L 0.02 NO 0.500 94% 96\ 2\
TTLC, ICP Silver mg/L 0.02 NO 0.500 90\ 92\ 2\
TTLC, ICP Vanadium mg/L 0.005 NO 0.500 96\ 100\ 4\

TTLC, ICP Zinc mg/L 0.02 0.07 0.500 92\ 94% 2\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

TITLE 22 TTLC METALS BY Iep
Batch: 75 10519

samples: 75 0191377, 75 0191385

LABORATORY CONTROL SAMPLE:

Parameter
TTLC, ICP Antimony
TTLC, ICP Barium
TTLC, ICP Beryllium
TTLC, ICP cadmium
TTLC, ICP Chromium
TTLC, ICP Cobalt

TTLC, ICP Copper
TTLC, ICP Lead
TTLC, ICP Molybdenum
TTLC, ICP Nickel
TTLC, ICP Silver
TTLC, ICP Vanadium

TTLC, ICP Zinc

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714·892·2565
FAX: 714·890·4032

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

MOL
0.2
0.004
0.002
0.006
0.004
0.004

0.005
0.05
0.006
0.02
0.02
0.005

0.02

Reference
Value Recv
0.500 100%
0.500 98%
0.500 102%
0.500 102%
0.500 98%
0.500 100%

0.500 98%
0.500 98%
0.500 100%
0.500 100%
0.500 96%
0.500 100%

0.500 104%

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

AROMATIC VOLATILE ORGANICS-BTEX
Batch: 75 10404

Samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
Benzene
Toluene
Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene Surrogate Rec.

SPIKE AND SPIKE DUPLICATE:

Units
ug/L
ug/L
ug/L
ug/L
\

MOL
0.3
0.3
0.3
0.6

Method
Blank
ND
ND

ND

ND
99

Parameter
Benzene
Toluene
Ethylbenzene
Xylenes, Total

LABORATORY CONTROL SAMPLE:

Parameter
TPH Quantified as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

5702 Balsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

Spike
750191377 Spike Dupl

Units MOL B-16 Spike Recv Recv RPD
ug/L 0.3 ND 20 103\ 100\ 3\
ug/L 0.3 ND 20 103\ 100\ 3\
ug/L 0.3 ND 20 106\ 102\ 4\
ug/L 0.6 ND 60 107\ 103\ 4\

Reference
Units MOL Value Recv
ug/L 50 450 89\
ug/L 0.3 20 92\
ug/L 0.3 20 93\
ug/L 0.3 20 96\
ug/L 0.6 60 97\

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0191377, 75 0191385

METHOD BLANK:
Method

Parameter Units MOL Blank
n-Nitro8odimethylamine ug/L 10 NO

Phenol ug/L 10 NO

Aniline ug/L 10 NO

bis(2-Chloroethyl)ether ug/L 10 NO

2-Chlorophenol ug/L 10 NO

1,3-Dichlorobenzene ug/L 10 NO

1,4-Dichlorobenzene ug/L 10 NO

Benzyl alcohol ug/L 10 NO

1,2-Dichlorobenzene ug/L 10 NO

2-Methylphenol ug/L 10 NO

bis (2-Chloroisopropyl) ether ug/L 10 NO

4-Methylphenol ug/L 10 NO

n-Nitroso-di-n-propylamine ug/L 10 NO

Hexachloroethane ug/L 10 NO

Nitrobenzene ug/L 10 NO

Isophorone ug/L 10 NO

2-Nitrophenol ug/L 10 NO

2,4-Dimethylphenol ug/L 10 NO

Benzoic acid ug/L 50 NO

bis(2-Chloroethoxy)methane ug/L 10 NO

2,4-Dichlorophenol ug/L 10 NO

1,2,4-Trichlorobenzene ug/L 10 NO

Naphthalene ug/L 10 NO

4-Chloroaniline ug/L 20 NO

Hexachlorobutadiene ug/L 10 NO

4-Chloro-3-methylphenol ug/L 10 NO

2-Methylnaphthalene ug/L 10 NO

Hexachlorocyclopentadiene ug/L 10 NO
2,4,6-Trichlorophenol ug/L 10 NO

2,4,5-Trichlorophenol ug/L 10 NO

2-Chloronaphthalene ug/L 50 NO

2-Nitroaniline ug/L 50 NO

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714-890·4032

An Equal Opponunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0191377, 75 0191385

METHOD BLANK:
Method

Parameter Units MOL Blank
Dimethylphthalate ug/L 10 NO
Acenaphthylene ug/L 10 NO
2,6-Dinitrotoluene ug/L 10 NO
3-Nitroaniline ug/L SO NO
Acenaphthene ug/L 10 NO
2,4-0initrophenol ug/L SO NO

4-Nitrophenol ug/L SO NO
Dibenzofuran ug/L 10 NO
2,4-Dinitrotoluene ug/L 10 NO
Diethylphthalate ug/L 10 NO
4-Chlorophenyl-phenylether ug/L 10 NO
Fluorene ug/L 10 NO

4-Nitroaniline ug/L 50 NO
4,6-0initro-2-methylphenol ug/L SO NO
n-Nitrosodiphenylamine ug/L 10 NO
4-Bromophenyl-phenylether ug/L 10 NO
Hexachlorobenzene ug/L 10 NO
Pentachlorophenol ug/L 10 NO

Phenanthrene ug/L 10 NO
Anthracene ug/L 10 NO
Di-n-butylphthalate ug/L 10 NO
Fluoranthene ug/L 10 NO
Benzidine ug/L 50 NO
pyrene ug/L 10 NO

Butylbenzylphthalate ug/L 10 NO
Benzo(a) anthracene ug/L 10 NO
Chrysene ug/L 10 NO
bis(2-Ethylhexyl)phthalate ug/L 10 NO
Oi-n-octylphthalate ug/L 10 NO
Benzo(b)fluoranthene ug/L 10 NO

Benzo(k)fluoranthene ug/L 10 NO
Benzo(a)pyrene ug/L 10 NO

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0191377, 75 0191385

Parameter
Indeno(1,2,3-cd)pyrene
Dibenzo(a, h) anthracene
Benzo(g,h,i)perylene
2-Fluorophenol
Phenol-d5
Nitrobenzene-d5

METHOD BLANK:

(Surrog. Recovery
(Surrog. Recovery
(Surrog. Recovery

Units
ug/L
ug/L
ug/L
\

\

\

MOL
10
10
10

Method
Blank
NO

NO

NO

73
69
84

2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

(Surrog. Recovery \
(Surrog. Recovery \
(Surrog. Recovery \

82
65
91

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl

Parameter Units MOL Value Recv Recv RPD----
Phenol ug/L 10 200 69\ 78\ 12\
2-Chlorophenol ug/L 10 200 77\ 80\ 4\
1,4-Dichlorobenzene ug/L 10 100 78\ 83\ 6\
n-Nitroso-di-n-propylamine ug/L 10 100 81\ 91\ 12\
1, 2, 4-Trichlorobenzene ug/L 10 100 76\ 78\ 3\
4-Chloro-3-methylphenol ug/L 10 200 84\ 86\ 2\

Acenaphthylene ug/L 10 100 79\ 93\ 16\
4-Nitrophenol ug/L 50 200 61\ 82\ 29\
2,4-Dinitrotoluene ug/L 10 100 73\ 88\ 19\
Pentachlorophenol ug/L 10 200 69\ 75\ 8\
pyrene ug/L 10 100 91\ 106\ 15\

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714-890-41)32

An Equal Opponunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

TPH CARBON CHAIN
Batch: 75 10470

samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
Carbon Chain Range Cl0-Cll
Carbon Chain Range C12-C14
Carbon Chain Range C16-C18
Carbon Chain Range C20-C24

Units
ug/L
ug/L
ug/L
ug/L

KDL
100
100
100
100

Method
Blank
ND
ND
ND
ND

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl

Parameter Units KDL Value Recv Recv RPD----Carbon Chain Range C10-Cll ug/L 100 720.0 125\ 126\ 1\
Carbon Chain Range C12-C14 ug/L 100 720.0 123\ 129\ 5\
Carbon Chain Range C16-C18 ug/L 100 450.0 129\ 130\ 1\
Carbon Chain Range C20-C24 ug/L 100 120.0 156\ 155\ 1\
Carbon Chain Range C28-C32 ug/L 100 60.0 215\ 217\ 1\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA Oecember 15, 1993
PACE Project Number: 731203509

Client Reference: Hetro Rail(94-1100-02)

VOLATILE ORGANICS
Batch: 75 10455

Samples: 75 0191377, 75 0191385

METHOD BLANK:
Hethod

Parameter Units MOL Blank
Chloromethane ug/L 10 NO
Vinyl chloride ug/L 10 NO
Bromomethane ug/L 10 NO
Chloroethane ug/L 10 NO
Trichlorofluoromethane ug/L 10 NO
1,1-Dichloroethene ug/L 5 NO

Acetone ug/L 50 NO

Carbon disulfide ug/L 5 NO
Hethylene chloride ug/L 5 NO
trans-1,2-Dichloroethene ug/L 5 NO
1,1-Dichloroethane ug/L 5 NO
2-Butanone ug/L 50 NO

cis-1,2-Dichloroethene ug/L 5 NO
Chloroform ug/L 5 NO
l,2-Dichloroethane ug/L 5 NO
l,l,l-Trichloroethane ug/L 5 NO
Carbon tetrachloride ug/L 5 NO
Benzene ug/L 5 NO

Trichloroethene ug/L 5 NO

l,2-Dichloropropane ug/L 5 NO
Bromodichloromethane ug/L 5 NO

cis-1,3-0ichloropropene ug/L 5 NO

trans-1,3-0ichloropropene ug/L 5 NO

1,l,2-Trichloroethane ug/L 5 NO

Dibromochloromethane ug/L 5 NO

Bromoform ug/L 5 NO

4-Kethyl-2-pentanone ug/L 50 NO

Toluene ug/L 5 NO

2-Hexanone ug/L 50 NO

l,l,2,2-Tetrachloroethane ug/L 5 NO

Tetrachloroethene ug/L 5 NO

Chlorobenzene ug/L 5 NO

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

VOLATILE ORGANICS
Batch: 75 10455

Samples: 75 0191377, 75 0191385

METHOD BLANK:

Parameter
Ethylbenzene
Styrene
Xylenes (Total)
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MOL
5
5
5
5
5
5

Method
Blank
ND
ND
ND
ND
ND
ND

1,2-Dichloroethane-d4 (Surrog. Recovery \
Toluene-d8 (Surrog. Recovery \
4-Bromofluorobenzene (Surrog. Recovery \

SPIKE AND SPIKE DUPLICATE:

97
100
99

Parameter
1,1-Dichloroethene
Benzene
Trichloroethene
Toluene
Chlorobenzene

LABORATORY CONTROL SAMPLE:

Parameter
1,1-Dichloroethene
Benzene
Trichloroethene
Toluene
Chlorobenzene

5102 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

spike
750191385 spike Dupl

Units MOL PE-18 Spike Recv ReCv RPD
ug/L 5 ND 50 98\ 105\ 7\
ug/L 5 ND 50 99\ 99\ 0\
ug/L 5 ND 50 91\ 90\ 1\
ug/L 5 ND 50 95\ 103\ 8\
ug/L 5 ND 50 95\ 96\ 1\

Reference
Units MOL Value Recv
ug/L 5 50 106\
ug/L 5 50 109\
ug/L 5 50 93\
ug/L 5 50 100\
ug/L 5 50 96\

An Equal Opportunity Employer
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FOOTNOTES
for pages 14 through 27

December 15, 1993
PACE Project Number: 731203509

Client Reference: Metro Rail(94-1100-02)

MOL Method Detection Limit
NO Not detected at or above the MOL.
RPD Relative Percent Difference

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032
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THE ASSURANCE OF OUAlITY

December 15, 1993

Hr. Grant Miller
Earth Technology Corporation
13900 Alton Pkwy.
Suite 120
Irvine, CA 92718

REPORT OF LABORATORY ANALYSIS

RE: PACE Project No. 731201.508
Client Reference: Metro Rail-Red Line Extension

Dear Hr. Miller:

Enclosed is the report of laboratory analyses for samples received
December 01, 1993.

Footnotes are given at the end of the report.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

JJ~ 12 UnCtfJ z..:-
Melanie R. Concepcion
Project Manager

Enclosures

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714·892·2565
FAX: 714-890-4032

An Equal Opportunity Employer



THE ASSURANCE OF OUAlITY

REPORT OF LABORATORY ANALYSIS

Earth Technology corporation December 15, 1993
13900 Alton Pkwy. PACE Project Number: 731201508
Suite 120
Irvine, CA 92718

Attn: Hr. Grant Miller

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number: 75 0190800
Date COllected: 12/01/93
Date Received: 12/01/93

PE-23
Parameter Units MOL METHOD DATE ANALYZED

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Gravimetric-Sulfate mg/L 10 303 375.3 12/12/93
spectrophotometric-Total Sulfide mg/L 0.05 ND 376.2 12/07/93
Titrimetric-Chloride mg/L 0.5 168 325.3 12/12/93

TITLE 22 TTLC METALS BY ICP 6010
TTLC, ICP Date Digested 12/11/93
TTLC, ICP Antimony mg/L 0.2 ND 12/13/93
TTLC, ICP Barium mg/L 0.004 0.11 12/13/93
TTLC, ICP Beryllium mg/L 0.002 ND 12/13/93
TTLC, ICP Cadmium mg/L 0.006 ND 12/13/93
TTLC, ICP Chromium mg/L 0.004 ND 12/13/93

TTLC, ICP Cobalt mg/L 0.004 ND 12/13/93
TTLC, ICP COpper mg/L 0.005 ND 12/13/93
TTLC, ICP Lead mg/L 0.05 ND 12/13/93
TTLC, ICP Molybdenum mg/L 0.006 0.011 12/13/93
TTLC, ICP Nickel mg/L 0.02 ND 12/13/93
TTLC, ICP Silver mg/L 0.02 ND 12/13/93

TTLC, ICP Vanadium mg/L 0.005 ND 12/13/93
TTLC, ICP Zinc mg/L 0.02 0.028 12/13/93

TITLE 22 TTLC METALS BY GFAA GFAA
TTLC, GFAA Date Digested 12/11/93
TTLC, GFAA Arsenic mg/L 0.0025 ND 12/12/93
TTLC, GFAA Selenium mg/L 0.0025 0.0026 12/12/93
TTLC, GFAA Thallium mg/L 0.0025 ND 12/12/93

TITLE 22 TTLC MERCURY BY CV 7470
TTLC, CV Date Digested 12/06/93
TTLC, CV Mercury mg/L 0.0003 ND 12/06/93

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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Mr. Grant Miller
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

PACE SlUIlple Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0190800
12/01/93
12/01/93
PE-23
_____ METHOD DATE ANALYZED

AROMATIC VOLATILE ORGANICS-BTEX 8020
Benzene ug/L 0.3 NO 12/10/93
Toluene ug/L 0.3 NO 12/10/93
Ethylbenzene ug/L 0.3 NO 12/10/93
Xylenes, Total ug/L 0.6 NO 12/10/93
a,a,a-Trif1uorotoluene Surrogate Rec. , 102 12/10/93

VOLATILE ORGANICS 8240
Chloromethane ug/L 10 NO 12/03/93
Vinyl chloride ug/L 10 NO 12/03/93
Bromomethane ug/L 10 NO 12/03/93
Chloroethane ug/L 10 NO 12/03/93
Trichlorofluoromethane ug/L 10 NO 12/03/93
l,l-Dichloroethene ug/L 5 NO 12/03/93

Acetone ug/L 50 NO 12/03/93
Carbon disulfide ug/L 5 NO 12/03/93
Methylene chloride ug/L 5 NO 12/03/93
trans-1,2-Dichloroethene ug/L 5 NO 12/03/93
l,l-Dichloroethane ug/L 5 NO 12/03/93
2-Butanone ug/L 50 NO 12/03/93

cis-1,2-Dichloroethene ug/L 5 NO 12/03/93
Chloroform ug/L 5 NO 12/03/93
1,2-Dichloroethane ug/L 5 NO 12/03/93
1, 1, l-Trichloroethane ug/L 5 NO 12/03/93
Carbon tetrachloride ug/L 5 NO 12/03/93
Benzene ug/L 5 NO 12/03/93

Trichloroethene ug/L 5 NO 12/03/93
1,2-Dichloropropane ug/L 5 NO 12/03/93
Bromodichloromethane ug/L 5 NO 12/03/93
cis-1,3-Dichloropropene ug/L 5 NO 12/03/93
trans-1,3-Dichloropropene ug/L 5 NO 12/03/93
1,1,2-Trichloroethane ug/L 5 NO 12/03/93

Dibromochloromethane ug/L 5 NO 12/03/93

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number: 75 0190800
Date collected: 12/01/93
Date Received: 12/01/93
Client Sample ID: PE-23
Parameter Units MOL METHOD DATE ANALYZED

ORGANIC ANALYSIS

VOLATILE ORGANICS 8240
Bromoform ug/L 5 ND 12/03/93
4-Methyl-2-pentanone ug/L SO ND 12/03/93
Toluene ug/L 5 ND 12/03/93
2-Hexanone ug/L so ND 12/03/93
1,1,2,2-Tetrachloroethane ug/L 5 ND 12/03/93
Tetrachloroethene ug/L 5 ND 12/03/93

Chlorobenzene ug/L 5 ND 12/03/~3

Ethylbenzene ug/L 5 ND 12/03/93
Styrene ug/L 5 ND 12/03/93
Xylenes (Total) ug/L 5 ND 12/03/93
1,3-Dichlorobenzene ug/L 5 ND 12/03/93
1,4-Dichlorobenzene ug/L 5 ND 12/03/93

1,2-Dichlorobenzene ug/L 5 ND 12/03/93
1,2-Dichloroethane-d4 (Surrog. Recovery) , 106 12/03/93
Toluene-d8 (Surrog. Recovery) , 103 12/03/93
4-Bromofluorobenzene (Surrog. Recovery) , 92 12/03/93

SEMI-VOLATILES 8270
8270 Date Extracted 12/06/93
n-Nitrosodimethylamine ug/L 10 ND 12/10/93
Phenol ug/L 10 ND 12/10/93
Aniline ug/L 10 ND 12/10/93
bis(2-Chloroethyl)ether ug/L 10 ND 12/10/93
2-Chlorophenol- ug/L 10 ND 12/10/93

1,3-Dichlorobenzene ug/L 10 ND 12/10/93
1,4-Dichlorobenzene ug/L 10 ND 12/10/93
Benzyl alcohol ug/L 10 ND 12/10/93
1,2-Dichlorobenzene ug/L 10 ND 12/10/93
2-Methylphenol ug/L 10 ND 12/10/93
bis(2-Chloroisopropyl)ether ug/L 10 ND 12/10/93

4-Methylphenol ug/L 10 ND 12/10/93
n-Nitroso-di-n-propylamine ug/L 10 ND 12/10/93

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714-890-4032
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number:
Date Collected:
Date Received:
Client Sample ID:
Parameter

ORGANIC ANALYSIS

Units MOL

75 0190800
12/01/93
12/01/93
PE-23
_____ METHOD DATE ANALYZED

SEMI-VOLATILES
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid

bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1, 2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene

4-Ch1oro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyc1opentadiene
2,4,6-Trichlorophenol
2,4,S-Trichlorophenol
2-Chloronaphthalene

2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroani1ine
Acenaphthene

2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-phenylether

Fluorene

5702 Balsa Avenue
Huntington Beach. CA 92649
TEl: 714·892·2565
FAX: 714·890-4032

8270
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L SO NO 12/10/93

ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 20 NO 12/10/93
ug/L 10 NO 12/10/93

ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L SO NO 12/10/93

ug/L SO NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L SO NO 12/10/93
ug/L 10 NO 12/10/93

ug/L SO NO 12/10/93
ug/L SO NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93
ug/L 10 NO 12/10/93

ug/L 10 NO 12/10/93

An Equal Opportunity Employer
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

PACE sample Number: 75 0190800
Date COllected: 12/01/93
Date Received: 12/01/93
Client Sample 10: PE-23
Parameter Units MOL METHOD DATE ANALYZED

ORGANIC ANALYSIS

SEMI-VOLATILES 8270
4-Nitroaniline ug/L 50 NO 12/10/93
4,6-Dinitro-2-methylphenol ug/L SO NO 12/10/93
n-Nitrosodipheny1amine ug/L 10 NO 12/10/93
4-Bromophenyl-phenylether ug/L 10 NO 12/10/93
Hexachlorobenzene ug/L 10 NO 12/10/93
Pentachlorophenol ug/L 10 NO 12/10/93

Phenanthrene ug/L 10 NO 12/10/93
Anthracene ug/L 10 NO 12/10/93
Di-n-butylphtha1ate ug/L 10 NO 12/10/93
F1uoranthene ug/L 10 NO 12/10/93
Benzidine ug/L SO NO 12/10/93
pyrene ug/L 10 NO 12/10/93

Buty1benzylphthalate ug/L 10 NO 12/10/93
Benzo(a) anthracene ug/L 10 NO 12/10/93
Chrysene ug/L 10 NO 12/10/93
bis(2-Ethy1hexy1)phthalate ug/L 10 NO 12/10/93
Di-n-octy1phtha1ate ug/L 10 NO 12/10/93
Benzo(b)f1uoranthene ug/L 10 NO 12/10/93

Benzo(k)f1uoranthene ug/L 10 NO 12/10/93
Benzo(a)pyrene ug/L 10 NO 12/10/93
Indeno(1,2,3-cd)pyrene ug/L 10 NO 12/10/93
Dibenzo(a,h)anthracene ug/L 10 NO 12/10/93
Benzo(g,h,i)perylene ug/L 10 NO 12/10/93
2-Fluoropheno1 (Surrog. Recovery) , 84 12/10/93

Phenol-d5 (Surrog. Recovery) , 86 12/10/93
Nitrobenzene-d5 (Surrog. Recovery) , 90 12/10/93
2-Fluorobiphenyl (Surrog. Recovery) , 84 12/10/93
2,4,6-Tribromophenol (Surrog. Recovery) , 71 12/10/93

. Terphenyl-d14 (Surrog. Recovery) , 53 12/10/93

TPH CARBON CHAIN 8015
TPH Carbon Chain Date Extracted 12/06/93

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890-4032
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REPORT OF LABORATORY ANALYSIS

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

PACE Sample Number: 75 0190800
Date Collected: 12/01/93
Date Received: 12/01/93
Client Sample ID: PE-23
Parameter Units MOL METHOD DATE ANALYZED

ORGANIC ANALYSIS

TPH CARBON CHAIN 8015
Carbon Chain Range C10-Cll ug/L 100 ND 12/08/93
Carbon Chain Range C12-C14 ug/L 100 ND 12/08/93
Carbon Chain Range C16-C18 ug/L 100 ND 12/08/93
Carbon Chain Range C20-C24 ug/L 100 ND 12/08/93
Carbon Chain Range C28-C32 ug/L 100 ND 12/08/93
Carbon Chain Range C36-C44 ug/L 100 ND 12/08/93

eviewed and are approved for release.

Kenneth D. Faust,
Southern California Regional Director

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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FOOTNOTES
for pages 1 through 6

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

MOL Method Detection Limit
NO Not detected at or above the MOL.

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

Gravimetric-Sulfate
Batch: 75 10522

Samples: 75 0190800

METHOD BLANK:

Parameter
Gravimetric-Sulfate

SPIKE AND SPIKE DUPLICATE:

Parameter
Gravimetric-Sulfate

LABORATORY CONTROL SAMPLE:

Units
mg/L

Units
mg/L

MOL
10

MOL
10

Method
Blank
ND

750191385
232

Spike
451

Spike
Recv
102\

Spike
Dupl
Recv
106\

RPD
4\

Parameter
Gravimetric-Sulfate

Units
mg/L

MOL
10

Reference
Value
451

Recv
100\

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

Spectrophotometric-Total Sulfide
Batch: 75 10467

Samples: 75 0190800

METHOD BLANK:

Parameter
Spectrophotometric-Total Sulfide

SPIKE AND SPIKE DUPLICATE:

Parameter
Spectrophotometric-Total Sulfide

LABORATORY CONTROL SAMPLE:

Units
mg/L

Units
mg/L

MDL
0.05

MDL
0.05

Method
Blank
NO

750191385
NO

Spike
0.340

Spike
Recv
112'

Spike
Dupl
Recv
112'

RPD

0'

Parameter
Spectrophotometric-Total Sulfide

Units
mg/L

MDL
0.05

Reference
Value
0.340

Recv
100'

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714·892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Ketro Rail-Red Line Extension

TTLC, GFAA Arsenic
Batch: 75 10516

samples: 75 0190800

KETHOD BLANK:

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

SPIKE AND SPIKE DUPLICATE:

Units
mg/L
mg/L
mg/L

MOL
0.0025
0.0025
0.0025

Kethod
Blank
NO
NO
NO

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

LABORATORY CONTROL SAMPLE:

Parameter
TTLC, GFAA Arsenic
TTLC, GFAA Selenium
TTLC, GFAA Thallium

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

Spike
Spike Dupl

Units MOL 750191385 Spike Recv Recv RPD

mg/L 0.0025 NO 0.030 107% 93\ 14\
mg/L 0.0025 0.0059 0.030 80\ 74\ 8\
mg/L 0.0025 NO 0.030 80\ 73\ 9\

Reference
Units MOL Value Recv
mg/L 0.0025 0.030 100\
mg/L 0.0025 0.030 107%
mg/L 0.0025 0.030 93\

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

Titrimetric-Chloride
Batch: 75 10518

Samples: 75 0190800

HETHOD BLANK:

Parameter
Titrimetric-Chloride

SPIKE AND SPIKE DUPLICATE:

Parameter
Titrimetric-Chloride

LABORATORY CONTROL SAMPLE:

Units
mg/L

Units
mg/L

MOL
0.5

MOL
0.5

Method
Blank
NO

750190826
86.9

Spike
70

spike
Recv
103%

Spike
Dupl
Recv
102%

RPD

1\

Parameter
Titrimetric-Chloride

Units
mg/L

MOL
0.5

Reference
Value
70

Recv
101\

5702 Bolsa Avenue
Huntington Beach. CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

TITLE 22 TTLC MERCURY BY CV
Batch: 75 10388

Samples: 75 0190800

METHOD BLANK:

Parameter
TTLC, CV Mercury

SPIKE AND SPIKE DUPLICATE:

Parameter
TTLC, CV Mercury

Units
mg/L

"Units
mg/L

Method
MOL Blank
0.0003 ND

750190800
MOL ;;.;PE;::;.-...;2::.;3~__ Spike
0.0003 ND 0.005

Spike
Recv

96\

Spike
Dupl
Recv
104\

RPD
8\

LABORATORY CONTROL SAMPLE:

Parameter
TTLC, CV Mercury

Units
mg/L

MOL
0.0003

Reference
Value
0.005

Recv
96\

5702 Balsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714-890-4032

An Equal OpportunilV Emplover



5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer



~cQ~'· REPORT OF LABORATORY ANALYSIS
THE ASSURANCE OF OUALITY

Hr. Grant Miller QUALITY CONTROL DATA December 15, 1993
Page 14 PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

TITLE 22 TTLC METALS BY ICP
Batch: 75 10519

Samples: 75 0190800

LABORATORY CONTROL SAMPLE:
Reference

Parameter Units MOL Value Recv
TTLC, ICP Antimony mg/L 0.2 0.500 100'
TTLC, ICP Barium mg/L 0.004 0.500 98'
TTLC, ICP Beryllium mg/L 0.002 0.500 102'
TTLC, ICP Cadmium mg/L 0.006 0.500 102'
TTLC, ICP Chromium mg/L 0.004 0.500 98'
TTLC, ICP CObalt mg/L 0.004 0.500 100'

TTLC, ICP Copper mg/L 0.005 0.500 98'
TTLC, ICP Lead mg/L 0.05 0.500 98'
TTLC, ICP Molybdenum mg/L 0.006 0.500 100'
TTLC, ICP Nickel mg/L 0.02 0.500 100'
TTLC, ICP Silver mg/L 0.02 0.500 96'
TTLC, ICP Vanadium mg/L 0.005 0.500 100'

TTLC, ICP Zinc mg/L 0.02 0.500 104\

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714·892·2565
FAX: 714·890-4032

An Equal Opportunity Employer
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Hr. Grant Hiller
page 15

QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Hetro Rail-Red Line Extension

BTEX & TPH QUANTIFIED AS GASOLINE
Batch: 75 10541

Samples: 75 0190800

METHOD BLANK:

Parameter
TPH Quantified as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total
a,a,a-Trifluorotoluene Surrogate Rec.

SPIKE AND SPIKE DUPLICATE:

Units
ug/L
ug/L
ug/L
ug/L
ug/L,

HDL
50
0.3
0.3
0.3
0.6

Hethod
Blank
NO
NO
NO
NO
NO
99

Parameter
Benzene
Toluene
Ethylbenzene
xylenes, Total

LABORATORY CONTROL SAMPLE:

Parameter
TPH Quantified as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

Spike
750190800 Spike Dupl

Units HDL PE-23 Spike Recv Recv RPD
ug/L 0.3 NO 20 100' 109, g,
ug/L 0.3 NO 20 lOU 109' 8'
ug/L 0.3 NO 20 104' 113' 8\
ug/L 0.6 NO 60 104' 113' 8\

Reference
Units HDL Value Recv
ug/L 50 450 91'
ug/L 0.3 20 98%
ug/L 0.3 20 100'
ug/L 0.3 20 103'
ug/L 0.6 60 163\

An Equal Opponunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

SEMI-VOLATILES
Batch: 75 10527

samples: 75 0190800

METHOD BLANK:
Method

Parameter Units MOL Blank
n-Nitrosodimethylamine ug/L 10 NO

Phenol ug/L 10 NO

Aniline ug/L 10 NO

bis(2-Chloroethyl)ether ug/L 10 NO

2-Chlorophenol ug/L 10 NO

1,3-Dichlorobenzene ug/L 10 NO

1,4-Dichlorobenzene ug/L 10 NO

Benzyl alcohol ug/L 10 NO

1,2-Dichlorobenzene ug/L 10 NO

2-Methylphenol ug/L 10 NO

bis(2-Chloroisopropyl)ether ug/L 10 NO

4-Methylphenol ug/L 10 NO

n-Nitroso-di-n-propylamine ug/L 10 NO

Hexachloroethane ug/L 10 NO

Nitrobenzene ug/L 10 NO

Isophorone ug/L 10 NO

2-Nitrophenol ug/L 10 NO

2,4-Dimethylphenol ug/L 10 NO

Benzoic acid ug/L 50 NO

bis(2-Chloroethoxy)methane ug/L 10 NO

2,4-Dichlorophenol ug/L 10 NO

1, 2, 4-Trichlorobenzene ug/L 10 NO

Naphthalene ug/L 10 NO

4-Chloroaniline ug/L 20 NO

Hexachlorobutadiene ug/L 10 NO

4-Chloro-3-methylphenol ug/L 10 NO

2-Methylnaphthalene ug/L 10 NO

Hexachlorocyclopentadiene ug/L 10 NO

2,4,6-Trichlorophenol ug/L 10 NO

2,4,5-Trichlorophenol ug/L 10 NO

2-Chloronaphthalene ug/L 50 NO

2-Nitroaniline ug/L 50 NO

5702 Balsa Avenue
Huntington Beach, CA 92649
TEL: 714·892·2565
FAX: 714·890·4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0190800

METHOD BLANK:
Method

Parameter Units MOL Blank
Dimethylphthalate ug!L 10 NO
Acenaphthylene ug!L 10 NO
2,6-Dinitrotoluene ug!L 10 NO
3-Nitroaniline ug!L 50 NO
Acenaphthene ug!L 10 NO
2,4-Dinitrophenol ug!L 50 NO

4-Nitrophenol ug!L 50 NO
Dibenzofuran ug!L 10 NO
2,4-Dinitrotoluene ug!L 10 NO
Diethylphthalate ug!L 10 NO
4-Chlorophenyl-phenylether ug!L 10 NO
Fluorene ug!L 10 NO

4-Nitroaniline ug!L 50 NO
4,6-Dinitro-2-methylphenol ug!L 50 NO
n-Nitrosodiphenylamine ug!L 10 NO
4-Bromophenyl-phenylether ug!L 10 NO
Hexachlorobenzene ug!L 10 NO
Pentachlorophenol ug!L 10 NO

Phenanthrene ug!L 10 NO
Anthracene ug!L 10 NO
Di-n-butylphthalate ug!L 10 NO
Fluoranthene ug!L 10 NO
Benzidine ug!L 50 NO
Pyrene ug!L 10 NO

Butylbenzylphthalate ug!L 10 NO
Benzo(a) anthracene ug!L 10 NO
Chrysene ug!L 10 NO
bis(2-Ethylhexyl)phthalate ug!L 10 NO
Di-n-octylphthalate ug!L 10 NO
Benzo(b)fluoranthene ug!L 10 NO

Benzo(k)fluoranthene ug!L 10 NO
Benzo(a)pyrene ug!L 10 NO

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714·890·4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

SEMI-VOLATILES
Batch: 75 10527

Samples: 75 0190800

KETHOD BLANlt:

(Surrog. Recovery
(Surrog. Recovery
(Surrog. Recovery

Parameter
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h) anthracene
Benzo(g,h,i)perylene
2-Fluorophenol
Phenol-dS
Nitrobenzene-dS

Units
ug/L
ug/L
ug/L
\
\
\

MOL
10
10
10

Method
Blank
NO
NO
NO
73
69
84

2-Fluorobiphenyl
2,4,6-Tribromophenol
Terphenyl-d14

(Surrog. Recovery \
(Surrog. Recovery \
(Surrog. Recovery \

82
65
91

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl

Parameter Units MOL Value Recv Recv RPD----Phenol ug/L 10 200 69\ 78\ 12\
2-Chlorophenol ug/L 10 200 77\ 80\ 4%
1,4-Dichlorobenzene ug/L 10 100 78\ 83\ 6\
n-Nitroso-di-n-propylamine ug/L 10 100 81\ 91\ 12\
1, 2, 4-Trichlorobenzene ug/L 10 100 76\ 78\ 3\
4-Chloro-3-methylphenol ug/L 10 200 84\ 86\ 2\

Acenaphthylene ug/L 10 100 79\ 93\ 16\
4-Nitrophenol ug/L SO 200 61\ 82\ 29\
2,4-Dinitrotoluene ug/L 10 100 73\ 88\ 19\
Pentachlorophenol ug/L 10 200 69\ 75\ 8\
Pyrene ug/L 10 100 91\ 106\ 15\

5702 Boisa Avenue
Huntington Beach, CA 92649
TEL: 714-892·2565
FAX: 714·890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

TPB CARBON CHAIN
Batch: 75 10470

Samples: 75 0190800

METHOD BLANK:

Parameter
Carbon Chain Range CI0-Cll
Carbon Chain Range C12-C14
Carbon Chain Range C16-C18
Carbon Chain Range C20-C24

Units
ug/L
ug/L
ug/L
ug/L

MOL
100
100
100
100

Method
Blank
NO

NO
NO

NO

LABORATORY CONTROL SAMPLE AND CONTROL SAMPLE DUPLICATE:
Reference Dupl

Parameter Units MOL Value Recy Recy RPD----Carbon Chain Range CI0-Cll ug/L 100 720.0 125\ 126\ 1\
Carbon Chain Range C12-C14 ug/L 100 720.0 123\ 129\ 5\
Carbon Chain Range C16-C18 ug/L 100 450.0 129\ 130\ 1\
Carbon Chain Range C20-C24 ug/L 100 120.0 156\ 155\ 1\
Carbon Chain Range C28-C32 ug/L 100 60.0 215\ 217\ 1\

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

VOLATILE ORGANICS
Batch: 75 10368

Samples: 75 0190800

METHOD BLANK:
Method

Parameter Units MOL Blank
Chloromethane ug/L 10 NO

Vinyl chloride ug/L 10 NO

Bromomethane ug/L 10 NO

Ch1oroethane ug/L 10 NO

Trich1orofluoromethane ug/L 10 NO

l,l-Dichloroethene ug/L 5 NO

Acetone ug/L 50 NO

Carbon disulfide ug/L 5 NO
Methylene chloride ug/L 5 NO
trans-l,2-Dich1oroethene ug/L 5 NO
l,l-Dichloroethane ug/L 5 NO
2-Butanone ug/L 50 NO

cis-l,2-Dichloroethene ug/L 5 NO
Chloroform ug/L 5 NO

1,2-Dichloroethane ug/L 5 NO
l,l,l-Trichloroethane ug/L 5 NO
Carbon tetrachloride ug/L 5 NO

Benzene ug/L 5 NO

Trichloroethene ug/L 5 NO
1,2-Dichloropropane ug/L 5 NO
Bromodichloromethane ug/L 5 NO
cis-l,3-Dichloropropene ug/L 5 NO
trans-l,3-Dichloropropene ug/L 5 NO
1,1,2-Trichloroethane ug/L 5 NO

Dibromochloromethane ug/L 5 NO

Bromoform ug/L 5 NO

4-Methyl-2-pentanone ug/L 50 NO

Toluene ug/L 5 NO

2-Hexanone ug/L 50 NO

1, 1, 2, 2-Tetrachloroethane ug/L 5 NO

Tetrachloroethene ug/L 5 NO

Chlorobenzene ug/L 5 NO

5702 Balsa Avenue
Huntington Beach. CA 92649
TEL: 714·892·2565
FAX: 714-890-4032

An Equal Opportunity Employer
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QUALITY CONTROL DATA December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

VOLATILE ORGANICS
Batch: 75 10368

Samples: 75 0190800

METHOD BLANK:

Parameter
Ethylbenzene
Styrene
Xylenes (Total)
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

MOL
5
5
5
5
5
5

Method
Blank
ND
ND
ND
ND
ND
ND

1,2-Dichloroethane-d4 (Surrog. Recovery \
Toluene-d8 (Surrog. Recovery \
4-Bromofluorobenzene (Surrog. Recovery \

SPIKE AND SPIKE DUPLICATE:

114
99
91

Parameter
1,1-Dichloroethene
Benzene
Trichloroethene
Toluene
Chlorobenzene

LABORATORY CONTROL SAMPLE:

Parameter
1,1-Dichloroethene
Benzene
Trichloroethene
Toluene
Chlorobenzene

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714·890-4032

spike
750190800 Spike Dupl

Units MOL PE-23 Spike Recv Recv RPD
ug/L 5 ND 50 87\ 85\ 2\
ug/L 5 ND 50 91\ 92\ 1\
ug/L 5 ND 50 99\ 101\ 2\
ug/L 5 ND 50 99\ 100\ 1\
ug/L 5 ND 50 98\ 105\ 7\

Reference
Units MOL Value Recv
ug/L 5 50 86\
ug/L 5 50 90\
ug/L 5 50 95\
ug/L 5 50 99\
ug/L 5 50 102\

An Equal Opportunity Employer
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FOOTNOTES
for pages 8 through 21

December 15, 1993
PACE Project Number: 731201508

Client Reference: Metro Rail-Red Line Extension

MOL Method Detection Limit
NO Not detected at or above the MOL.
RPD Relative Percent Difference

5702 Bolsa Avenue
Huntington Beach, CA 92649
TEL: 714-892-2565
FAX: 714-890-4032

An Equal Opportunity Employer



C K Y incorporated
Analytical Laboratories

Date: 12-28-1993
CKY Batch No.: 93L064

Attn.: K. Khilnani

Earth Technology Corp.
13900 Alton Parkway #120
Irvine, CA 92718

SUbject: Laboratory Report
Project: Metro Rail - East Side Ext.

------------------------------------------------------------
Enclosed is the Laboratory report for samples received on
12/16/93. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out.
The data reported include :

Sample ID Control No. Matrix Analysis--------- ----------- ------ --------
PE-29 L064-01 water EPA 8240
PE-29 L064-02 water EPA 602
PE-29 L064-03 water EPA 8270
PE-29 L064-04 water M8015 (CCID)
PE-29 L064-05 water Sulfide
PE-29 L064-06 water Dissolved CAM Metals
PE-29 L064-07 water Chloride

Sulfate

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

L <::t. ~~
Kam Y. Pang, Ph.D.
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

630 Maple Ave., Torrance, Calif. 90503· Telephone 310-618-8889. Fax: 310-618-0818



EPA METHOD 602
BTEX

;===============================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
NA
12/21/93

================================================================================

QC LIMIT:
DL F Dilution Factor
SURR : Bromofluorobenzene
MOL : Method Detection Limit

SAMPLE ID

PE-29
VBLK1W

CNTRL NO

L064-02
L061-B1W

RESULTS (ug/L) % Rcyy
DL F MOL BENZ TOLUENE E BENZ XYLS SURR

----- ------- ------
5 5 250 40 870 320 99
1 1 NO NO NO NO 96

65-135

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave.. Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 602
WATER

============================================================================

93L061 93L064 93L065 93L067 93L077

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L064
LCS01
L061-L1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/21/93

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (ug/L) (ug/L) ( % )
--------- ------- ------- -----
Benzene 25 26 104
Toluene 170 170 100
Ethyl Benzene 25 26 104
Xylenes 140 162 116

~ CKY INC.• ANALYTICAL LABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 602
WATER

================================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

Parameter

Benzene
Toluene
Ethyl Benzene
Xylenes

93L064 DATE RECEIVED: NA
VBLK1W DATE EXTRACTED: NA
L061-B1W DATE ANALYZED: 12/21/93

93L061 93L064 93L065 93L067 93L077

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

(ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC % RPD
------ ------ ------ ------ ------ ------ ------ ------

ND 25 23 92 25 22 88 4
ND 170 163 96 170 176 104 8
ND 25 26 104 25 27 108 4
ND 145 152 105 145 166 114 8

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 8240
VOLATILE ORGANICS BY GC/MS

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
PE-29
L064-01
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/16/93
12/16/93
NA
12/16/93
WATER
5

=============--=====================================================

PARAMETERS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dibromoethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1, 1, 2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1, 1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylenes

SURROGATE PARAMETER

1,2 Dichloroethane-d4
Toluene -d8
Bromofluorobenzene

results
(ug/L)

ND
230

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

920
ND
ND
ND
ND
ND
ND
54
ND
ND
ND
ND
24

270
ND

% RECOVERY

97
96
95

MOL
(ug/L)

100
5
5

10
50

100
5
5
5

50
50
50

5
50

5
50

5
5
5
5
5
5
5
5
5

50
50
10

5
5
5
5
5
5
5

10
50
50

5

QC LIMIT

76-114
88-110
86-115

====================================================================

MOL : Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 8240
VOLATILE ORGANICS BY GC/MS

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
VBLK1W
L064-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
NA
12/16/93
WATER
1

====================================================================

PARAMETERS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dibromoethane
Dichlorodifluoromethane
l,l-Dichloroethane
1,2-Dichloroethane
l,l-Dichloroethene
trans-l,2-Dichloroethene
cis-1,2-Dichloroethene
1,2-Dichloropropane
CiS-1,3-Dichloropropene
trans-l,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1, 1, I-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylenes

SURROGATE PARAMETER

1,2 Dichloroethane-d4
Toluene -d8
Bromofluorobenzene

results
(ug/L)

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

% RECOVERY

93
109

95

MOL
(ug/L)

20
1
1
2

10
20

1
1
1

10
10
10

1
10

1
10

1
1
1
1
1
1
1
1
1

10
10

2
1
1
1
1
1
1
1
2

10
10

1

QC LIMIT

76-114
88-110
86-115

====================================================================

MOL : Method Detection Limit

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 624/8240
WATER

============================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO . :

ACCESSION:

93L064
LCS01
L064-B1W

93L064

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/16/93

PARAMETER

1,1-DCE
Benzene
TCE
Toluene
Chlorobenzene

TRUE VALUE
(ug/L)

50
50
50
50
50

FOUND VALUE LCS RECOVERY QC LIMIT
(ug/L) ( ~ )0

------- ----- --------
53 106 61-145
47 94 76-127
47 94 71-120
49 98 76-125
47 94 75-130

~ CKY INC., ANALYIlCAL lABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 624/8240
WATER

==================================== :

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L064
VBLK1W
L064-B1W

93L064

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/16/93

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (ug/L) (ug/L) (ug/L) ~ REC (ug/L) (ug/L) % REC % RPD0

--------- ------ ------ ------ ------ ------ ------ ------ ------
1,1-DCE ND 50 64 128 50 58 116 10
Benzene ND 50 53 106 50 56 112 6
TCE ND 50 50 100 50 50 100 a
Toluene ND 50 50 100 50 50 100 a
Chlorobenzene ND 50 51 102 50 50 100 2

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 3005/6010
DISSOLVED CAM METALS BY ICP

===========-m-======================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
PE-29
L064-06
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/16/93
12/16/93
12/17/93
12/20/93
WATER
1

====================================================================

Det Limit RESULT
Element (ug/L) (ug/L)
------- --------- ----------
Antimony 100 NO
Arsenic 200 NO
Barium 10 1240
Beryllium 10 NO
Cadmium 10 NO
Chromium 10 ND
Cobalt 10 NO
Copper 10 NO
Lead 100 NO
Mercury'" 0.2 NO
Molybdenum 50 NO
Nickel 20 NO
Selenium 200 NO
Silver 10 NO
Thallium 200 NO
Vanadium 10 ND
Zinc 20 NO
... EPA METHOD 7471

~ CKY INC.• ANALYTICAL LABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 3005/6010
DISSOLVED CAM METALS BY ICP

========================--===========================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
IBLK1W
L061-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
12/17/93
12/20/93
WATER
1

====================================================================

Det Limit RESULT
Element (ug/L) (ug/L)
------- --------- ----------
Antimony 100 ND
Arsenic 200 ND
Barium 10 ND
Beryllium 10 ND
Cadmium 10 ND
Chromium 10 ND
Cobalt 10 ND
Copper 10 ND
Lead 100 ND
Mercury" 0.2 ND
Molybdenum 50 ND
Nickel 20 ND
Selenium 200 ND
Silver 10 ND
Thallium 200 ND
Vanadium 10 ND
Zinc 20 ND

" EPA METHOD 7471

~ CKY INC.• ANALYTICAL LABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

Parameter

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury"
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

" EPA METHOD 7471

93L064 DATE RECEIVED: NA
LCS01 DATE EXTRACTED: 12/17/93
L061-L1W DATE ANALYZED: 12/20/93

93L061 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
(ug/L) (ug/L) (%)
------ ------ ------

1000 1050 105
1000 998 100
1000 1020 102
1000 1020 102
1000 1050 105
1000 1050 105
1000 1040 104
1000 1000 100
1000 1060 106
5.0 5.11 102

1000 1020 102
1000 1060 106
1000 1050 105
1000 996 100
1000 952 95
1000 1040 104
1000 1050 105

Gy CRY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

===========--====~=--=======~======================================== ============

BATCH NO.: 93L064 DATE RECEIVED: NA
SAMPLE 10: PE-30 DATE EXTRACTED: 12/17/93
CONTROL NO.: L061-06 DATE ANALYZED: 12/20/93

ACCESSION: 93L061 93L064 93L065

SAMPLE RESULT SPIKE CONC. SPIKE RESULT SPIKE RECRY.
Parameter (ug/L) (ug/L) (ug/L) (%)
--------- ------ ------ ------ ------
Antimony NO 1000 1030 103
Arsenic NO 1000 1100 110
Barium 684 1000 1680 100
Beryllium NO 1000 1010 101
Cadmium NO 1000 1030 103
Chromium NO 1000 1010 101
Cobalt NO 1000 997 100
Copper NO 1000 987 99
Lead NO 1000 1030 103
Mercury" NO 0.5 0.5 100
Molybdenum NO 1000 1030 102
Nickel NO 1000 985 98
Selenium NO 1000 444 44+
Silver NO 1000 936 94
Thallium NO 1000 981 98
Vanadium NO 1000 1030 103
Zinc 104 1000 1140 103

" EPA METHOD 7471
+ Selenium is out of the control limit of 75-125% matrix spike recovery. since

the method blank, duplicate, and lab control sample are within the QC limits,
no further corrective action was taken.

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.: 93L064 DATE RECEIVED: NA
SAMPLE ID: PE-30 DATE EXTRACTED: 12/17/93
CONTROL NO.: L061-06 DATE ANALYZED: 12/20/93

ACCESSION: 93L061 93L064 93L065

SAMPLE DUP SAMPLE RPD
RESULT RESULT RESULT

Parameter (ug/L) (ug/L) (%)
--------- ------ ------ ------
Antimony NO NO 0
Arsenic NO NO 0
Barium 684 691 1
Beryllium ND ND 0
Cadmium ND NO 0
Chromium ND NO 0
Cobalt NO NO 0
Copper NO ND 0
Lead NO ND 0
Mercury'" NO ND 0
Molybdenum NO ND 0
Nickel NO ND 0
Selenium NO NO 0
Silver NO NO 0
Thallium NO NO 0
Vanadium NO NO 0
Zinc 104 105 0

'" EPA METHOO 7471

~ CKY INC., ANALYTICAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD M8015
TOTAL PETROLEUM HYDROCARBONS BY EXTRACTION

CARBON CHAIN IDENTIFICATION

================================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
12/20/93
12/21/93

================================================================================

SAMPLE ID CONTROL NO RESULT H-C % RECOVERY DL MOL
(mg/L) RANGE SURR1 SURR2 FACTOR (mg/L)

--------- ---------- ------ ------- ----- ----- ------ -------
PE-29 L064-04 1.3 C8-C9 122 132 1 .5

1.1 C9-C10
1.7 C10-C11

0.12- C11-C13
1.9 C13-C14

0.11- C15-C16
(Total) 8.4** C6-C21

DBLK1W L069-B1W* ND N.A. 101 123 1 .5

QC LIMIT: 65-135 60-140
SURR1 Bromobenzene
SURR2 Hexacosane
MDL Method Detection Limit
* Date Analyzed, 12/20/93

Estimate
** Result based on calibration for total diesel

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



----------------------

CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA M8015
WATER

================================================================================

93L061 93L064 93L065 93L069 93L079

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L064
DBLK1W
L069-B1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
12/20/93
12/20/93

93L067

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (mg/L) (mg/L) (mg/L) % REC (mg/L) (mg/L) % REC ~ RPD0

--------- ------ ------ ------ ------ ------ ------ ------ ------
DIESEL ND 1 .94 94 1 .90 90 4

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 376.1
TOTAL SULFIDE

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East side Ext.
93L064
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12{16{93
12{16{93
NA
12{16{93

====================================================================

SAMPLE IO CONTROL NO RESULT DILUTION MOL
(mg{L) FACTOR (mg{L)

--------- ---------- ------ -------- --------
PE-29 L064-05 150 20 4
WBLK1W L064-B1W NO 1 .2

MOL . Method Detection Limit.

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

============================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L064
LCS01
L065-L1W

93L064 93L065

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/16/93

PARAMETER

SULFIDE

TRUE VALUE
(mg/L)

5.00

FOUND VALUE
(mg/L)

4.40

LCS RECOVERY
( % )

88

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

Parameter

SULFIDE

93L064
PE-31
L065-05

93L064 93L065

SAMPLE
CONC

(mg/L)

10.50

SPIKE
ADDED
(mg/L)

50.00

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

MS
CONC
(mg/L)

64.40

NA
NA
12/16/93

MS
% REC

108

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

============================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

PARAMETER

SULFIDE

93L064
PE-31
L065-05

93L064 93L065

Sample
(mg/L)

10.50

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

Dup. Sample
(mg/L)

9.80

NA
NA
12/16/93

RPD
( % )

7

<tv CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 300
SULFATE

===================--======================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALY ZED:

12/16/93
12/16/93
NA
12/16/93

====================================================================

SAMPLE ID CONTROL NO RESULT DILUTION MDL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-29 L064-07 25 20 20
WBLK1W L061-B1W ND 1 1

MOL . Method Detection Limit.

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 300
CHLORIDE

======================--=============================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
NA
12/16/93

====================================================================

SAMPLE ID CONTROL NO RESULT DILUTION MOL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-29 L064-07 280 20 4
WBLK1W L061-B1W ND 1 .2

MDL . Method Detection Limit.

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

========--===================================================================

BATCH NO.: 93L064 DATE RECEIVED: NA
SAMPLE ID: LCS01 DATE EXTRACTED: NA
CONTROL NO.: L061-L1W DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (mg/L) (mg/L) ( % )--------- ------- ------- -----
Sulfate 150 138 92
Chloride 30.00 27.50 92

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

93L061 93L063 93L064 93L065

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L064
PE-30
L061-07

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12{16{93

SAMPLE SPIKE MS
CONC ADDED CONC MS

Parameter (mg{L) (mg{L) (mg{L) % REC
--------- ------ ------ ------ ------
Sulfate 246 200 440 97
Chloride 241 100 357 116

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

============================================================================

BATCH NO.: 93L064 DATE RECEIVED: NA
SAMPLE ID: PE-30 DATE EXTRACTED: NA
CONTROL NO.: L061-07 DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

Sample DUp. Sample RPD
PARAMETER (mg/L) (mg/L) ( i, )0

--------- ------- ------- -----
Sulfate 246 260 6
Chloride 241 244 1

~ CKY INC.• ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 625
SEMI VOLATILE ORGANICS BY GC/MS

===============================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
PE-29
L064-03
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/16/93
12/16/93
12/20/93
12/21/93
WATER
1

===============================================================================

(ug/L) (ug/L)
PARAMETERS RESULT MDL PARAMETERS RESULT MOL
---------- ---------- ---------- ----------
N-Nitrosodimethylamine ND ( 10)3-Nitroaniline ND ( 50)
Pyridine ND ( 10) Acenaphthene 33 ( 10)
Aniline ND ( 10)2,4-Dinitrophenol ND ( 50)
Phenol 16 ( 10)4-Nitrophenol ND ( 50)
bis(2-Chloroethyl) ether ND ( 10) Dibenzofuran ND ( 10)
2-Chlorophenol ND ( 10)2,4-Dinitrotoluene ND ( 10)
1,3-Dichlorobenzene ND ( 10)Oiethylphthalate ND ( 10)
1,4-Dichlorobenzene ND ( 10)4-Chlorophenyl-phenylether ND ( 10)
Benzyl Alcohol ND ( 10) Fluorene ND ( 10)
1,2-Dichlorobenzene ND ( 10)1,2-Diphenylhydrazine ND ( 50)
2-Methylphenol NO ( 10)4-Nitroaniline ND ( 50)
2,2'-oxybis(1-Chloropropane) ND ( 10) 4, 6-Dinitro-2-methylphenol ND ( 50)
4-Methylphenol 13 ( 10)N-Nitrosodiphenylamine (1) ND ( 10)
N-Nitroso-di-n-propylamine ND ( 10)4-Bromophenyl-phenylether ND ( 10)
Hexachloroethane ND ( 10) Hexachlorobenzene ND ( 10)
Nitrobenzene ND ( 10) Pentachlorophenol ND ( 10)
Isophorone ND ( 10) Benzidine ND ( 50)
2-Nitrophenol ND ( 10) Phenanthrene ND ( 50)
2,4-Dimethylphenol ND ( 10) Anthracene ND ( 10)
Benzoic Acid ND ( 50) Carbazole ND ( 50)
bis(2-Chloroethoxy)methane ND ( 10) Di-n-butylphthalate ND ( 10)
2,4-Dichlorophenol ND ( 10) Fluoranthene ND ( 10)
1,2,4-Trichlorobenzene ND ( 10)4,4'-Methylene Dianiline ND ( 50)
Naphthalene 600-( 10)Pyrene ND ( 10)
4-Chloroaniline NO ( 20) Bisphenol-A ND ( 10)
Hexachloro-1,3-butadiene ND ( 10) Butylbenzylphthalate ND ( 10)
4-Chloro-3-methylphenol ND ( 20)3,3'-Dichlorobenzidine ND ( 20)
2-Methylnaphthalene 12 ( 10) Benzo(a) anthracene ND ( 10)
Hexachlorocyclopentadiene ND ( 10)Chrysene ND ( 10)
2,4,6-Trichlorophenol ND ( 10) bis (2-Ethylhexyl) phthalate ND ( 10)
2, 4, 5-Trichlorophenol ND ( 10) Di-n-octylphthalate ND ( 10)
2-Chloronaphthalene ND ( 10)Benz (b) fluoranthene ND ( 10)
1-Chloronaphthalene ND ( 10)Benzo(k)fluoranthene ND ( 10)
2-Nitroaniline ND ( 50) Benzo(a)pyrene ND ( 10)
Dimethylphthalate ND ( 10) Indeno(1,2,3-cd)pyrene ND ( 10)
Acenaphthylene ND ( 10) Dibenzo(a,h) anthracene ND ( 10)
2,6-Dinitrotoluene ND ( 10)Benzo(g,h,i)perylene ND ( 10)

SURROGATE PARAMETER ~ RECOVERY QC LIMIT0

--------- --------- - -------- -----
Nitrobenzene-d5 83 35-114
2-Fluorobiphenyl 82 43-116
Terphenyl-d14 86 33-141
Phenol-d5 78 10-110
2-Fluorophenol 73 21-110
2,4,6-Tribromophenol +0 10-123

===============================================================================
- Reported from 1/10 dilution
+ Surrogate loss due to matrix interference
MD~: Method Detection Limit

'f\t' CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 625
SEMI VOLATILE ORGANICS BY GC/MS

===============================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L064
SBLK01
L064-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
12/20/93
12/21/93
WATER
1

===============--====================================--==========================

(ug/L) (ug/L)
PARAMETERS RESULT MDL PARAMETERS RESULT MOL
---------- ---------- ---------- ----------
N-Nitrosodimethylamine ND ( 10)3-Nitroaniline ND ( 50)
Pyridine ND ( 10) Acenaphthene ND ( 10)
Aniline ND ( 10) 2, 4-Dinitrophenol ND ( 50)
Phenol ND ( 10)4-Nitrophenol ND ( 50)
bis(2-Chloroethyl) ether ND ( 10) Dibenzofuran ND ( 10)
2-Chlorophenol ND ( 10)2,4-Dinitrotoluene ND ( 10)
1,3-Dichlorobenzene ND ( 10) Diethylphthalate ND ( 10)
1,4-Dichlorobenzene ND ( 10)4-Chlorophenyl-phenylether ND ( 10)
Benzyl Alcohol ND ( 10) Fluorene ND ( 10)
1,2-Dichlorobenzene ND ( 10)1,2-Diphenylhydrazine ND ( 50)
2-Methylphenol ND ( 10)4-Nitroaniline ND ( 50)
2,2'-oxybis(1-Chloropropane) ND ( 10)4,6-Dinitro-2-methylphenol ND ( 50)
4-Methylphenol ND ( 10)N-Nitrosodiphenylamine (1) ND ( 10)
N-Nitroso-di-n-propylamine ND ( 10)4-Bromophenyl-phenylether ND ( 10)
Hexachloroethane ND ( 10) Hexachlorobenzene ND ( 10)
Nitrobenzene ND ( 10) Pentachlorophenol ND ( 10)
Iso~horone ND ( 10) Benzidine ND ( 50)
2-Nl.trophenol ND ( 10) Phenanthrene ND ( 50)
2,4-Dimethylphenol ND ( 10) Anthracene ND ( 10)
Benzoic Acid ND ( 50) Carbazole ND ( 50)
bis(2-Chloroethoxy)methane ND ( 10) Di-n-butylphthalate ND ( 10)
2,4-Dichlorophenol ND ( 10) Fluoranthene ND ( 10)
1,2,4-Trichlorobenzene ND ( 10)4,4'-Methylene Dianiline ND ( 50)
Naphthalene ND ( 10)Pyrene ND ( 10)
4-Chloroaniline ND ( 20) Bisphenol-A ND ( 10)
Hexachloro-1,3-butadiene ND ( 10) Butylbenzylphthalate ND ( 10)
4-Chloro-3-methylphenol ND ( 20) 3, 3'-Dichlorobenzidine ND ( 20)
2-Methylnaphthalene ND ( 10)Benzo(a) anthracene ND ( 10)
Hexachlorocyclopentadiene ND ( 10)Chrysene ND ( 10)
2,4,6-Trichlorophenol ND ( 10)bis(2-Ethylhexyl)phthalate ND ( 10)
2, 4, 5-Trichlorophenol ND ( 10) Di-n-octylphthalate ND ( 10)
2-Chloronaphthalene ND ( 10)Benz(b)fluoranthene ND ( 10)
1-Chloronaphthalene ND ( 10)Benzo(k)fluoranthene ND ( 10)
2-Nitroaniline ND ( 50)Benzo(a)pyrene ND ( 10)
Dimethylphthalate ND ( 10) Indeno(1,2,3-cd)pyrene ND ( 10)
Acenaphthylene ND ( 10)Dibenzo(a,h) anthracene ND ( 10)
2,6-Dinitrotoluene ND ( 10)Benzo(g,h,i)perylene ND ( 10)

SURROGATE PARAMETER % RECOVERY QC LIMIT
--------- --------- - -------- -----
Nitrobenzene-d5 93 35-114
2-Fluorobiphenyl 86 43-116
Terphenyl-d14 91 33-141
Phenol-d5 85 10-110
2-Fluorophenol 83 21-110

,4,6-Tribromophenol 89 10-123

===============================================================================

MDL: Method Detection Limit

~ CKY INC.. ANALYIlCAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 625
WATER

============================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

93L064
LCS01
L061-L1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
12/16/93
12/17/93

ACCESSION: 93L060 93L061 93L063 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (ug/L) (ug/L) ( % )--------- ------- ------- -----
Phenol 150 108 72
2-Chlorophenol 150 114 76
1,4-DCB 100 76 76
N-Nitroso-di-n 100 90 90
1,2,4-TCB 100 80 80
4-Chl-3-Methyl 150 125 84
Acenaphthene 100 80 80
4-Nitrophenol 150 126 84
2,4-Dinitrotol 100 94 94
Pentachlorophe 150 151 101
pyrene 100 79 79

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 625
WATER

================================================================================

BATCH NO.: 93L064 DATE RECEIVED: NA
SAMPLE ID: SBLK01 DATE EXTRACTED: 12/20/93
CONTROL NO.: L064-B1W DATE ANALYZED: 12/21/93

ACCESSION: 93L064 93L065

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC % RPD--------- ------ ------ ------ ------ ------ ------ ------ ------
Phenol ND 150 111 74 150 103 69 7
2-Chlorophenol ND 150 121 81 150 113 75 7
1,4-DCB ND 100 82 82 100 75 75 9
N-Nitroso-di-n ND 100 102 102 100 96 96 6
1,2,4-TCB ND 100 81 81 100 75 75 8
4-Chl-3-Methyl ND 150 123 82 150 117 78 6
Acenaphthene ND 100 85 85 100 79 79 8
4-Nitrophenol ND 150 125 83 150 116 77 7

Gy CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



C K Y incorporated
Analytical Laboratories

Date: 12-28-1993
CKY Batch No.: 93L061

Attn.: K. Khil~ \-\·~15.~

Earth Technology Corp.
13900 Alton Parkway #120
Irvine, CA 92718

Subject: Laboratory Report
Project: Metro Rail - East Side Ext.

Enclosed is the Laboratory report for samples received on
12/15/93. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out.
The data reported include :

Sample ID Control No. Matrix Analysis
--------- ----------- ------ --------
PE-30 L061-01 water EPA 8240
PE-30 L061-02 water EPA 602
PE-30 L061-03 water EPA 8270
PE-30 L061-04 water M8015 (CCID)
PE-30 L061-05 water Sulfide
PE-30 L061-06 water Dissolved CAM Metals
PE-30 L061-07 water Chloride

Sulfate

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

_C__{z._~~_
Kam Y. Pang, Ph.D.
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

630 Maple Ave.• Torrance, Calif. 90503· Telephone 310-618-8889. Fax: 310-618-0818



EPA METHOD 376.1
TOTAL SULFIDE

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/15/93
12/15/93
NA
12/15/93

====================================================================

SAMPLE ID CONTROL NO RESULT DILUTION MDL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-30 L061-05 54.0 4 .8
WBLK1W L061-B1W ND 1 .2

MDL . Method Detection Limit.

~ CKY INC., ANALYfICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618.0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

============================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

PARAMETER

SULFIDE

93L061
LCS01
L061-L1W

93L061

TRUE VALUE
(mg/L)

5.00

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

FOUND VALUE
(mg/L)

4.50

NA
NA
12/15/93

LCS RECOVERY
( % )

90

~ CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

============================================================================

BATCH NO.: 93L061 DATE RECEIVED: 12/15/93
SAMPLE ID: PE-30 DATE EXTRACTED: NA
CONTROL NO.: L061-05 DATE ANALYZED: 12/15/93

ACCESSION: 93L061

Sample Dup. Sample RPD
PARAMETER (mg/L) (mg/L) ( % )--------- ------- ------- -----
SULFIDE 54.0 53.0 2

~ CRY INC., ANALYfICAL lABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 3005/6010
DISSOLVED CAM METALS BY ICP

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
PE-30
L061-06
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/15/93
12/15/93
12/17/93
12/20/93
WATER
1

====================================================================

Det Limit RESULT
Element (ug/L) (ug/L)
------- --------- ----------
Antimony 100 ND
Arsenic 200 ND
Barium 10 684
Beryllium 10 ND
Cadmium 10 ND
Chromium 10 ND
Cobalt 10 ND
Copper 10 ND
Lead 100 ND
Mercury'" 0.2 ND
Molybdenum 50 ND
Nickel 20 ND
Selenium 200 ND
Silver 10 ND
Thallium 200 ND
Vanadium 10 ND
Zinc 20 104

'" EPA METHOD 7471

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 3005/6010
DISSOLVED CAM METALS BY ICP

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology corp.
Metro Rail - East Side Ext.
93L061
IBLK1W
L061-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
12/17/93
12/20/93
WATER
1

====================================================================

Det Limit RESULT
Element (ug/L) (ug/L)
------- --------- ----------
Antimony 100 ND
Arsenic 200 ND
Barium 10 ND
Beryllium 10 ND
Cadmium 10 ND
Chromium 10 ND
Cobalt 10 ND
Copper 10 ND
Lead 100 ND
Mercury" 0.2 ND
Molybdenum 50 ND
Nickel 20 ND
Selenium 200 ND
Silver 10 ND
Thallium 200 ND
Vanadium 10 ND
Zinc 20 ND

" EPA METHOD 7471

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

Parameter

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury....
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

A EPA METHOD 7471

93L061 DATE RECEIVED: NA
LCS01 DATE EXTRACTED: 12/17/93
L061-L1W DATE ANALYZED: 12/20/93

93L061 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
(ug/L) (ug/L) (%)
------ ------ ------

1000 1050 105
1000 998 100
1000 1020 102
1000 1020 102
1000 1050 105
1000 1050 105
1000 1040 104
1000 1000 100
1000 1060 106
5.0 5.11 100

1000 1020 102
1000 1060 106
1000 1050 105
1000 996 100
1000 952 95
1000 1040 104
1000 1050 105

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.. Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

---------~--- -~-----~~

CKY QUALITY CONTROL DATA
SPIKE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.: 93L061 DATE RECEIVED: 12/15/93
SAMPLE ID: PE-30 DATE EXTRACTED: 12/17/93
CONTROL NO.: L061-06 DATE ANALYZED: 12/20/93

ACCESSION: 93L061 93L064 93L065

SAMPLE RESULT SPIKE CONC. SPIKE RESULT SPIKE RECRY.
Parameter (ug/L) (ug/L) (ug/L) (%)
--------- ------ ------ ------ ------
Antimony ND 1000 1030 103
Arsenic ND 1000 1100 110
Barium 684 1000 1680 100
Beryllium ND 1000 1010 101
Cadmium ND 1000 1030 103
Chromium ND 1000 1010 101
Cobalt ND 1000 997 100
Copper ND 1000 987 99
Lead ND 1000 1030 103
Mercury" ND 0.50 0.50 100
Molybdenum ND 1000 1030 102
Nickel ND 1000 985 98
Selenium ND 1000 444 44+
Silver ND 1000 936 94
Thallium ND 1000 981 98
Vanadium ND 1000 1030 103
Zinc 104 1000 1140 103

,. EPA METHOD 7471
+ Selenium is out of the control limit of 75-125% matrix spike recovery. Since

the method blank, duplicate, and lab control sample are within the QC limits,
no further corrective action was taken.

~, CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.: 93L061 DATE RECEIVED: 12/15/93'
SAMPLE ID: PE-30 DATE EXTRACTED: 12/17/93
CONTROL NO.: L061-06 DATE ANALYZED: 12/20/93

ACCESSION: 93L061 93L064 93L065

SAMPLE DUP SAMPLE RPD
RESULT RESULT RESULT

Parameter (ug/L) (ug/L) (%)
--------- ------ ------ ------
Antimony ND ND 0
Arsenic ND ND 0
Barium 684 691 1
Beryllium ND ND 0
Cadmium ND ND 0
Chromium ND ND 0
Cobalt ND ND 0
Copper ND ND 0
Lead ND ND 0
Mercury" ND ND 0
Molybdenum ND ND 0
Nickel ND ND 0
Selenium ND ND 0
silver ND ND 0
Thallium ND ND 0
Vanadium ND ND 0
Zinc 104 105 0

A EPA METHOD 7471

~ CKY INC., ANALYfICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 300
SULFATE

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/15/93
12/15/93
NA
12/16/93

====================================================================

SAMPLE ID CONTROL NO RESULT DILUTION MOL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-30 L061-07 246 20 20
WBLK1W L061-B1W NO 1 1

MOL : Method Detection Limit

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 300
CHLORIDE

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/15/93
12/15/93
NA
12/16/93

====================================================================

SAMPLE ID CONTROL NO RESULT DILUTION MOL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-30 L061-07 241 20 4
WBLK1W L061-B1W ND 1 .2

MOL . Method Detection Limit.

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

============================================================================

BATCH NO.: 93L061 DATE RECEIVED: NA
SAMPLE 10: LCSOl DATE EXTRACTED: NA
CONTROL NO.: L061-L1W DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (mg/L) (mg/L) ( % )
--------- ------- ------- -----
Sulfate 150 138 92
Chloride 30.00 27.50 92

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

================================================================================

BATCH NO.: 93L061 DATE RECEIVED: 12/15/93
SAMPLE ID: PE-30 DATE EXTRACTED: NA
CONTROL NO.: L061-07 DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

SAMPLE SPIKE MS
CONC ADDED CONC MS

Parameter (mg/L) (mg/L) (mg/L) % REC
--------- ------ ------ ------ ------
Sulfate 246 200 440 97
Chloride 241 100 357 116

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

==~=========-=============================================== ==============

BATCH NO.: 93L061 DATE RECEIVED: 12/15/93
SAMPLE 10: PE-30 DATE EXTRACTED: NA
CONTROL NO.: L061-07 DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

Sample Dup. Sample RPD
PARAMETER (mgjL) (mgjL) ( % )
--------- ------- ------- -----
Sulfate 246 260 6
Chloride 241 244 1

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 8240
VOLATILE ORGANICS BY GC/MS

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology corp.
Metro Rail - East side Ext.
93L061
PE-30
L061-01
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/15/93
12/15/93
NA
12/15/93
WATER
5

======--================================================

PARAMETERS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEl<)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dibromoethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-l,2-Dichloroethene
cis-l,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1, 1, 2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1, 1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylenes

SURROGATE PARAMETER

1,2 Dichloroethane-d4
Toluene -d8
Bromofluorobenzene

results
(ug/L)

ND
45
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

5
ND
ND
ND

1200
ND
ND
ND
ND
ND
ND

210
ND
ND
ND
ND
ND
ND

750

% RECOVERY

80
105
111

MOL
(ug/L)

100
5
5

10
50

100
5
5
5

50
50
50

5
50

5
50

5
5
5
5
5
5
5
5
5

50
50
10

5
5
5
5
5
5
5

10
50
50

5

QC LIMIT

76-114
88-110
86-115

====================================================================

MOL : Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 8240
VOLATILE ORGANICS BY GC/MS

====================================~===================== =========

CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
VBLK1W
L061-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
NA
12/15/93
WATER
1

====================================================================

PARAMETERS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dibromoethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
ciS-1,2-Dichloroethene
1,2-Dichloropropane
ciS-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1, 1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
vinyl Chloride
Xylenes

SURROGATE PARAMETER

1,2 Dichloroethane-d4
Toluene -d8
Bromofluorobenzene

results
(ug/L)

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

% RECOVERY

92
105
103

MOL
(ug/L)

20
1
1
2

10
20

1
1
1

10
10
10

1
10

1
10

1
1
1
1
1
1
1
1
1

10
10

2
1
1
1
1
1
1
1
2

10
10

1

QC LIMIT

76-114
88-110
86-115

====================================================================

MOL : Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 624/8240
WATER

============================================================================

BATCH NO.: 93L061 DATE RECEIVED: NA
SAMPLE ID: LeS01 DATE EXTRACTED: NA
CONTROL NO.: L061-L1W DATE ANALYZED: 12/15/93

ACCESSION: 93L061

TRUE VALUE FOUND VALUE LCS RECOVERY QC LIMIT
PARAMETER (ug/L) (ug/L) ( 9.,. )0

--------- ------- ------- ----- --------
1,1-DCE 50 55 110 61-145
Benzene 50 51 102 76-127
TCE 50 52 104 71-120
Toluene 50 52 104 76-125
Chlorobenzene 50 52 104 75-130

~ CRY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.. Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 624/8240
WATER

================================================================================

BATCH NO.: 93L061 DATE RECEIVED: NA
SAMPLE ID: VBLK1W DATE EXTRACTED: NA
CONTROL NO.: L061-B1W DATE ANALYZED: 12/15/93

ACCESSION: 93L061

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC % RPD
--------- ------ -----.- ------ ------ ------ ------ ------ ------
1 , 1-DCE NO 50 57 114 50 57 114 0
Benzene NO 50 52 104 50 52 104 0
TCE NO 50 53 106 50 54 108 2
Toluene NO 50 57 114 50 52 104 9
Chlorobenzene NO 50 52 104 50 52 104 0

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 625
SEMI VOLATILE ORGANICS BY GC/MS

============--=~==---~=======================--========================= ========

CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
PE-30
L061-03
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/15/93
12/15/93
12/16/93
12/18/93
WATER
1

===============================================================================

(ug/L) (ug/L)
PARAMETERS RESULT MOL PARAMETERS RESULT MOL
---------- ---------- ---------- ----------
N-Nitrosodimethylamine NO ( 10)3-Nitroaniline ND ( 50)
Pyridine NO ( 10) Acenaphthene 18 ( 10)
Aniline ND ( 10)2,4-Dinitrophenol ND ( 50)
Phenol ND ( 10)4-Nitrophenol ND ( 50)
bis(2-Chloroethyl) ether ND ( 10) Dibenzofuran ND ( 10)
2-Chlorophenol NO ( 10)2,4-Dinitrotoluene NO ( 10)
1,3-Dichlorobenzene NO ( 10) Diethylphthalate ND ( 10)
1,4-Dichlorobenzene NO ( 10)4-Chlorophenyl-phenylether ND ( 10)
Benzyl Alcohol NO ( 10) Fluorene ND ( 10)
1,2-Dichlorobenzene NO ( 10)1,2-Diphenylhydrazine ND ( 50)
2-Methylphenol NO ( 10)4-Nitroaniline ND ( 50)
2,2'-oxybis(1-Chloropropane) NO ( 10)4,6-Dinitro-2-methylphenol NO ( 50)
4-Methylphenol NO ( 10)N-Nitrosodiphenylamine (1) ND ( 10)
N-Nitroso-di-n-propylamine NO ( 10)4-Bromophenyl-phenylether ND ( °10)
Hexachloroethane NO ( 10) Hexachlorobenzene ND ( 10)
Nitrobenzene NO ( 10) Pentachlorophenol ND ( 10)
Isophorone NO ( 10) Benzidine ND ( 50)
2-Nitrophenol NO ( 10) Phenanthrene ND ( 50)
2,4-Dimeth¥lphenol NO ( 10) Anthracene ND ( 10)
Benzoic Ac~d NO ( 50) Carbazole ND ( 50)
bis(2-Chloroethoxy)methane NO ( 10) Di-n-butylphthalate ND ( 10)
2,4-Dichlorophenol NO ( 10) Fluoranthene NO ( 10)
1,2,4-Trichlorobenzene NO ( 10)4,4'-Methylene Dianiline NO ( 50)
Naphthalene 2900-( 500)Pyrene NO ( 10)
4-Chloroaniline ND ( 20) Bisphenol-A ND ( 10)
Hexachloro-1,3-butadiene ND ( 10) Butylbenzylphthalate ND ( 10)
4-Chloro-3-methylphenol ND ( 20)3,3'-Dichlorobenzidine NO ( 20)
2-Methylnaphthalene 26 ( 10) Benzo(a) anthracene NO ( 10)
Hexachlorocyclopentadiene ND ( 10)Chrysene ND ( 10)
2,4,6-Trichlorophenol ND ( 10)bis(2-Ethylhexyl)phthalate ND ( 10)
2,4,5-Trichlorophenol ND ( 10) Di-n-octylphthalate ND ( 10)
2-Chloronaphthalene ND ( 10)Benz(b)fluoranthene ND ( 10)
1-Chloronaphthalene NO ( 10)Benzo(k)fluoranthene ND ( 10)
2-Nitroaniline NO ( 50) Benzo(a)pyrene ND ( 10)
Dimethylphthalate ND ( 10) Indeno(1,2,3-cd)pyrene ND ( 10)
Acenaphthylene NO ( 10) Dibenzo(a,h) anthracene ND ( 10)
2,6-Dinitrotoluene NO ( 10)Benzo(g,h,i)perylene ND ( 10)

SURROGATE PARAMETER % RECOVERY QC LIMIT
--------- --------- - -------- -----
Nitrobenzene-d5 100 35-114
2-Fluorobiphenyl 70 43-116
Terphenyl-d14 73 33-141
Phenol-d5 73 10-110
2-Fluorophenol 67 21-110
2, 4, 6-Tribromophenol 87 10-123

===============================================================================
- Dilution Factor, 50
MDL: Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 625
WATER

============================================================================

93L060 93L061 93L063 93L064 93L065

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L061
LCS01
L061-L1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
12/16/93
12/17/93

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (ug/L) (ug/L) ( l!:- )0--------- ------- ------- -----
Phenol 150 108 72
2-Chlorophenol 150 114 76
1,4-DCB 100 76 76
N-Nitroso-di-n 100 90 90
1,2,4-TCB 100 80 80
4-Chl-3-Methyl 150 125 84
Acenaphthene 100 80 80
4-Nitrophenol 150 126 84
2,4-Dinitrotol 100 94 94
Pentachlorophe 150 151 101
pyrene 100 79 79

G\t CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 625
WATER

================================================================================

BATCH NO.: 93L061 DATE RECEIVED: NA
SAMPLE ID: SBLK01 DATE EXTRACTED: 12/20/93
CONTROL NO.: L061-B1W DATE ANALYZED: 12/21/93

ACCESSION: 93L061 93L064 93L065

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (uq/L) (uq/L) (uq/L) % REC (uq/L) (uq/L) % REC % RPD
--------- ------ ------ ------ ------ ------ ------ ------ ------
Phenol ND 150 111 74 150 103 69 7
2-Chlorophenol ND 150 121 81 150 113 75 7
1,4-DCB ND 100 82 82 100 75 75 9
N-Nitroso-di-n ND 100 102 102 100 96 96 6
1,2,4-TCB ND 100 81 81 100 75 75 8
4-Chl-3-Methyl ND 150 123 82 150 117 78 6
Acenaphthene ND 100 85 85 100 79 79 8
4-Nitrophenol ND 150 125 83 150 116 77 7

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 602
BTEX

=--==============================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/15/93
12/15/93
NA
12/21/93

================================================================================

QC LIMIT:
DL F Dilution Factor
SURR : Bromofluorobenzene
MOL : Method Detection Limit

SAMPLE ID

PE-30
VBLK1W

CNTRL NO

L061-02
L061-B1W

RESULTS (ug/L) % Rcvy
DL F MDL BENZ TOLUENE E BENZ XYLS SURR

----- ------- ------
10 10 37 160 1100 950 101

1 1 ND ND ND ND 96

65-135

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618.0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 602
WATER

============================================================================

93L061 93L064 93L065 93L067 93L077

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L061
LCS01
L061-L1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/21/93

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (ug/L) (ug/L) ( % )--------- ------- ------- -----
Benzene 25 26 104
Toluene 170 170 100
Ethyl Benzene 25 26 104
Xylenes 140 162 116

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 602
WATER

93L061 93L064 93L065 93L067 93L077

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L061
VBLK1W
L061-B1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/21/93

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC % RPD--------- ------ ------ ------ ------ ------ ------ ------ ------
Benzene ND 25 23 92 25 22 88 4
Toluene ND 170 163 96 170 176 104 8
Ethyl Benzene ND 25 26 104 25 27 108 4
Xylenes ND 145 152 105 145 166 114 8

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.. Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD M8015
TOTAL PETROLEUM HYDROCARBONS BY EXTRACTION

CARBON CHAIN IDENTIFICATION

================================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L061
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/15/93
12/15/93
12/20/93
12/21/93

================================================================================

SAMPLE ID CONTROL NO RESULT H-C % RECOVERY DL MDL
(mg/L) RANGE SURR1 SURR2 FACTOR (mg/L)

--------- ---------- ------ ------- ----- ----- ------ -------
PE-3D L061-04 1.5 C8-C9 92 115 1 .5

0.82 C9-C10
1.9 C10-C11
3.4 C11-C13

0.44- C13-C14
(Total) 10** C6-C20

DBLK1W L069-B1W* ND N.A. 101 123 1 .5

QC LIMIT: 65-135 60-140
SURR1 Bromobenzene
SURR2 Hexacosane
MDL Method Detection Limit
* Date Analyzed, 12/20/93

Estimate
** Result based on calibration for total diesel

~ CKY INC., ANALYfICAL IABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA M801S
WATER

=====--==========================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

Parameter

DIESEL

93L061 DATE RECEIVED: NA
DBLK1W DATE EXTRACTED: 12/20/93
L069-B1W DATE ANALYZED: 12/20/93

93L061 93L064 93L065 93L069 93L079 93L067

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

(mg/L) (mg/L) (mg/L) % REC (mg/L) (mg/L) % REC % RPD
------ ------ ------ ------ ------ ------ ---,--- ------

ND 1 .94 94 1 .90 90 4

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



C K Y incorporated
Analytical Laboratories

Date: 12-28-1993
CKY Batch No.: 93L065

Attn.: K. Khilnani

Earth Technology Corp.
13900 Alton Parkway #120
Irvine, CA 92718

SUbject: Laboratory Report
Project: Metro Rail - East Side Ext.

------------------------------------------------------------
Enclosed is the Laboratory report for samples received on
12/16/93. The samples were received in coolers with ice and
intact; the chain-of-custody forms were properly filled out.
The data reported include :

Sample ID Control No. Matrix Analysis
--------- ----------- ------ --------
PE-31 L065-01 water EPA 8240
PE-31 L065-02 water EPA 602
PE-31 L065-03 water EPA 8270
PE-31 L065-04 water M8015 (CCID)
PE-31 L065-05 water Sulfide
PE-31 L065-06 water Dissolved CAM Metals
PE-31 L065-07 water Chloride

Sulfate

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

.c..__{L__i2.~__
Kam Y. Pang, PhJD.
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

630 Maple Ave., Torrance, Calif. 90503· Telephone 310-618-8889. Fax: 310-618-0818



EPA METHOD 602
BTEX

================================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East side Ext.
93L065
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
NA
12/21/93

================================================================================

SAMPLE ID CNTRL NO DL F MOL
RESULTS (ug/L)

BENZ TOLUENE E BENZ
% Rcvy

XYLS SURR

PE-31
VBLK1W

L065-02
L061-B1W

1
1

1
1

120
ND

2.4
NO

5.4
ND

4.5
ND

116
96

QC LIMIT:
DL F Dilution Factor
SURR : Bromofluorobenzene
MOL : Method Detection Limit

65-135

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 602
WATER

============================================================================

93L061 93L064 93L065 93L067 93L077

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L065
LCS01
L061-L1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/21/93

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (ug/L) (ug/L) ( ~ )0--------- ------- ------- -----
Benzene 25 26 104
Toluene 170 170 100
Ethyl Benzene 25 26 104
Xylenes 140 162 116

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 602
WATER

93L061 93L064 93L065 93L067 93L077

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L065
VBLK1W
L061-B1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/21/93

Parameter

Benzene
Toluene
Ethyl Benzene
Xylenes

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

(ug/L) (ug/L) (ug/L) 9<- REC (ug/L) (ug/L) % REC % RPD0

------ ------ ------ ------ ------ ------ ------ ------
ND 25 23 92 25 22 88 4
ND 170 163 96 170 176 104 8
ND 25 26 104 25 27 108 4
ND 145 152 105 145 166 114 8

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 8240
VOLATILE ORGANICS BY GC/MS

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
PE-31
L065-01
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/16/93
12/16/93
NA
12/20/93
WATER
1

=========================-==========================================

PARAMETERS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEl<)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dibromoethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
ciS-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1, 1, I-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
vinyl Acetate
Vinyl Chloride
Xylenes

SURROGATE PARAMETER

1,2 Dichloroethane-d4
Toluene -d8
Bromofluorobenzene

results
(ug/L)

ND
130

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

100
ND
ND
ND

4
ND
ND
ND
ND
ND
ND

2
ND
ND

3
ND
ND
13

2

% RECOVERY

103
106
102

MOL
(ug/L)

20
1
1
2

10
20

1
1
1

10
10
10

1
10

1
10

1
1
1
1
1
1
1
1
1

10
10

2
1
1
1
1
1
1
1
2

10
10

1

QC LIMIT

76-114
88-110
86-115

====================================================================

MDL : Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA MEtrHOD 8240
VOLATILE ORGANICS BY GC/MS

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
VBLK1W
L065-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
NA
12/20/93
WATER
1

====================================================================

PARAMETERS

Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl Vinyl Ether
Chloroform
Chloromethane
Dibromoethane
Oichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
CiS-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Styrene
1, 1, 2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylenes

SURROGATE PARAMETER

1,2 Dichloroethane-d4
Toluene -d8
Bromofluorobenzene

results
(ug/L)

ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND
NO
ND
NO
ND
ND
ND
NO
NO
NO
NO
ND
ND
NO
NO
NO
NO
NO
NO
NO
NO

% RECOVERY

101
105

98

MDL
(ug/L)

20
1
1
2

10
20

1
1
1

10
10
10

1
10

1
10

1
1
1
1
1
1
1
1
1

10
10

2
1
1
1
1
1
1
1
2

10
10

1

QC LIMIT

76-114
88-110
86-115

====================================================================

MOL : Method Detection Limit

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 624/8240
WATER

~-- ==================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L065
LCS01
L065-L1W

93L065

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/20/93

TRUE VALUE FOUND VALUE LCS RECOVERY QC LIMIT
PARAMETER (ug/L) (ug/L) ( ~ )0

--------- ------- ------- ----- --------
1,1-DCE 50 69 138 61-145
Benzene 50 63 126 76-127
TCE 50 58 116 71-120
Toluene 50 59 118 76-125
Chlorobenzene 50 56 112 75-130

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618·0818



EPA METHOD 625
SEMI VOLATILE ORGANICS BY GC/MS

=======---=====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
PE-31
L065-03
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/16/93
12/16/93
12/20/93
12/21/93
WATER
1

===============================================================================

(ug/L) (ug/L)
PARAMETERS RESULT MDL PARAMETERS RESULT MDL
---------- ---------- ---------- ----------
N-Nitrosodimethylamine ND ( 10)3-Nitroaniline ND ( 50)
Pyridine ND ( 10) Acenaphthene ND ( 10)
Aniline ND ( 10)2,4-Dinitrophenol ND ( 50)
Phenol ND ( 10)4-Nitrophenol ND ( 50)
bis(2-Chloroethyl) ether ND ( 10) Dibenzofuran ND ( 10)
2-Chlorophenol ND ( 10) 2, 4-Dinitrotoluene ND ( 10)
1,3-Dichlorobenzene ND ( 10) Diethylphthalate ND ( 10)
1,4-Dichlorobenzene ND ( 10)4-Chlorophenyl-phenylether ND ( 10)
Benzyl Alcohol ND ( 10) Fluorene ND ( 10)
l,2-Dichlorobenzene ND ( 10)l,2-Diphenylhydrazine ND ( 50)
2-Methylphenol ND ( 10)4-Nitroaniline ND ( 50)
2,2'-oxybis(1-Chloropropane) ND ( 10)4,6-Dinitro-2-methylphenol ND ( 50)
4-Methylphenol ND ( 10)N-Nitrosodiphenylamine (1) ND ( .10)
N-Nitroso-di-n-propylamine ND ( 10)4-Bromophenyl-phenylether ND ( 10)
Hexachloroethane ND ( 10) Hexachlorobenzene ND ( 10)
Nitrobenzene ND ( 10) Pentachlorophenol ND ( 10)
Isophorone ND ( 10) Benzidine ND ( 50)
2-Nitrophenol ND ( 10) Phenanthrene ND ( 50)
2,4-Dimeth¥lphenol ND ( 10) Anthracene ND ( 10)
Benzoic ACl.d ND ( 50) Carbazole ND ( 50)
bis(2-Chloroethoxy)methane ND ( 10) Di-n-butylphthalate ND ( 10)
2,4-Dichlorophenol ND ( 10) Fluoranthene ND ( 10)
1, 2, 4-Trichlorobenzene ND ( 10)4,4'-Methylene Dianiline ND ( 50)
Naphthalene ND ( 10)p¥rene ND ( 10)
4-Chloroaniline ND ( 20) Bl.sphenol-A ND ( 10)
Hexachloro-1,3-butadiene ND ( 10) Butylbenzylphthalate ND ( 10)
4-Chloro-3-methylphenol ND ( 20) 3, 3'-Dichlorobenzidine ND ( 20)
2-Methylnaphthalene ND ( 10)Benzo(a) anthracene ND ( 10)
Hexachlorocyclopentadiene ND ( 10)Chrysene ND ( 10)
2,4,6-Trichlorophenol ND ( 10)bis(2-Ethylhexyl)phthalate ND ( 10)
2, 4, 5-Trichlorophenol ND ( 10) Di-n-octylphthalate ND ( 10)
2-Chloronaphthalene ND ( 10)Benz(b)fluoranthene ND ( 10)
1-Chloronaphthalene ND ( 10)Benzo(k)fluoranthene ND ( 10)
2-Nitroaniline ND ( 50)Benzo(a)pyrene ND ( 10)
Dimethylphthalate ND ( 10)Indeno(l,2,3-cd)pyrene ND ( 10)
Acenaphthylene ND ( 10)Dibenzo(a,h) anthracene ND ( 10)
2,6-Dinitrotoluene ND ( 10)Benzo(g,h,i)perylene ND ( 10)

SURROGATE PARAMETER % RECOVERY QC LIMIT
--------- --------- - -------- -----
Nitrobenzene-d5 78 35-114
2-Fluorobiphenyl 79 43-116
Terphenyl-d14 85 33-141
Phenol-d5 77 10-110
2-Fluorophenol 72 21-110
2,4,6-Tribromophenol +0 10-123

===============================================================================
+ Surrogate loss due to matrix interference
MDL: Method Detection Limit

~ CKY INC., ANALYI"ICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 625
SEMI VOLATILE ORGANICS BY GC/MS

===============================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
SBLK01
L064-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
12/20/93
12/21/93
WATER
1

PARAMETERS
(ug/L)

RESULT MOL PARAMETERS
(ug/L)

RESULT MOL

N-Nitrosodimethylamine
Pyridine
Aniline
Phenol
bis(2-Chloroethyl) ether
2-Chlorophenol
l,3-Dichlorobenzene
l,4-Dichlorobenzene
Benzyl Alcohol
l,2-Dichlorobenzene
2-Methylphenol
2, 2'-oxybis(l-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1, 2, 4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachloro-1,3-butadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
1-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene

NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
ND (
ND (
ND (
ND (
ND (
ND (
ND (
NO (
ND (
ND (
ND (

10)3-Nitroaniline
10) Acenaphthene
10)2,4-Dinitrophenol
10)4-Nitrophenol
10) Dibenzofuran
10)2,4-Dinitrotoluene
10) Diethylphthalate
10)4-Chlorophenyl-phenylether
10) Fluorene
10)1,2-Diphenylhydrazine
10)4-Nitroaniline
10)4,6-Dinitro-2-methylphenol
10)N-Nitrosodiphenylamine (1)
10)4-Bromophenyl-phenylether
10) Hexachlorobenzene
10) Pentachlorophenol
10) Benzidine
10) Phenanthrene
10) Anthracene
50) Carbazole
10) Di-n-butylphthalate
10) Fluoranthene
10)4,4'-Methylene Dianiline
10)Pyrene
20) Bisphenol-A
10) Butylbenzylphthalate
20)3,3'-Dichlorobenzidine
10)Benzo(a) anthracene
10)Chrysene
10) bis (2-Ethylhexyl) phthalate
10) Di-n-octylphthalate
10)Benz(b)fluoranthene
10)Benzo(k)fluoranthene
50) Benzo(a)pyrene
10) Indeno(1,2,3-cd)pyrene
10) Dibenzo (a,h) anthracene
10)Benzo(g,h,i)perylene

ND (
NO (
ND (
NO (
ND (
ND (
NO (
NO (
ND (
NO (
NO (
ND (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
NO (
ND (
ND (
ND (
ND (
ND (
ND (
ND (
ND (
NO (
ND (
ND (
ND (
ND (
NO (
ND (

50)
10)
50)
50)
10)
10)
10)
10)
10)
50)
50)
50)
10)
10)
10)
10)
50)
50)
10)
50)
10)
10)
50)
10)
10)
10)
20)
10)
10)
10)
10)
10)
10)
10)
10)
10)
10)

SURROGATE PARAMETER

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol

% RECOVERY

93
86
91
85
83
89

QC LIMIT

35-114
43-116
33-141
10-110
21-110
10-123

===============================================================================

MDL: Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 625
WATER

============================================================================

93L060 93L061 93L063 93L064 93L065

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L065
LCS01
L061-L1W

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
12/16/93
12/17/93

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (ugjL) (ug/L) ( % )--------- ------- ------- -----
Phenol 150 108 72
2-Chlorophenol 150 114 76
1,4-DCB 100 76 76
N-Nitroso-di-n 100 90 90
1,2,4-TCB 100 80 80
4-Chl-3-Methyl 150 125 84
Acenaphthene 100 80 80
4-Nitrophenol 150 126 84
2,4-Dinitrotol 100 94 94
Pentachlorophe 150 151 101
pyrene 100 79 79

~ CKY INC., ANALYrICAL LABORATORIES, 630 Maple Ave., Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 625
WATER

================================================================================

BATCH NO.: 93L065 DATE RECEIVED: NA
SAMPLE ID: SBLK01 DATE EXTRACTED: 12/20/93
CONTROL NO.: L061-B1W DATE ANALYZED: 12/21/93

ACCESSION: 93L061 93L064 93L065

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

Parameter (ug/L) (ug/L) (ug/L) % REC (ug/L) (ug/L) % REC % RPD
--------- ------ ------ ------ ------ ------ ------ ------ ------
Phenol ND 150 111 74 150 103 69 7
2-Chlorophenol ND 150 121 81 150 113 75 7
1,4-DCB ND 100 82 82 100 75 75 9
N-Nitroso-di-n ND 100 102 102 100 96 96 6
1,2,4-TCB NO 100 81 81 100 75 75 8
4-Chl-3-Methyl ND 150 123 82 150 117 78 6
Acenaphthene ND 100 85 85 100 79 79 8
4-Nitrophenol ND 150 125 83 150 116 77 7

~ CKY INC.• ANALYTICAL LABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD M8015
TOTAL PETROLEUM HYDROCARBONS BY EXTRACTION

================================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
12/20/93
12/21/93

================================================================================

SAMPLE ID CONTROL NO RESULT H-C % RECOVERY DL MOL
(mg/L) RANGE SURR1 SURR2 FACTOR (mg/L)

--------- ---------- ------ ------- ----- ----- ------ -------
PE-31 L065-04 ND N.A. 114 127 1 .5
DBLK1W L069-B1W* ND N.A. 101 123 1 .5

QC LIMIT:
SURR1 Bromobenzene
SURR2 Hexacosane
MOL Method Detection Limit
* Date Analyzed, 12/20/93

65-135 60-140

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE/SPIKE DUPLICATE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA M8015
WATER

================================================================================

BATCH NO.:
SAMPLE 10:
CONTROL NO.:

ACCESSION:

Parameter

DIESEL

93L065 DATE RECEIVED: NA
DBLK1W DATE EXTRACTED: 12/20/93
L069-B1W DATE ANALYZED: 12/20/93

93L061 93L064 93L065 93L069 93L079 93L067

SAMPLE SPIKE MS SPIKE MSD
CONC ADDED CONC MS ADDED CONC MSD

(mg/L) (mg/L) (mg/L) % REC (mg/L) (mg/L) % REC % RPD
------ ------ ------ ------ ------ ------ ------ ------

NO 1 .94 94 1 .90 90 4

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.. Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 61S.()S18



EPA METHOD 376.1
TOTAL SULFIDE

=====================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
NA
12/16/93

==========--=====================================--==================

SAMPLE ID CONTROL NO RESULT DILUTION MDL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-31 L065-05 10.5 10 2
WBLK1W L061-B1W ND 1 .2

MOL : Method Detection Limit

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618·0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

====================~===================================== =================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L065
LCS01
L065-L1W

93L064 93L065

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

NA
NA
12/16/93

PARAMETER

SULFIDE

TRUE VALUE
(mg/L)

5.00

FOUND VALUE
(mg/L)

4.40

LCS RECOVERY
( % )

88

~ CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 376.1
WATER

================================================================================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

Parameter

SULFIDE

93L065
PE-31
L065-05

93L064 93L065

SAMPLE
CONC

(mg/L)

10.50

SPIKE
ADDED
(mg/L)

50.00

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

MS
CONC
(mg/L)

64.40

12/16/93
NA
12/16/93

MS
% REC

108

~ CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East side Ext.
EPA 376.1
WATER

==============================================--=============================

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

PARAMETER

SULFIDE

93L065
PE-31
L065-05

93L064 93L065

Sample
(mg/L)

10.50

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

Dup. Sample
(mg/L)

9.80

12/16/93
NA
12/16/93

RPD
( % )

7

~ CKY INC., ANALYrICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618.()818



EPA METHOD 3005/6010
DISSOLVED CAM METALS BY ICP

==========================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE ID:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
PE-31
L065-06
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

12/16/93
12/16/93
12/17/93
12/20/93
WATER
1

Det Limit RESULT
Element (ug/L) (ug/L)
------- --------- ----------
Antimony 100 ND
Arsenic 200 ND
Barium 10 76.5
Beryllium 10 ND
Cadmium 10 ND
Chromium 10 ND
Cobalt 10 ND
Copper 10 ND
Lead 100 ND
Mercury"'" 0.2 ND
Molybdenum 50 ND
Nickel 20 ND
Selenium 200 ND
Silver 10 ND
Thallium 200 ND
Vanadium 10 ND
Zinc 20 ND
A EPA METHOD 7471

~ CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



EPA METHOD 3005/6010
DISSOLVED CAM METALS BY ICP

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
SAMPLE 10:
CONTROL NO.:
% MOISTURE:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
IBLK1W
L061-B1W
NA

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:
MATRIX:
DILUTION FACTOR:

NA
NA
12/17/93
12/20/93
WATER
1

====================================================================

Det Limit RESULT
Element (ug/L) (ug/L)------- --------- ----------
Antimony 100 ND
Arsenic 200 ND
Barium 10 ND
Beryllium 10 ND
Cadmium 10 ND
Chromium 10 ND
Cobalt 10 ND
Copper 10 ND
Lead 100 ND
Mercury" 0.2 ND
Molybdenum 50 ND
Nickel 20 ND
Selenium 200 ND
Silver 10 ND
Thallium 200 ND
Vanadium 10 ND
Zinc 20 ND

" EPA METHOD 7471

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618.8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.: 93L065 DATE RECEIVED: NA
SAMPLE ID: LCS01 DATE EXTRACTED: 12/17/93
CONTROL NO.: L061-L1W DATE ANALYZED: 12/20/93

ACCESSION: 93L061 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
Parameter (ug/L) (ug/L) (%)--------- ------ ------ ------
Antimony 1000 1050 105
Arsenic 1000 998 100
Barium 1000 1020 102
Beryllium 1000 1020 102
Cadmium 1000 1050 105
Chromium 1000 1050 105
Cobalt 1000 1040 104
Copper 1000 1000 100
Lead 1000 1060 106
Mercury" 5.0 5.11 102
Molybdenum 1000 1020 102
Nickel 1000 1060 106
Selenium 1000 1050 105
Silver 1000 996 100
Thallium 1000 952 95
Vanadium 1000 1040 104
Zinc 1000 1050 105

" EPA METHOD 7471

G\t CKY INC.• ANALYTICAL LABORATORIES. 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 3005/6010
WATER-

BATCH NO.:
SAMPLE ID:
CONTROL NO.:

ACCESSION:

93L065
PE-30
L061-06

93L061 93L064

DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

93L065

NA
12/17/93
12j20/93

Parameter

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury.....
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

SAMPLE RESULT SPIKE CONC. SPIKE RESULT SPIKE RECRY.
(ugjL) (ugjL) (ugjL) (%)
------ ------ ------ ------

ND 1000 1030 103
ND 1000 1100 110

684 1000 1680 100
NO 1000 1010 101
ND 1000 1030 103
NO 1000 1010 101
ND 1000 997 100
ND 1000 987 99
ND 1000 1030 103
NO 0.50 0.50 100
ND 1000 1030 102
ND 1000 985 98
ND 1000 444 44+
ND 1000 936 94
ND 1000 981 98
ND 1000 1030 103

104 1000 1140 103

..... EPA METHOD 7471
+ Selenium is out of the control limit of 75-125% matrix spike recovery. Since

the method blank, duplicate, and lab control sample are within the QC limits,
no further corrective action was taken.

~ CKY INC.• ANALYTICAL lABORATORIES. 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East side Ext.
EPA 3005/6010
WATER

================================================================================

BATCH NO.: 93L065 DATE RECEIVED: NA
SAMPLE ID: PE-30 DATE EXTRACTED: 12/17/93
CONTROL NO.: L061-06 DATE ANALYZED: 12/20/93

ACCESSION: 93L061 93L064 93L065

SAMPLE DUP SAMPLE RPD
RESULT RESULT RESULT

Parameter (ug/L) (ug/L) (%)
--------- ------ ------ ------
Antimony ND ND 0
Arsenic ND ND 0
Barium 684 691 1
Beryllium ND ND 0
Cadmium NO ND 0
Chromium NO ND 0
Cobalt NO ND 0
Copper NO ND 0
Lead NO ND 0
Mercury"" NO ND 0
Molybdenum ND ND 0
Nickel NO ND 0
Selenium NO ND 0
Silver NO ND 0
Thallium NO ND 0
Vanadium NO ND 0
Zinc 104 105 0

"" EPA METHOD 7471

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618·0818



EPA METHOD 300
SULFATE

====================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
NA
12/16/93

====================================================================

SAMPLE ID CONTROL NO RESULT DILUTION MDL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-31 L065-07 361 20 20
WBLK1W L061-B1W ND 1 1

MOL . Method Detection Limit.

~ CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618·8889 Fax: (310) 618-0818



EPA METHOD 300
CHLORIDE

===================================================================
CLIENT:
PROJECT:
BATCH NO.:
MATRIX:

Earth Technology Corp.
Metro Rail - East Side Ext.
93L065
WATER

DATE COLLECTED:
DATE RECEIVED:
DATE EXTRACTED:
DATE ANALYZED:

12/16/93
12/16/93
NA
12/16/93

========================-===========================================

SAMPLE ID CONTROL NO RESULT DILUTION MOL
(mg/L) FACTOR (mg/L)

--------- ---------- ------ -------- --------
PE-31 L065-07 191 20 4
WBLK1W L061-B1W ND 1 .2

MOL : Method Detection Limit

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave., Torrance, Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
LABORATORY CONTROL SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

============================================================================

BATCH NO.: 93L065 DATE RECEIVED: NA
SAMPLE ID: LCS01 DATE EXTRACTED: NA
CONTROL NO.: L061-L1W DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

TRUE VALUE FOUND VALUE LCS RECOVERY
PARAMETER (mg/L) (mg/L) ( % )--------- ------- ------- -----
Sulfate 150 138 92
Chloride 30.00 27.50 92

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
SPIKE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East side Ext.
EPA 300
WATER

=============================================================================--==

BATCH NO.: 93L065 DATE RECEIVED: NA
SAMPLE ID: PE-30 DATE EXTRACTED: NA
CONTROL NO.: L061-07 DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

SAMPLE SPIKE MS
CONC ADDED CONC MS

Parameter (mg/L) (mg/L) (mg/L) % REC
--------- ------ ------ ------ ------
Sulfate 246 200 440 97
Chloride 241 100 357 116

~ CKY INC., ANALYTICAL LABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618·0818



CLIENT:
PROJECT:
METHOD:
MATRIX:

CKY QUALITY CONTROL DATA
DUPLICATE SAMPLE ANALYSIS

Earth Technology Corp.
Metro Rail - East Side Ext.
EPA 300
WATER

============================================================================

BATCH NO.: 93L065 DATE RECEIVED: NA
SAMPLE ID: PE-30 DATE EXTRACTED: NA
CONTROL NO.: L061-07 DATE ANALYZED: 12/16/93

ACCESSION: 93L061 93L063 93L064 93L065

Sample Dup. Sample RPD
PARAMETER (mg/L) (mg/L) ( % )--------- ------- ------- -----
Sulfate 246 260 6Chloride 241 244 1

~ CKY INC., ANALYTICAL lABORATORIES, 630 Maple Ave.• Torrance. Calif. 90503 Tel. (310) 618-8889 Fax: (310) 618-0818


