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To: PBS&IJ
625 The City Drive South, Suite 200
Orange, California 92806

Attention: Mr. Alaedin Moubayed

Subject: Geotechnical Design Report for Proposed Soundwall Nos. 224, 603 and 699,
State Route 22 between Beach Boulevard and Tustin Avenue, Cities of Garden
Grove and Orange, California

In response to your request, Leighton Consulting, Inc. (Leighton) has performed a geotechnical
exploration for the proposed Soundwall Nos. 224, 603 and 699 along westbound State Route 22
(SR-22). Our exploration and analysis indicate that the three proposed soundwalls may consist
of Caltrans standard soundwalls supported on Cast-In-Drilled-Hole (CIDH) piles.

This report defines the geotechnical conditions as evaluated from field and laboratory test data
and used in the development of the geotechnical design. It provides recommendations and
specifications for project design and construction. Per the review comment from Caltrans in the
email dated August 20, 2008, additional field exploration using Cone Penetration Tests (CPTs)
was performed for each of the soundwalls and a draft version of this report was issued on
September 11, 2008. An additional review comment was verbally received from Caltrans on
December 2, 2008, regarding the survey benchmark for locations and elevations of our borings
and CPTs. The survey benchmark has been added on the Log of Test Borings.
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If you have any questions regarding this report, please do not hesitate to contact this office. We

appreciate this opportunity to be of service.

No. 69316

Exp. 6/30/10

TK/DIC/Ir

Distribution: (1) Addressee
(4) RMC, Inc.

Respectfully submitted,
LEIGHTON CONSULTING, INC.

i

Tae Kuk Kim, PE 69316
Project Engineer

Djan{Chandra, PE, GE 2376
Senior Principal Engineer

Attention: Mr. Michael Han
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Caltrans Oversight Review Form

In general accordance with Deputy Director Richard P. Weaver’s January 28, 1993
memorandum the project is approved regarding impact on State facilities and conformance with
applicable State standards and practices, and technical oversight was performed as described in
the California Department of Transportation A&E Consultant Services Manual.

Caltrans personnel who had responsibility of geotechnical oversight:

Name Title Registration No.
Civil Engineer

Name Title Registration No.
Engineering Geologist
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1.0  INTRODUCTION

Project Description

The three proposed soundwalls will be located along westbound SR-22 between Beach
Boulevard and Tustin Avenue in the cities of Garden Grove and Orange, California. The
approximate location of the soundwalls is shown on Figure 1.

Soundwall No. 224 will be approximately 777 feet long, to be located on the eastbound
onramp from northbound Beach Boulevard in the city of Garden Grove. California. An
existing block wall of the same length will be removed to accommodate the new wall.
The new soundwall will consist of an approximately 14-foot high masonry block wall
supported on Cast-In-Drilled-Hole (CIDH) piles.

Soundwall No. 603 will be approximately 47 feet long, to be located east of SR-22 and
Interstate 5 (I-5) Connector in the city of Orange, California. It will consist of an
approximately 14-foot high masonry block soundwall supported on CIDH piles. The
individual piles will be connected with a pile cap or concrete barrier.

Soundwall No. 699 will be approximately 2,000 feet long, to be located east of
Cambridge along westbound SR-22 in the city of Orange, California. The new soundwall
will replace the existing Soundwall No. 2 currently located at the same location. The
existing soundwall is 8 to 10 feet high, supported on 12- to 14-inch diameter, 7.7 to 12.5
feet long CIDH piles. The new soundwall will consist of an approximately 16-foot high
masonry block wall supported on CIDH piles.

Purpose and Scope

The purpose of our geotechnical exploration was to evaluate the subsurface conditions
with respect to the proposed project and to provide geotechnical recommendations for
design and construction. Our scope of services included the following tasks:

« Literature Review: We reviewed various documents pertinent to the project site
including boring logs for SR-22 HOV lane widening and as-built Log of Test
Borings (LOTBs) prepared by Caltrans for the existing Soundwall Nos. 2 and 210
located east of Cambridge and east of Beach Boulevard, respectively. The boring
logs for SR-22 HOV lane widening are included in Appendix B. The as-built

<
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LOTBs are presented on Figure 2 (Sheets 9 through 11). A list of references used in
preparation of this report is presented in Section 6.0.

Site Reconnaissance: We performed a site reconnaissance to visually evaluate the
accessibility of the site for drilling equipment and locate and mark the proposed
boring locations.

Subsurface Exploration: We performed a subsurface exploration that consisted of
drilling, logging and sampling of seven 4-inch diameter hand-auger borings to a
maximum depth of 10% feet below the ground surface. Per Caltrans’ review
comment, we also advanced four Cone Penetration Tests (CPTs) to a maximum
depth of 25 feet below the ground surface. The boring and CPT logs are included on
Figure 2 (Sheets 3 through 8) - Log of Test Borings (LOTBs) and the CPT logs are
also included in Appendix C.

Geotechnical Design and Analysis: Geotechnical analysis was performed on the

collected data to develop recommendations for design and construction.

Report Preparation: Relevant geotechnical data were compiled in this report along
with our findings and recommendations for the proposed project.

%
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2.0 GEOTECHNICAL FIELD AND LABORATORY INVESTIGATIONS

Subsurface Exploration

Our field exploration consisted of advancing seven 4-inch diameter hand-auger borings to
a maximum depth of 10% feet below the current grade. Borings HA-1 and HA-2 are
located by the proposed Soundwall No. 224 location, boring HA-3 is located by the
proposed Soundwall No. 603 location, and borings HA-4 through HA-7 are located by
the proposed Soundwall No. 699 location. Additionally, four CPTs were advanced at the
proposed soundwall locations to a maximum depth of 25 feet below the existing grade.

The approximate location of these borings is shown on Figure 2 and summarized in
Table 1.

Table 1 — Approximate Location of Boring

Boring Closast Street | Station No. Offset from SR-22 Elevations (feet,
No. Center Line MSL)
HA-1 223400 550 feet Right 53.0
CPT-1 Beach 223+00 490 feet Right 54.0
HA-2 Boulevard 225+00 220 feet Right 54.0
CPT-2 225+50 200 feet Right 55.0
HA-3 SR-22 and I-5 602+00 220 feet Left 147.0
CPT-3 Connector 602+50 113 feet Left 146.0
HA-4 689+20 140 feet Left 206.0
HA-5 East of 693+20 130 feet Left 208.0
CPT-4 Cambridge 695+80 140 feet Left 209.0
HA-6 Street 696+80 120 feet Left 209.0
HA-7 699+40 120 feet Left 210.0

The survey benchmark of the civil plan that was used to identify the locations and
elevations of our borings and CPTs is shown on the LOTBs (Sheets 3 through 8 of
Figure 2).

Relatively undisturbed samples were collected from the borings using the Modified
California Ring sampler. In addition to driven samples, representative bulk soil samples

were also collected from the borings.
%
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The test borings were logged in the field by a member of our technical staff. Each soil
sample collected was reviewed and described in accordance with the Unified Soil
Classification System. The samples were sealed and packaged for transportation to our
laboratory. After completion of drilling, the borings were backfilled with soil cutting.
Geotechnical logs of the borings are included on Figure 2.

The CPT soundings were performed in general accordance with ASTM Test Method
D3441. The tests consisted of pushing an instrumented cone-tipped probe into the ground
while simultaneously recording the tip resistance and side friction resistance of the soils
during penetration. CPT logs are included on Figure 2 and plots of friction and tip
resistance along with interpretation of the CPT soundings describing subsurface
stratigraphy are also included in Appendix C.

Geotechnical Laboratory Testing

Laboratory tests were performed on representative soil samples to determine the
geotechnical engineering properties of subsurface materials. The following laboratory
tests were performed:

« In-situ moisture content and density;

«  Grain-size distribution;

« Direct shear;

+ Consolidation; and

»  Corrosivity (soluble sulfate contents, chloride, pH, and resistivity).

All laboratory tests, except corrosivity tests, were performed in general accordance with
ASTM procedures. The corrosivity tests were performed in accordance with Caltrans
procedures. Results of the laboratory tests are presented in Appendix A. The results of
in-situ moisture and density tests are also shown on Figure 2 - Log of Test Borings
(LOTBs).

%
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3.0 GEOTECHNICAL FINDINGS

Geologic Setting

The project sites are located in the northwestern part of the Tustin Plain within the
Peninsular Ranges geomorphic province. The Peninsular Ranges geomorphic province
extends 900 miles southward from the Los Angeles Basin to the tip of Baja California
(Yerkes et al., 1965) and is characterized by elongate northwest-trending mountain
ranges separated by sediment-floored valleys. The most dominant structural features of
the province are the northwest trending fault zones, most of which die out, merge with, or
are terminated by the steep reverse faults at the southern margin of the Transverse Ranges
geomorphic province.

East of the sites are the northwest-trending Santa Ana Mountains, a large range which has
been uplifted on its eastern side along the Whittier-Elsinore Fault Zone, producing a
tilted, irregular highland that slopes westward toward the sea. Sediments eroded from the
Santa Ana Mountains have been transported by Santiago Creek and the lower reach of the
Santa Ana River to build a large, broad alluvial fan known as the Tustin Plain. The
Tustin Plain is comprised of relatively flat-lying, unconsolidated to semi-consolidated
clastic sediments that are approximately 1,000 to 1,100 feet thick (Singer, 1973; Sprotte
et al., 1980a and 1980b). Beneath the site, the near surface, unconsolidated, relatively
fine grained sediments are Holocene age (less than 11,000 years old) and consist of
predominately youthful alluvial fan deposits (Sprotte et al., 1980a and 1980b). These
sediments in turn are underlain at depth by sedimentary bedrock of Tertiary age.

Soundwall No. 224

Subsurface exploration relevant to this soundwall includes borings HA-1, HA-2, CPT-1
and CPT-2 by Leighton, borings B-1 through B-3 (Caltrans, 1997), and borings BH-74
and BH-75 (URS, 2006). Based on these borings and CPTs, the subsurface profile for
Soundwall No. 224 generally consists of loose to medium dense silty sand and sand with
isolated layer of firm sandy clay within the upper approximately 20 feet. The soils below
20 feet to 50 feet consist of firm to stiff sandy clay and loose to medium dense silty sand
and clayey sand.

]
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Groundwater was not encountered in our borings to depth of 10 feet below the existing
grade during our field exploration. However, groundwater was encountered in Borings
B-1 through B-3 in 1994 and BH-74 in 2001 by others, at a depth of 10 to 13 feet below
the existing grade. The historically high groundwater table at the site is 10 feet or
shallower below the ground surface (CDMG, 1997a).

We have performed direct shear test on a representative sample collected from our
boring. The cohesion intercept (¢) and friction angle (¢) representing the effective shear
strength of the soils were found to be 40 psf and 30 degrees, respectively. The test result
1s presented in Appendix A. Based on these test result, SPT blowcounts and soil types,
the shear strength parameters and unit weights selected for design are presented in
Table 2.

Table 2 — Generalized Soil Profile for Soundwall No. 224

Depth bel icti
e _ _ Total Unit FrlCth(I‘)l Cohesion”
Existing Grade Generalized Soil Type Weight (pcf) angle (psf)
(feet) - ghttp (degrees) g
0to 20 Silty Sand / Clayey Sand 120 30 -
S
200 50 Sandy Clay/ Silty Sand/ 110 i 650
Clayey Sand

() Based on SPT blow counts of subsurface soil (NAFVAC, 1988) and laboratory test results

Soundwall No. 603

Subsurface exploration relevant to this soundwall includes boring HA-3 and CPT-3 by
Leighton and borings GMR B-41, GMR B-42 and BH-53 (URS, 2006). Based on these
borings and CPT, the subsurface profile for Soundwall No. 603 generally consists of
loose to medium dense silty sand and clayey sand within the upper approximately 20 feet.
The soils below 20 feet to 30 feet consist of loose to medium dense clayey sand and sand
with isolated layer of sandy clay.

Groundwater was not encountered in our boring and previous borings by others within

the site vicinity to the maximum depth of 100 feet below the existing grade. The
historically high groundwater table at the site is deeper than 40 feet below the ground

surface (CDMG, 1997b).
&
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We have performed direct shear test on a representative sample collected from our
boring. The cohesion intercept (c) and friction angle (¢) representing the effective shear
strength of the soils were found to be 100 psf and 26 degrees, respectively. The test
result is presented in Appendix A. Based on these test result, SPT blowcounts and soil

types, the shear strength parameters and unit weights selected for design are presented in
Table 3.

Table 3 — Generalized Soil Profile for Soundwall No. 603

Depth bel icti
SR DI . _ Total Unit FI’ICtIC();'I) Cohesion'"
Existing Grade Generalized Soil Type Weight (pcf) angle (psf)
(feet) gntip (degrees) P
0 to 20 Silty Sand/ Clayey Sand 120 26 -
Clayey Sand/ Sand/
20to 3 ¥ -
- Sandy Clay 110 -+

() Based on SPT blow counts of subsurface soil (NAFVAC, 1988) and laboratory test results

Soundwall No. 699

Subsurface exploration relevant to this soundwall includes borings HA-4 through HA-7,
and CPT-4 by Leighton, borings SW-8 through SW-11 and RB-12 (Caltrans, 2002), and
borings GMR B-133 GMR B-135, GMR B-136 and GMR B-153 (URS, 2006). Based on
these borings and CPT, the subsurface profile for Soundwall No. 699 generally consists
of loose to dense sand with varying contents of gravel and silt within the upper
approximately 13 feet. The soils below 13 feet to 20 feet consist of medium dense to
dense silty sand and gravelly sand.

Groundwater was not encountered in our borings and previous borings by others within
the site vicinity to the maximum depth of 100 feet below the existing grade. The
historically high groundwater table at the site is on the order of 30 feet below the ground
surface (CDMG, 1997b).

We have performed direct shear test on a representative sample collected from our
boring. The cohesion intercept (c) and friction angle () representing the effective shear
strength of the soils were found to be 0 psfand 37 degrees, respectively. The test result is
presented in Appendix A. Based on these test result, SPT blowcounts and soil types, the
shear strength parameters and unit weights selected for design are presented in Table 3.

1
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Table 4 — Generalized Soil Profile for Soundwall No. 699

Depth bel icti
SHAL _ _ Total Unit FHCU?B Cohesion‘”
Existing Grade Generalized Soil Type Weight (pcf) angle (ps)
(feet) IR (degrees) P
0to 13 Silty Sand/ G.ravelly Sand/ 110 35 )
Silt
13 to 20 Silty Sand/ Gravelly Sand 110 33 -

) Based on SPT blow counts of subsurface soil (NAFVAC, 1988) and laboratory test results

Corrosion Potential

Representative samples of the subsurface soils for each soundwall were subjected to
analytical testing to evaluate the potential for corrosion to concrete and ferrous metals. The
test results are included in Appendix A and indicate the tested soils exhibited sulfate
concentration of 111 to 165 parts per million (ppm), minimum resistivity of 2,966 to 6,200
ohm-cm, chloride concentration of 52 to 56 ppm, and pH level of 7.4 to 7.8.

Caltrans specifications define a corrosive soil as a material in which any of the conditions
exist: chloride content greater than 500 ppm, soluble sulfate content greater than 2,000
ppm, a minimum resistivity less than 1,000 ohm-cm, or a pH of 5.5 or less. Based on the
guidelines established by Caltrans, the subsurface soils are considered not corrosive to
structural concrete.

]
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4.0 FOUNDATION DESIGN RECOMMENDATIONS

Based upon our evaluation of the soils and geologic information, we conclude that the proposed

project is feasible from a geotechnical standpoint, provided that the recommendations presented
in this report are properly incorporated in the design and construction of the project. The
recommendations in this report are considered minimum and may be superseded by more
stringent requirements of the structural engineer and/or the governing agencies. Leighton should
be notified, in a timely manner, of changes in the project plans that might impact
recommendations in this report.

4.1

4.2

Soundwall No. 224

We understand that this soundwall will consist of an approximately 14-foot high masonry
block wall, supported on CIDH piles with a pile cap connecting the individual piles.
Based on the as-built plan (Caltrans, 1997), the existing Soundwall No. 210 is located
immediately to the east of this proposed soundwall. The western portion of this existing
soundwall consists of an approximately 16 feet high masonry soundwall, supported on a
shallow foundation with a width of 5 feet 6 inches and a minimum embedment of 1 foot 9
inches.

The pile spacing and diameter for Soundwall No. 224 should be designed per Caltrans
Standard Plans B15-5 with a soil friction angle value (¢) of 30 degrees. Case 1 for level
ground on both sides of soundwall may be used for design if the closest horizontal
distance from the top of slope and the soundwall is 15 feet or more. If the distance is less
than 5 feet, Case 2 for level ground on one side and sloping ground on the opposite side
may be used for design.

Soundwall No. 603

We understand that this soundwall will consist of an approximately 14-foot high masonry
block wall, supported on CIDH piles. The individual piles will be connected with a pile
cap or concrete barrier. Based on the as-built-plan (Caltrans, 1998), the western portion
of the existing Soundwall No. 384, located to the east of the proposed soundwall, consist
of an approximately 12% feet to 14'% feet high masonry soundwall supported on 16-foot
long CIDH piles. Based on the information collected from our borings, the subsurface
soils at the foundation level for the proposed soundwall is expected to generally consist

%
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The pile spacing and diameter for the Soundwall No. 603 should be designed per Caltrans
Standard Plans B15-5 and B-15-8 with a soil friction angle value (¢) of 25 degrees. If the
closest horizontal distance from the top of slope and the soundwall is 15 feet or more,
Case 1 for level ground on both sides of soundwall may be used for design. Otherwise,

Case 2 for level ground on one side soundwall and sloping ground on the opposite side
should be used.

Soundwall No. 699

We understand that this soundwall will consist of a 16-foot high masonry block wall,
supported on CIDH piles with a pile cap connecting the individual piles. The proposed
soundwall will replace an approximately 2,000 feet of the existing Soundwall No. 2.
Based on the as-built-plan (Caltrans, 2002), the existing Soundwall No. 2 consists of 8-
foot high wall supported on 12- to 14-inch diameter, 7.7 to 12.5 feet long CIDH piles.
Based on the information collected from our borings, the subsurface soils at the
foundation level for the proposed soundwall is expected to generally consist of loose to
medium dense silty sand, gravelly sand and silt.

The pile spacing and diameter for the Soundwall No. 699 should be designed per Caltrans
Standard Plans B15-5 with a soil friction angle value (¢) of 35 degrees. If the closest
horizontal distance from the top of slope and the soundwall is 15 feet or more, Case 1 for
level ground on both sides of soundwall may be used for design. Otherwise, Case 2 for
level ground on one side soundwall and sloping ground on the opposite side should be
used.

1
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5.0 CONSTRUCTION CONSIDERATIONS

Removal of Existing Foundations

The western portion of the existing Soundwall No. 2 will be removed and replaced with
Soundwall No. 699. Based on the as-built plan (Caltrans, 1979b), the existing soundwall
is supported on 12- to 14-inch diameter, 7.7 to 12.5 feet long CIDH piles. We
recommend that the existing CIDH piles should be removed to at least 2 foot below the
foundation level and replaced with sand/cement slurry or properly compacted fill. The
remnants of the existing piles may create significant construction difficulties with the
installation of new piles. Based upon the actual as-built conditions exposed in the field
after demolition, some adjustment in planned pile locations may be necessary to ensure
adequate clearance from existing piles. The minimum clearance between proposed and
existing piles is recommended to be at least 1 foot, but field conditions should be
considered in the final determination of pile locations. In addition to the potential for pile
offset, drilling difficulties may be encountered where new piles are planned to be located
in close proximity to existing piles where the as-built orientation of the existing piles are
not plumb.

CIDH Pile Construction

CIDH piles will be constructed using the conventional soil augering equipment and
technique to advance the drilled hole and remove soil cuttings. The drilling operations
are recommended to be observed and evaluated by a representative of the geotechnical
engineer to allow further evaluation of the actual subsurface conditions. It is anticipated
that the construction of CIDH piles for the proposed developments would be feasible
using the dry construction method in accordance with the Caltrans Standard
Specifications. Shallow groundwater, however, may be encountered during installation
of the CIDH piles for the proposed Soundwall No. 224, In the event that the boreholes
cannot be maintained open due to the presence of caving sand and/or perched
groundwater conditions, temporary casing or drilling slurry may be employed to facilitate
the construction of the CIDH piles. The installation/removal of temporary casing or the
use of slurry for borehole stability should be in accordance with the Caltrans Standard
Specifications to reduce the potential for adversely affecting the frictional resistance of
the soils and, thereby, reducing the load capacity of the piles.

%
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To maintain a relatively clean hole and to achieve high quality CIDH pile construction, it is
recommended that the entire construction operation including drilling of the CIDH pile,
lowering of the reinforcing cage, and the concrete placement, be carried out consecutively
in the same day. We further recommend that the use of a drop chute or a tremie pipe with
pump concrete are to be considered to avoid concrete segregation during CIDH pile
construction.

Groundwater Control

Based on the current and previous field explorations, groundwater levels at the sites for
Soundwall Nos. 609 and 699 are expected to be below the depths of construction.
Localized perched groundwater may exist at shallower depths on a seasonal basis.

Groundwater was encountered at a depth of 10 to 13 feet below the existing grade for
Soundwall No. 224, Placement of concrete with a drop chute or tremie pipe is expected
to displace the groundwater that may accumulate at the bottom of the CIDH pile
boreholes.

Earthwork

Onsite soils to be used as compacted structural fill should be free of organic material
and/or construction debris. Any imported fill soil should be approved by the geotechnical
engineer prior to placement as fill. Fill soils should be placed in loose lifts not exceeding
8 inches, moisture-conditioned as necessary to within three percent above optimum, and
compacted to a minimum of 90 percent of the maximum density as determined by
Caltrans Test 216. Crushed aggregate base should be compacted to a minimum of 95
percent relative compaction. Subgrade within a depth of 30 inches below the finished
grade should also be compacted to at least 95 percent relative compaction.

Additional Geotechnical Services

The proposed construction involves various activities that would require geotechnical
observation and testing, including placement of compacted fill and CIDH pile installation
for the soundwalls. These and other soils related activities should be observed and tested

by a qualified representative of the geotechnical engineer.
ei'
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Geotechnical recommendations presented in this report are based on the conditions
encountered at the test boring locations and information gained from review of as-built
plans as well as our understanding of the current project plan. Our recommendations
should be revised, as necessary, based on the actual soil condition and any modification
of the current plans, and incorporated into the final design plans and specifications.
Conclusions and recommendations presented in this report should be reviewed and
verified by the geotechnical engineer during site construction and revised accordingly, if
exposed geotechnical conditions vary from our current understanding and interpretations.

%
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APPENDIX A



Boring No. o HA-6 -
Sample No. R-1 -
Depth (ft.) 5.0 _
| Sample Type Drive : i
| Dark brown ‘
Soil Identification Sity Sand with
gravel (SM)
Pocket Penetrometer (tons/ft?) 0.00 B
Weight Soil + Rings / Tube (g) 736.00
Weight of Rings / Tube  (g) 177.60 |
Average Length (in.) 4.00
Average Diameter (in.) 2416 | |
Wet, Wt. of Soil + Cont. (g) 277.70 B
_Dry Wt of Soil + Cont. (g} 264,70
Weight of Container (9) 39.10 -
Container No. .
Bt e S— — e T& —
Wet Density 116.0 ]
Moisture Content (%) 58 o -
Dry Density {pcf) 109.7 ~
Degree of Saturation (%) 29.0 o

~

Leighton

MOISTURE & DENSITY of SOILS

ASTM D 2216 & ASTM D 2937

Project No.:
Client Name:
Tested By:

Project Name: 1-5/ SR-22 Soundwall

602198-001

LCI / Irvine

S. Felter

Date:

05/27/08

MEDHABR-
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% Leighton

MOISTURE CONTENT

ASTM D 2216

Project Name: 1-5/SR-22 Soundwall Tested By: S. Felter
Project No.:  602198-001 Date: 05/27/08
Checked By: LF
Date: 05/30/08
Boring No. HA-1 HA-1
Sample No. R-1 R-2
Depth (i) 5 10
Sample Type Drive Drive
Sample Description Yellowish olive
Olive green | brown poorly
Sand (SP) | graded sand

(SF)
Wt. wet soil + container (g) 274.20 225.00
Wt. dry soil + container (g) 256.70 212,90
Weight of container (g) 38.93 38.95
Moisture Content (%) 8.0 7.0
Boring No.
Sample No.
Depth ()
Sample Type

Sample Description

Wt. wet soil + container (g)

Wt. dry soil + container (g)

Weight of container (g)

Moisture Content (%)




No Time Readings

03520 1.0280 i
0.3500 6 2380
E} 0 3320 0.5380
E 0 3460 - 0 7380 -
= ! d
[ I v
= 0.3340 ix 0.6380 —
S 1 i
E i
g_ 9.3420 05300 -
2 i
a] i
0.3400 0.4380 B—
0.33380 | (.3380
2.1 1.0 0.0 10.0
Log of Time {min.) Square Root of Time (min.'?)
0.00 G—m——y :
] Inundate with !
1 Tap water
0.50 ™
NG /
1.00 -
— 1.50 1 5
2 ] N
S o \
;% 2.00 1 N -
£ N
S N
W 2.50 AN
D -
L \}
] ~ \
3.00 \ il
3.50 S \ :
] ;
400 |
0.10 1.00 10.00 100.00
Pressure, p (ksf)
. | P
Borin Sample Depth Moisture i id Rati Degree o
Mo 9 Nop (&P) Content (%) Dry Density (pcf) Void Ratio Saturation (%)
) ] Inital | Final | Initial | Final | Iniial | Final | Initial | Final
HA-2 R-1 2.5 13.3| 21.9 103.1| 103.1|0.634 | 0.592 57 | 93
Soil Identification: Olive brown Silty gravelly Sand (SW)
Project No.: 602193-001

~
% Leighton

ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
(ASTM D 2435)

I-5 / SR-22 Soundwall

06-08




Deformation Dial Reading (in.)

No Time Readings

0.5520 i : 1.0380
0.3500 ¢.9380 [
G 3480 0.8380 L
0.3480 ‘ 0.7560
0.3440 ‘ 0.6380
0.3420 05380
034060 0.4350
I
0 3380 05380 H
01 1.0 a.n 0.0
Log of Time (min.) Square Root of Time (min."?)
0.00 e :
M Inundate with
| ! Tap water
0.50 N
| NG /’
1.00 |
—~ 150
2 | N
5 \
= 2.00 4
o N
£ N
—
9 N
@ 2.50 o I
[
] - X
r ‘\ \
N \
3.00 \
| q \
3.50 gt
] ey
4.00 - ‘ ;
0.10 1.00 10.00 100.00
Pressure, p (ksf)
. 3 f
Borin Samble Depth Moisture . . o Degr;eo
o g Nop (ﬂI:J) Content (%) Dry Density {pcf) Void Rati Saturation (%)
] ] Initial | Final | Initial | Final | Inttial | Final | Initial | Final
HA-2 R-1 2.5 13.3 | 21.9(103.1103.1| 0.634 | 0.592 | 57 93

Soil Identification: Olive brown Silty gravelly Sand (SW)

pa Project No.: 602198-001
_ ONE-DIMENSIONAL CONSOLIDATION
s Leighion PROPERTIES of SOILS I-5 / SR-22 Soundwall
{ASTM D 2435)
06-08
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Leighton

DIRECT SHEAR TEST RESULTS

Consalidated Undrained

. 57 IMWML.A aiia
sonf /-
@
g
7
@
Q
£
7,3
3.00 -
2.50 g
~ / -
7 2,00: //‘/ /TL .......... _ .
& paie |
£ 150 v
L% b { ”~
g 3 e f
£ 1.00 ‘ ]
7 ] Pl Peak Strength: ¢ = 33°, ¢ = 100 psf
] e Ultimate Strength: ¢ = 30°, ¢ = 40 psf
0.50 e | |
i I i
] ! |
7 B A N S N N U SO SN (R (S S .
000 050 100 150 200 250 3.00 350 400 450 500 550 6.00
Normal Stress (ksf)
Boring No. | HA-2 Normal Stress (kip/ft2) 0.500 1.500 | 4.000
Sample No, | R-2 Peak Shear Stress (kip/ft2) @ 0.478 W 1.072 A 2.801
Depth(ft) 5 Shear Stress @ End of Test (ksf) |[© 0.380 | 00.887 | A 2.452
Sample Type: _Deformation Rate (in./min.} 0.0500 0.0500 0.0500
Drive Initial Sample Height (in.) 1.000 1.000 1,000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 6.24 6.24 6.24
Olive brown Sand (SP) Dry Density (pcf) 109.6 112.0 113.4
Saturation (%) 313 33.3 34.7
Soil Height Before Shearing (in.) 0.9978 0.9915 0.9811
Final Moisture Content (%) | 165 | 159 15.1
Project No.: 6021$8-001

I-5 / SR-22 Soundwall (Beach Blvd.)

05-08

DS HA-2R-2




2.50 -

Sheaar Stress (ksf)

2.50 , . ,
1 i ; i
] = ! | 1
2,00 - . Y P
= 1.50 1 : :
v ] \
@ E |
7 ] . | |
E 1.00 — e
& ] Peak Strength: ¢ = 25°, ¢ = 150 psf
] Ultimate Strength: ¢ = 26°, ¢ = 100 psf
0.50 - ‘ — T T F e
- 1 |
p 1 i
> i
000 ] T T LI N S e S S B N N B e s e s e A s e e s S S T I‘ TTY T T 7T 7T 1 T°7T
000 050 1.00 150 200 250 300 350 400 450 500
Normal Stress (ksf)

Boring No. | HA-3 | Normal Stress (kip/ft2) 0.500 | 1.500 4.000 |
| Sample No.| R-1 Peak Shear Stress (kip/ft2) ® 0.402 W 0.965 A 2.097
| Depth(ft) | 5 Shear Stress @ End of Test (ksf) | © 0.321 |0 0.949 |4 2.087

Sample Type: Deformation Rate (in./min.) 0.0500 0.0500 | 0.0500

Drive Initial Sample Height (in.) 1.000 1.000 1.000

Diameter (in.) 2.415 | 2415 2.415

Soil Identification: Initial Moisture Content (%) 812 | 812 8.12

Brown clayey sand / sandy Dry Density (pcf) 110.4 1115 1140

lean clay (SC)/ (CL) Saturation (%) 41.6 43.3 45.8

Soil Height Before Shearing (in.) 0.9956 0.9812 0.9832
Final Moisture Content (%) 19.2 18.2 15.9
~ Project No.: 602198-001
: DIRECT SHEAR TEST RESULTS
- - n(I-5
Lelghton Consolidated Undrained -5/ SR-22 Soundwall (I-> Connector)

05-08

DS HA-3 R-1




3.50
3.00
= 2.50
2
@ 2.00
o
P 150
i3]
q
—
@ 1.00
0.50
0.00 +
3.50 T - T r T 7 —T T
1 | R [
3.ooi | T o |
. ! ‘ ! i
: ; \ | ‘ .
2.50 : LAy SO
% ] \ ' ] ' { | :
= ] i | | !
@ 2.00 ] ; ; ) C [ |
i ] i' ‘ 1 ! | i
& ] .
= 150 5 . - | .. N
E ] I ! L i L . —
2 001 o i ! ! [Peak Strength: ¢ = 37°, c = 0 psf
: i Ultimate Strength: ¢ = 37°, ¢ = 0 psf
000- lll‘lll"J;l"lill%‘i"lll""l""l-llIilllll'l";ll"ll"l;ll'ljll'll
0.00 050 1.00 150 200 250 300 350 400 450 500 550 600 6.50 7.00
Normal Stress (ksf)
__Boring No. | HA-7 ~ Normal Stress (kip/ft2) 0.500 1.500 \ ~4.000 |
_Sample No.| R-1 Peak Shear Stress (kip/ft?) e 0.330 M 1.034 A 3.056
Depth(ft) | 5 Shear Stress @ End of Test (ksf) | O 0.346 00937 |A3.056
Sample Type: | Deformation Rate (in./min.) 0.0500 | 0.0500 | 0.0500
Drive Initial Sample Height (in.) | 1000 | 1000 | 1.000
| B Diameter (in.) 2.415 2.415 2.415
Soil_Identification; Initial Moisture Content (%) 3.06 ‘ 3.06 3.06
Brown silty sand with gravel Dry Density (pcf) 103.1 107.1 110.9
(SM)g Saturation (%) 13.0 144 | 159
Soil Height Before Shearing (in.) 0.9945 0.9836 0.9644
Final Moisture Content (%) |  19.1 18.2 16.6
4 Project No.: 602198-001
: DIRECT SHEAR TEST RESULTS .
- - d Cambridge St.
Lelghton Consolidated Undrained 1-5 / SR-22 Soundwall (Cambridge St.)
05-08

DS HA-7 R-1
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SOIL RESISTIVITY TEST

% Leighton DOT CA TEST 532 / 643
Project Name:  I-5 / SR-22 Soundwall Tested By : V. Juliano Date: 05/23/08
Project No. : 602198-001 Data Input By: LF Date: 05/30/08
Boring No.: HA-2 _ Depth (ft.) : 0-5
Sample No. : Bag-1
Soil Identification: SM/CL -
. water | Adiusted | oo dctance Soil Moisture Content (%) (MC)) | 10.62
Specimen Maisture . ‘ L
No, |Added(mly " | Reading | Resistivity Wet Wt. of Soil + Cont. (g) 161.15
] Wa) ' “mg (ohm) | (ohm-cm) Dry Wt. of Soil + Cont. (g) 151.13
1 100 19.13 465 3137 Wt. of Container  (g) 56.78
2 200 27.64 440 2968 ContainerNo. | ,
3 300 36.15 450 | 3036 Initial Soil Wt. (g) (Wt) 1300.00
4 ] Box Constant 6.746
5 | MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content Chloride Content Soil pH h
(ohm-cm) (%) (ppm) (ppm) pH ‘ Temp. (°C)
DOT CA Test 422 DOT CA Test 532 / 643

DOT CA Test 532 / 643

WE

DOT CA Test 417 Part I1

22.4

Soil Resistivity (ohm-cm}

3150

3130 +

3110

3060

3070

L1

4T

3050

Lt
’./

3030

3010

2990

2870

2950
15.0

20.0

25.0

30.0 35.0

Moisture Content (%)

40.0



Ay
£

ighton

SOIL RESISTIVITY TEST
DOT CA TEST 532 / 643

Project Name:  I-5 / SR-22 Soundwall Tested By : V. Juliano Date: 05/23/08
Project No. : 602158-001 Data Input By: Date: 05/30/08
Boring No.: HA4 Depth (ft.) :
Sample No. : Bag-1
Sail Identification: (SM)g
. water | Adusted | tance | soi Moisture Content (%) (MCi) 3.80
Specimen i Moisture . L —
No. Added (ml) ! Content Reading | Resistivity Wet Wt. of Soil + Cont. (g) 199.68
) (Wa) Mgy | (ohm) | (ohm-cm) Dry W. of Soil + Cont. (g) 194.83
1 100 11.78 1300 8770 Wt. of Container (g) 67.20
2 200 19.77 940 6341 Container No.
3 300 27.75 960 6476 Initial Soil Wt. (g) (WE) 1300.00
4 Box Constant 6.746
5 MC =(((1+Mci/ 100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content Chlaride Content .~ SailpH
(ohm-cm) (%) (ppm) (ppm) pH | Temp.(O)
DOT CA Test 532/ 643 DOT CA Test 417 DOT CA Test 422 DOT CA Test

8000

8500

8000

7500

7000

Soil Resistivity {ohm-cmy})

6500

6000

10.0

15.0

20.0

25.0

Moisture Content (%)

30.0



Moisture Content (%)

> Leiahton SOIL RESISTIVITY TEST
g DOT CATEST 532/ 643
Project Name:  I-5/ SR-22 Soundwall Tested By : V. Juliano Date: 05/23/08
Project No. : 602198-001 Data Input By: LF Date: 05/30/08
Boring No.: HA-7 Depth (ft.) : 0-5
Sample No. : Bag-l
Soil Identification: (SM)g o
.| Water Adjusted | p cistance Soil Moisture Content (%) (MCi) 6.91
Specimen ! Moisture . e L
No. |Added(m)| "o | Reading | Resistivity Wet Wt. of Scil + Cont. (g) 167.06
) Wa) g (ohm) | (ohm-cm) Dry Wt. of Soil + Cont. (g) 160.84
1 100 | 15.13 1100 7421 Wt. of Container  (g) 70.81
2 200 23.36 590 3980 Container No.
3 300 | 3158 620 4183 Initial Soil Wt. (g) (Wb 1300.00
4 Box Constant 6.746
S 1 MC =({{1+Mci/ 100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Sulfate Content Chloride Content Soil pH
(ohm-cm) (%) (ppm) (ppm) pH | Temp.(°C)
DOT CA Test 532 / 643 DOT CA Test 417 DOT CA Test 422 DOT CA Test
52 AL e R % ;R
3780 25.7 111 54 7.80 224
7500
LY
7000 \ -
AN -
AY —]
A} |
= 6500 \\
3 N\ I T -
BOOO b
£ T = +—
e AN -
2 5500
Z \
i | N
¢ 5000 -
& \\ ‘[ —
% .
& 4500 S —
N — Lo
4000 e
r“"“-_
e L
3500 ]
15.0 20.0 25.0 30.0 35.0



-
e Leighton Soluble Sulfates
{Hach Sulfate Test Kit)

Project Name: 1-5 / SR-22 Soundwall
Project Number:  602198-001

Date: ~ 06/03/08
Technician: ~_G.Bathala

Sample Identification Dilution Reading (PPM) % Sulfates
Tube Reading H,0:50il Ratio
Boring No.: HA-3 3:1 55 X 3 - 0.0165

Sample No: -1 = 165

Depth (ft.): 5

Boring No.:
Sample No;
Depth {ft.):

Boring No.:
Sample No:
Depth (ft.):

Boring No.;
Sample No:
Depth {ft.):

Boring No.:
Sample No:
Depth {ft.):

Boring No.:
Sample No:
Depth (ft.):

Boring No.:
Sample No:
Depth (ft.):

Boring No.:
Sample No:
Depth (ft.):

Boring No.:
Sample No:
Depth (ft.):

Boring No.:
Sample No:
Depth (ft.):
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State Route 22 HOV Lane Design-Build
Orange County, California
URS Project Number 29866278

Key to Log of Boring
Sheet 1 of 1

2
;

RBMRKS.AND

MATERIAL DESCRIPTION
_ OTHER TESTS

@10\951300 m
Graphis Log

! SNA_SACCTAGR): THADOS hayeolirany

Report: GEO_10_SNAGMR_ METRICKEY:

EI Elavation,
melers

B EE

Dry Unit
E’ W%gm. &kN/af

COLUMN DESCRETIONS »

Elevatipti; Elevation i melars refersncad o indicated datum. .Il Molsturs Content:  Moisture conlert of 5ol sampta meastsed
. in laboratoey, expressed as parcentage of dry weight of specimen.
Depth: Depthin meters below the ground surface.

E] Gy Unit Wel Dry weight per unit volume of soll sampla
Sampla Type; Type of ol samipla cofecled 3t depth hterval measured

[t et
3]

B Number
(]

[=]

texy, in KioNewtons per cubic mater.

Ehown; sampler symbols are explained .
TPE emarks and Other Tests: Comments and chservations

regalding
Sample Number;  Sampla identificafion number, d o sampling made by drller or izl parsonnel. Dther fieid and
tabomlory test resulis, ushg the following abbrevistions:

ling Resistapce: Number of biows required b advance
u:vsnfs!ﬂﬁl‘:ﬁmmbemﬁmﬁmmlmw.ordmamh coup Compachon lest by madified effort
mm noted, using a 63.5-kg hatnmer with a 760-vn drop, Sampfing CORR Chemical tests to assess comoshvily
resistanca of *50/115" Indicatles 50 blows lor 115-mum drive. csghlg waﬁl consclidation lest
Graphle Log: _(Graphle deplcon of suhsufaco malerial i D et tan 2 microns
encoun : lyplcal symbals ara explained below. o Uik Fimét {from Atterberg Emits test), %
Materlal Descriptlon:  Classification and desaipiion of malesial A Plasticity hdaxgu. PLI, %; NP=nonplastic
encountered, may nclude relativa densily / consislency, color, SA Sieve analysis, Y<#200 n‘;g;:a
?eumﬁme' romcomehp ond % Unmnhnggnu;r?swe mﬁgtﬁ test, XPa
' WA Wash on 2200 sieve, %<#200 sleve
TYPICAL MATERIAL GRAPHIC SYMBOLS
NS [ T Lo
) NN e %8| GraveL
SAND DAY SLT A CLAY AP
s] sANDY SILT or o SANDY CLAY o DM A
o [~ PEAT andior ORGANIC |
R il ARY ROCK
\ ;] FILL MATERIAL [0 MATTER IGNECUS ROCK | SEDIMENTARY
TYFPICAL SAMPLER GRAPHIC SYMBOLS' THER GRAPHIC SYMBOLS
. i i N
: §1-mm-ID Califomia \\ 35mmaD unlined spi 2 Flesd weater encountered at lime of dridling and sampling
E sampler wilh teass liners h spoon (SPT) (ATD)
' l Skatic water java) measwred in boring at specified time
51-mm-ID Modifiad after driling

Bulk f bucket sampla

Cafforn(a with brass liners —=— {nfarred or gradational contac betwesn strata

GENI NOTES

1. Sol dassifications ara based on the Unified Seil Classification System. Descriplions and stratum Enes are inlerprelive; actual
fthologic changes Aay be gradual. Field descripbons may have been modified 1o reflect rasufts of lab tests,

2. Dasciptions on these kogs apply only al the spediic boarng Iocations and at the time the borings were advancad. They are
not warmanied kK be rapreseniative of subsurface conditions al olher Incations o imes.
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GEOTECHNICAL BORING LOG
Project Hame: SR22 HOW Lane Widenlng . Date Starmaz 02/22/01 Boring Me.: BH-74
DistrictCountyMonaiP: 12-0RA-X2- 1,45-19.05 " Dac Fpished: DERRAN
Project EA; 12071611 Drive Walght (kg): 53.6
Staticn{m): G7+85 Dropimm): T&2 )
Offsel{m): 64558 Tyae of Orib Fig: Aotary Wash
Elevation{m): 15.57 - Boring Ctardinaies: NET9215, £1838721
Ground Warter Sav.im): 1227 ] EnginearGeologlss 55
: SUBSURFACE PROFILE SAMPLE LAE DATA
5 g -~ [ E 22 -— 8
: % . Deseription 5 | B k] 2 E ~ I Fla]| 558 Eg e E
il B 2 (5|2 £ SIE|E|IG|E| =2 155|588
| o a2 |1E312] 2 |8 | & |Flgld|s=2 |BEE |5~ &
15.8 T M, | Ground Sudace
- MATIVE: SILTY SAND (SM)
- 1 brown
137 2 SANDY SILT (ML)
; 4 33 1| very sott, light brown 511 8| 000
14
¥ 4-{ 5
¥ r‘ j 6 SILTY SAND (SM) Ns2| D 454 -
. 2 lonse, fight brown
N 4 7
I 18
i (13 v
42
: Jrog 3 : e
:u'; : 11 3‘ medium dense J 5.3 & 5- 6.5 15 as) 15.3
e 2 I
g ﬂ' -123_ i
4133 4
T
i {1—{15=
S 54| B | 812,17 19
j 5
17
i o] 18
e o | CLAYEY SAND (SC)
R0 - soft, ofive gray, medium plasticity £
=21 &5 5 0,11 2z
Qe
J225
H23 7
<24
Bz ”
h S| D 112 26 160 471508
Tege S
127
7428
129
o ° AL L
. W
SAMPLE TYPES: . QTHER TESTS: .
C: Ruek Core £5; Cansolldatlan CT: Compaction OFFICE OF GEOTECHN‘CAL
5! Spilt Spoan D5: Direct Shear E3; Expansion tndex DESIGN SOUTH
0; Orive Semple CA: Corroslon . G5; Spaddfic Gravity <
T: Tuly Samiple yC: Uneynfined Compression
| .S Buik Samole Shest: 102




GEOTECHNICAL ZORING LOG
Project Name: SR22 HOV Lane Widening Date Smarnies; DAZ2/M Soring Ne.: BH-T4
DistricyCoumyAouie/KP:  12-0RA-22- 1.4B-18 D5 Dar> Finishad: DR
Project EA- 12-0738711 Drive W eight kg 53.5
Sarenim): 57+85 Drep{mm): 782
Orffses(m): 64.55R _ ’ Type of Drili Rig: Ratary Wash
Tevation{m}: 15.57 Boring Coordnates; NETRZIS, E1836T
Cround Water Elev.{m); 1227 = Engineer/Geolegisc 585
SUB5URFACE PROFILE SAMPLE LAB DATA
H é _ Descripilan = 5 8 E g = - =1 EE‘ N e
| 2| 3 2 (2lel 2 (8| :|g|g E122f s8] 2
[ LA = = = w
@) & 12|58 % |2 e|g|8|d &sf|2gl5e ¢
i —
dag & | SANDYLEAN CLAY (L) s s | 123 | 5 18 18.1
31 3: firrn
£ /
_ - a2 /
: ]33? 14
J34
i 5—35 //_/_::
: 7] ¥ 55
jga 1 Y 58| 0 34,5 31
adsp /
Tk 1 //
40 . o /
o Jas interbedded with silty sand :// deal g 555 10
‘142—1 /
Tas ‘-%L 13 /
A %
" s /
~45.§ﬁ 14 /_,j,/s-m Dl 1812 25 52,10
147 5 POORLY GRADED SAND (5F)
gray, fine-grained
1=48
Jasd (d Betom ot boring at14.2m
=50 Groundwater encountered at 3.3 m
7 51 Temporary piezometer installed
o7 Not backfilied
52 ;
Jea T 'S
-1 54
=55
J58 ‘7‘
. =57
“2]sm
593~ 18
60
SAMPLE TYPES: OTHER TESTS:
’ C: Rock Core C5: Consplidatian CT: Compzction OFFICE OF GEOTECHNICAL
&: Sptit Spoan OS&: Dirsct Sh=ar El: Sxpansipp Index DESIGN SOUTH
B Orive Sample s CR: Compsion . . G5 Specific Gravity . .
T: Tube S=mple UC: Unconfined Compreision nest: 2 62
8: Bulk Bemaly et 2 o




8: Bulk Samole

GEOTSCHNICAL BORING LOG
Praject Namme: SR22 HOV Lazee Wid2ning Date Swnes: 0Z7m Baring No.; BH-TS
DismicvCounyMouteA(: 12-0FA-22. 1,48-19.08 Date Finishad: DR27/01
Project SA: 12071611 DOrive Wehaht [kg): 63.6
Stagpnim): 68+53 Dms(mm): Ta2
Dftsat{im): 26.46R - Tyoe of Drilf Rig: Rotary Wash
; Eevatonim); 13,63 Boring Coprtinmen: NET9247, £1438783
Ground Walar Slev.im): Not estimated Engineer/Geclogist S5
SUBSURFACE PROFILE SAMELE LAB DATA
. | % . 2
L Desctipti - = & - == = . 3
o . ption 28|, £ E|8|<|2|x|538 28 s5: 2
- E | Elzl = 5|8 |&|g|5 |25 7|28 &
| oS & |2 |F] =2 B | |[F|2|2|c2f2 |28 |6F &
ho.§ AIM | Ground Surface il
3~ NASPHALT - 115 mm A
1 149
: 3 -
he] 22 \ Base - 180 mm
- 3_-‘-]" SILTY SAND w/ GRAVEL{SM)
A 4 '5": 1| medium dense, yellow-brown
b s—é:
S D [11,19,25 10
1752
- 8%
7~ &
4 %3 CLAYEY SAND (SC)
105" 2 | medium dense, with iron stains
2 (TS S| 579 (16
N6—j123
:1 .'_-]é_ a
114 | NATIVE: PDDPLY GRADED SAND
5153 [SP} madium dense, flight gray,
Tie S fing-grained D | 61213 20
H 5
173
e
14 ! T
9% o | SANDY LEANCLAY (CL)
=0, soft, dlive gray, with lew organics .
Jp13- 5| 0,13 4
ey
n zaé_l? 7
J243 [ POORLY GRADED SAND (SP|
] 2 25-;_' medium dense, light brown, fiern- 1o
s 3 a medium-grained sand, with lew gravels D |13,21,29 18
S erge o
1 _284’;_
~ag=-
3_ 5| CLAY/SAND {CL/SF)
130—} 'darklgrag Elay. gray sand seams, thinty i
SAMPULE TYPES: OTHER TESTS:
C: Rock Core C5: Consplitmion CT: Compaction OFFICE OF GEOTECHNICAL
S: SpiHt Spoon DS: Dires1 Shear E: Expantion Index DESIGN SOUTH
0: Drive Sample CR; Comaxian __ . GS: Speclfic Gravicy . -
Tt Tubre Sarnple UE: Uneanfined Compression
Shest: 1ol 3




GEOTECHRNICAL BORING LOG
Project Name: 5822 HOV tane Widening Date Staned: DRZ7Y Baring Mo.: BH-75
DismicyCoumyRowe/KP: 12-DRA-22+ 1.48-15.08 Dais Finished: DBRTO1
Project BA: 12071811 Drive Weight (igl: 635
Siation{m). 63+53 Droptmm): 752
Dtiset{m): 26.46R ‘Type ol Drill Rig: Rotary Wash
Ejavationtm): 19.53 ) Boring Cootdinates: NETH247, E1838753
Ground Water Elev.(m): Not estimated EngineerfGeclogist S8
SUBSURFACE FROFILE SAMPLE LAB DATA
B g g
; X
E Dascription = |5 = g ~ Exm Er g
R 2 |Ele 3 |8 8 |s=|Z|T (355|588 &
@ & g |25 2 || |F|8|J|58% | EE|8°| K
Jay CLAY/SAND (CL/SP) ‘ /// sel s [ 5610 |18
™ dark gray clay, gray sand seams, thinly
J432 interbedded
EN /
P /
- 34 / N
: 9335 | 4 / :
- 285 sand seams ¥ ‘
13s 1 S7/ D 1,34 18
87
8—-‘135‘3: /
_3933: 12 %
440 /
; s clay Asa|s | 223 | 5 25
N 7~ SILTY SAND (SM)
; Tod of e
43 gl
E &
: 453 _
medium dense, clay seams (50-75 t
1.5“ 14 gy (5075 D! 5813 25
a7
£ 548
e +
e LEAN CLAY (CL 777
s Y (CL) 50 s | s00 | o
4~ very saft, clive gray
o 52 1 /
Js3 SILTY SAND (SM) ST D 12,1321 o6
54 medium dense, with mica
- 1 ]
55 LEAN CLAY (CL,
s 17 CLAY (CL) S| 133 |8 15 96,41
r _ fm, alive gray
J57
w 2=izg
593~ 18 SILTY SAND (5M) .
“B0 medivm dense, ofive brown, fine-grained |
- E
SAMPLE TYPES; DTHER TESTS:
C: Rock Lo C5: Gonsolidation CT: Compastign OEFICE OF GEOTECHNICAL
§: Spitt Spoon 35; Dire=t Shear £1: Expanslon indez DESIGN SOUTH
£ Drive Sample CA: Corrosion GS; Specific Gravity
T: Yuhe Sample UC: Uncenfined Compression
B: Bulk Samols Shesti 2013




CHMTELE T S i e e pen e e
e e R I T P T

CEOTECHNICAL BORING LOG
Projest Name: 5R22 MOV Lane Widening Dzig Sered: DRZTM Bewing Ho- BH-75
DisrictTauntyMoweKP: 12-0RA-22- 1.4B-19.05 Dare Finished: DAZ7IO1
Projact EA: 12071831 Drive Walght [kg): 8.6
Subonim); 68+53 Drop{mm}: &2
CHael{m). 26,.46R Type of D40 Rig: Rotary Wash
Slevation{m}: 15,63 Boring Coorfinaies: NE79247, E1528733
L Ground Waler Sev.{m}: Not estimated Engineer/Gealnolst 55
SUBSURFACE PROFILE SAMPLE LAB DATA
. g| £ 2
8 . Deseription B g g a ] ~| .| E=& é - z
5l % glelel 5 |83 g|EIE|3283|58|2%|3
s - -] oy | S
| 8 2{21El Z (2| & 5(8 |5 (22|88 =
s SILTY SAKD (SW) 1150513 0 | 810,15 4 -
1 medium dense, olive brown, fine-gralned [[EFEE
S R {ghE:
0154 LEAN CLAY wi SAMD (CL)
JB5 J ofive gray / :
e - /14 5| 3B1E | 24
- SILTY SAND (SM) BN -
<7 giive gray, fine-grained
“1lg B_g:-
.
" AggS— 21 Botiom of borng a120.3m
17a Groundwater not estimaled
Boring backiilled with benlonfie-cerment
27 slurry
_'472 o
“73
3|74
759
1753 o4
Bvs:Ic8
77
.
478
d7g o 24
480
581
:182 251
B3
_5_-| B4
4833 g
-85
o
B8
Lo d 27 h
Jo
£
SAMPLE TYPES: DTHER TESTS:
C: Rack Core ©5: Cansalication C¥: Cormmpaction OFFICE OF GEOTECHNICAL
S: 5pllt Spoon D5: Birect Shear -El: Expansion Index OESIGN SOUTH
0; Orive Sample CR: Ccreslon - GS: Specific Gravhy
T: Tube Sample ’ UC: Unconfined Compression
: Shemi: 31l

| B3 Bulk Sgmuie
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) State Route 22 HOV Lane Design-Build
E22-N5 | 22 Connector Separation (55-1085G)

Log of Boring GMR-B-41

> ; ; - hee f
\Ema s URS Project Number 28866278 Sheet 1of 3 ;
Dale(s} . . 3}
Drbiled 117472004 Logged By R Pirathlviraj Chechad By P Stoap
a’;’éig% Hollow-Stem Auger ":a")glulefal‘F ,l,-pa 203-mm auger bit Z?;";Eﬁg‘i' 3034 m
Dt Riy Drith . Approxmalz
Type © CMESS ooty Prosonic A Elevaton 455 m MSL
A tic h r
wm Not encountared E‘lemqg} Bulk, SPT, Standard Cailfomnia [ gggrmr ‘;‘;‘50{:';' ;.%D::‘nr? :rup
BOEhOR  Soll cuttings with bentonita chipplug | Location  Refer to she plan (183+25 301)
SAMPLES
g ;£ 8 ol ¥
g Jof 4
T 5 P58 2 MATERIAL DESCRIPTION =| 2| REMARKS AND
BB 2 |Bs5ul & 52| 5&| OTHERTESTS
@ E E|EgE| a 25| ze
Z |wEs| O 20 a3
e FILL CISMY, ; HaRD augss 10 1. m,
\%‘ FILL: CLAYEY SAND § SILTY SAND (SCISM), dark brown, meist ; '&ﬁ“;’g’f -
L 45 9\\%\:; 3 ngs.
SK-1 NN 1
S o
\ﬁt SANDY LEAN CLAY {CL). very stiff, dark brown, mis! 1
- 44 N -
1 29 Loy POORLY GRADED SAND [P, medium dense, bagwen, moist .
TOL ALLUVIUM: SANDY LEAN €LAY (CL, very St, dark brown, maisl 170175 [CONS
3
.. bacomes fi 3
: 2 7 m . 1163 LL=30, PI=12
- 42 k WA §3%<H200
1
4
4 =
44 ]
3 18 e S 1183|158 |ps
2 > E
gl :
of 40 7
g 3
2 & i
= 44 L ]
= 48 3 Nf CLAYEY SAMD (2C), lbese, biown, most 3 .
§—39 4c -- becomes dark brown 4 9% .
£ ]
g ’ . 3
& L SANDY LEAN CLAY (CL}, very stfl, brown, meisl 'j
<I- 38 3
5 . ]
] 5 36 A
B 8 :; - SILTY SAND (SM), medium dense, brown, maist, ¢ sand, few f gravet 1 9.4 [ 190 [WA: 20%<200
) Lt el 1
£l ay A ]
w -f
= el ]
[ A ]
Z P ;
3] 9 At e
: q
& o (9 4
=L 36 Lol 543 178
o st
§ 22 ]
2 10 =2 ]
=
g




State Route 22 HOV Lane Design-Butid
E22.N5 / 22 Connecter Separation (55-1C86G)

Log cf Boring GMR-

'!3

GPE 71612005 GMR-8.041

Ropon: GEQ_10_SHAGMR METRIC; Fllo: SNA SRI20CTA

; " Sheet2of3 -
- LIRS Project Number 29866278
SAMPLES e e
§ 5| § # 2 .
s %’ 5‘5 b ?%E’, 2 MATERIAL DESCRIPTION Si= = | REMARKS ARD
5% 25l £ 522 & 52) 55| oTHERTESTS
mE at|x 5 |EEZ & A
e Z €S| O 20)a2
1 '\\\ CLAYEY SAND (SC), dense, brown, mpist, ¢ sand, lew { gravel ]
7| st} 1 8.1 |14 |corr- -
N 3
Y - becomes medium dense, dark brvwn >
8A \ ] ]
16 ;&,—‘- :
[ LEAN CLAY with BAND {CL), sHif, dark brown, moist J1a.t LL=30, Pi=12
°® % : (Ch) very ] WA 85%<1200
7 “f
> 2 X POORLY GRADED GRAVEL with SAND / POORLY GRADED SAND wih GRAVEL ]
rna_— (GPISP). dense, bravwn, meist, f gravel, m-¢ sand “_
aaal ]
9 60 |[saar Jq 44 SA: 496200
&0 Al ]
W18 -
4 4 ﬂ: :
o aal 3
& 8 AL P
& 5 b} .
o A AP p
a4 sl -
- Y-8
& A Ak 1
10 51 :::Z_ .. ecomes very dense 144
B8 Ak p
L o af ]
-1 -
A sal. -
a8 ﬂF -
B A 8 e e e ]
NN SANDY LEAN CLAY (CL}. hart, brown, moist E
: ]
1| 48 - 18.8 |75
]
___________________________________ -
POORLY GRADED SAND (SE), very dense, yellovish while, moisl ]
12 | 8 4 28
, " CLAYEY SAND [SC), medim dense, yelowish brown, moist __'““:;
13 50 . POORLY GRADED SAND (SP), mediim dense, ofive brown, moist, m sand —_ 24 | 16.2 54 2%<£200
LEAN CLAY {CL.), hard, brewn, most 1
- I B Lol U _.
|- CLAYEY SaND (SC}, medium dense. brown, maist -
14A
B 26 L SANDY LEAN CLAY{CL}, very stfl, brown, mais! -




« A State Route 22 HOV Lane Design-Build
| E22.N5 /22 Connecicr Separation (55-10030)

Log of Boring CGMR-2-41

. et3of 3
URS Project Number 29866278 Sheet 30
SAMPLES
E
g sE| o] %
38 291 5 |5 2 MATERIAL DESCRIPTICN =iz REMARME LG
5% Bolo B sEzl & 5Zj5% OTHERTESTS
wE oE|a 5|EEE| B 5| &g
= 2 |mas| O 20|08
% SANDY LEAN CLAY (CL), very siiFf, brown, moist (contiued) ]
L o
2415 | = - {10182
e 3
24 3
- 21 w | 27 Y14z L1=28, Pi=12
3 WA 5T%<200
2 -
La :
26 - - seam of SILTY SAND (SM), ight brown, moisl -
17 | aa ! 1162|160
- 13 j
77 3
- 18 LY . - . seam of SILTY SAND (SM), brown, maist 10
188 ]
28 -]
- 17 .
= 28 .
3 CII F 3010
2| E : J
E 16 ] XE :
w 1 r 7
2] 30 A 4
g ] N :
o 15 3 '3 ]
4 1y 20a _ 5 7
) N 208 | 2 S~ seam of SILT with SAND (ML} ] WA BN <200
& N 200 o 1262
g 31 [ Botiom of boring at 20,94 bgs E
& 1 - Groundwatar not encounleted during sampling o at end of drilling. b
& . " ]
14 . L 3
i ] n ]
z b E
& 32 - -
o 3 C 3
El1s ] - ]
k2 ] E ]
& 33 - >
< 4 L 4
= - I -
(1) - L -
ef-12 ] o 7
[+] N 4
Ej 2 g 1
g
&
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State Route 22 HOV Lane Design-Build
E22-N5 /22 Cennector. Separation (55-1088 G}
URS Project Numbér 29866278 :

!

L.og of Boring GMR-BA2
Sheet 10of 3

- ———

Pasls)  1pis2004 LeagedBy R Pirathiviral Checked By R. Stroop
DAlind  Hollow-Stem Auger ?ﬂgdq- 200-nm auger bt | :“g’i' fﬁ"}? . e
- i T TGy e roxingala P
Toed  TMESS Qring ~ Prosonic PRl i 535 mMSL
Groundwaler Level Sampln . Hammer  Autematic hammen
and Dats Massuwd _ Not encountaced Nethodig)  SFT» Standar Califernia Dala 3.5 kg, 760-nm drop
| Bogiar.__ Cementbentantts grout locaton  Refer to sits plan {183+25 46L)
SAMPLES - N
5 &l § 2| 2
- - E¥] a
58 £B| s 288l 2 MATERIAL DESCRIPTION 2|z | REMARKSAND
e 2%|le = |BaBl 5 53| 5&| OTHER TESTS
wE Ae| E|EBE| = E2138
e Z |wrs) @ 50|53
e “?;: FILL: CLAYEY SAND (SC}, medum dersa, fight brown, roist, £-m sand, snros E
] \E organics ]
- 53 E NN - ]
; :S 1 et 335 WA 2T%1200
i 2 B E LL=25, P=g
1] : 1 23 | 17.0 [Wa: 19%<i200
2 ]
- 51 ‘________________“_______u________j
IS 3 RET WA 1 THR200
L. &0 =] _: 1.7 r_
) N
% %} CLAYEY SAND {SC), medium dense, brown, moist, - sand ]
[ 3 com
4| =5 r 1 68 [185 |CONS
g 5 - 3 L1=29, Pi=11
2 3 E WA 41%<#200
z r .
&I 18 - _]“
g : p
g -
g & N -
E 5 50 '.: ... bacomes dense, with lrace gravei E o5
- 47 L ]
& s ;
= L :
o 7 > k- =
8 WELLGRADED SARD with SILT {SW-SM), mednum dense, ight brovwe, maist, ]
:..45 F {4 sand, ace [ grave! _3
4
LT} .
5 6 40 340 SA: 9% <200
i B —
g ]
bf-es :
g s} ALCUVIUM: CLAYEY SANGD (3G, dense, bght browms, moist, Fmsand 3
) g 1
2 N ]
2‘_. a 7 7 . ] 9.3
2 \ 3 ]
<] Wt ]
E 10 \
&




State Route 22 HOV Lane Design-Build
ER2N5722 Conractur Sazperetion (S3-10067)
URS Project Number 20866278

Abnm e

Log of Boring GMR-T.42
Sheet 2 of 3

e

]

MA-B-042

IC; Fila; SNA SEDOCTA LR THARIDS G

Report GED_10_SNAGMA_METHY

Elavation,
meters

_,
&

- 42

- 41

|- 39

- 37

FEB

- 35

g

]
(=3
[}

~ 32

SAMPLES X T N
. E 0‘D o =
. Bal 4 —— — — ! —\i =) P
£33 3 |PE8| 2 MATERIAL DESCRIPTON P oleTh REwAIG A
8% 0 2 [35w| 5 2215%( OTHERTESTS
oEle E EoE @ 5| %
ol Z |823| & =t
M SANDY L.EAN CLAY (CL), very saff, ova brown, mois! f
1 CORR
) 8 % - J 142184 (CONS
" ] LL=28, Pi=11
WA 58% <1200
12
g 10 - becomes stfl, brown 5 107
13 -
- ——
14 10 | 18 CLAYEY SAND (SC), loose, dark brown, moist, f-m sand -1 87 [17.7 Jwa 35%ar200
3
ST R o ST e e o — e e o e ]
15 POORLY GRADED SAND wih SILT (SF-SM), medium dense, ighl Browe, sl K
f0 sand ]
HA . 3 ]38 SA10%<H200
11B P SANDY LEAN CLAY [CL), very stH, brown, moist {183
16 - j
+. SILTY SAND wits GRAVEL {8M). medium dense, bght brovn, maist, Frm sano,
‘L cgavel ]
17 12 | a4 - 1a SA: Z6%<H200
" FUGALY GRAGED SANG. with SILT {SP-8M), rmedium dense, ight | brown, monist, ]
18 J-n sard, trace fgravet j
13A ) 24
12
13B [ LEAN CLAY {CL}, 55T, brown, mois! 154
19
T SANDY LEAN N CLAY (L), very st rown, mgsl "~ T T T
2 “ | 3 14.2 | 185 L1=32, PI=14
2|
154 | coreas BN 125
158 . g
POORLY GRADEO SANDY with SILT and GRAVEL (SP-SM), very derse. ight orowa, 4 30
moist, {4 sand, { gravel
22




State Route 22 HOV Lane Design-Build

Loo oi Tering GMR-Z--

-

E22-M5/22 Connuclor Syparation {85-12187; Sheet 3 of 3
, eet3 o
URS Project Number 26366278 N
SAMPLES |
. El o : E :
18 gal 9 ‘ HI '
T2 g8 5|22l MATERIAL DESCRIPTION 2l g%l REMARKS AND
8% BT|e £ 128G 5 §&|35] OTHER TESTS
HGE ozlg 5 (583 & 5 2@
. = Z |wxE| O 20|82
: ] e PODRLY GRADED SAND with SLT and GRAVEL {SP-Sh4), vary dense, ighl brown,
L ] - moist, Fm sand, { gravel {continued) b
# E - ]
3] 1 |somes R - Jss SA: 7200
- 30 P _:
2% , >
« becomes dadk brown; ¢ sand, increasing grave] content ]
[ 29 177 o J 414 WA: 3%-<#200
52 A
78 SANDY LEAN GLAY (L), hard, brown, molst, few 1 gravel 1157
5 73
28 :
26 ~
1B | 1169 | 181 |u=43 PlI=24
[- 2 -."
o Fél‘L"ﬁ"SIN’ETsﬁ).—dE nee, brown. maisl, I-m sand, few Hay seams E
[- 28 184 472 WA 1E%<H200
48 ]
48 POORLY GRADED SAND with EILT {SP-5M), dense, olive brown, moisL f-¢ sand jaz WA B%aizZiD
28 -
F 25 _:
re 29 -
3 w0 H jzr5 | 150
i 1
£ 3
Zr 4 ] ]
g 30 -
S b s J
= 43 ] F .
§ Yy, Y B0 . i 161
o 31 £ Bottom of boring 1 30,54 m bgs
§ ] F Grourwatar not encountered during sampling or al end of dnilling.
il 22 ,; r
Z ] [
o ] [
& 32 -
i 1 b
il 3 [
EF 2t . [
3 1 F
o 4 o
F3 13 -
g E -
= B b
mn - -
=]-20 b -
o ] b
] ) ’
2 - 34
=]
5
[+




GEOTECHNICAL BORING LOG
.Prn]ect Hame: SR22 HOV Lane Widening Dato Smrrec: REAIODT Borng Mo BH-S3
DismistCountyRoule/KE: 12-0RA-22- 1,48-19.05 Date Finished: ORA0D1
Project BA: 12-07161% Drive Waloht (kg): £3.6 v Ao e
Swmton|m): 183+28 Droplmm): 782
Ofisei(m): T1.01L _ Tyae of Drif Rig: Hollow Stem s
Elgvation{m): §5.09 Bering Coqrdinates: N67E97E, E1845781
Groynd Watsr Elevim}: Not Encountered EngineerGenlogist 55
: SUJBSURFAGE PROFILE SAMPLE LAB DATA
5 +
5 Description H 2 E H g g g
15 o = ] - ==
2| £ Elflel £ |5(3|=|E|2 258 22|58 5
| & s |38 -2 |=2|a8!5|8|3 S8E|EE|8el =
55 Dﬂ .mD Ground Sudace ’
) 1, \ﬂSPHALT-'IOD mm A
1,1 N\BASE-230mm
: [, ] ad | sy SAND (SM) g 2492 foT
R medivm dense to dense, brown, whh 1° . en
14 to 2* GRAVEL
5
1s sils| 578 |13
—
£3 7 2
o
5 B B CR
4 8
B2={1n 3
i i s2| D [1427,18 iCR
: -1 3:
b 12
51— 73% 4
e .
Jisd 2
118 53| D 7553 .1
FO—' 5-
47
"8
. -9
i H9=— a0 &
Jo 3 [ CLAYEY SAND (SC) is-4| 5 (161810 28 | (a0 [11 [e4 42,17
: medium dense, brova, with GRAVEL
422 :
HE—123 7
Jod
s |
; “ 55] O 10,1521 : 1,3
Y k?-] 263-p 5.0 1
! 27 _ .
e dry light brown sand {0.4 10 0.5 m thick)
«28
"2g
r;e-# g
430 L
SAMPLE TYPES: OTHER TESTS:
C: Rock Core C5: Consvlidation CT: Carhpactian CFEICE OF GEOTECHNICAL
5: Shin Spoon .. Pg: DirectShear B3 Expansion Index -.DESIGH SOUTH
D: Drive Sample CR: Comosion G5: Spesific Graviry ~
T: Tube Sampis UG Uhcanfinad Campreasion
B: Bulk Smnole Shoet: 10t3




GEQTECHNICAL BORING LOG
Prpjert Name: SR22 HOV Lane Widening Date Staresd: 08H QD7 Boring Ne_: BH-53
District'County/RowneiP: 12-ORA-22- 1.48-19.05 Date Finishe=d: 08/10/01
Project BAD 12-071511 Drive Welght [kg): B3.6
Station{m}: 18328 Drop{mm): 782
Otseym): TYT.O1L Type of DAl Rig: Holow Stem
Blevation(m): 55.89 Baring Coordinates: NE7337B, E1B437R1
Ground Waler Bev.im): Not Encaunterad Englhesr/Genlogist $3
SUBSURFACE PROFLE SAMFLE LAR DATA J
[ E % B a
h=] DastHption - - ) - E_ =1 @™ E
3| = F B8l 5 |8|3ls|5=|588 |E8 52| ¢
8| & E JE|g) £ |5 E8|E|gl5 | o2 |sx|E8| &
gl & s |2|F] 2 |@|&|F|E|2 | czE |(EE(58| &
a4 CLAYEY SAND (SC) s| aar |18 70 12 24 135,15
medium dense, brown, with GRAVEL
32
HS 14
34
353:
LH 5 11 D 1,25 18 7.7 (3]
S
37 GS
«28
L3393 ¢z
40
41 8 5,34 T
TE .
i3 43 13
aay
455
=] NATIVE: SILTY SAND (SM)
. v} 2,87 B.O 40,10
Lﬂ 485" % medium danse, brown
A7
48
o4 15
=0 CLAY 0T wi :
51 EY ST with S_A.ND (CL.-IML) . : s 1ol 1.2, z
soft, broam, wet, medium plasticiy, with
52 é GRAVEL
FB !
B3
54
CLAYEY SAND (SC)
E 55 medium dense, brown, wey, with gravel )
B 17 D| 2416 3.0 14 I 8,10
56
57
58
7595 1
60 l
SAMPLETYPES: OTHER TESTS:
C: Rock Core +5: Conspligmlon GT: Compostien CEFICE OF GEOTECHNICAL
S: Salit Spaon DS Direc? Shear El: Expanslon Index DESIGN SOUTH
b: Drive Sample CR: Comaaton GS: Specific Gravity —h-
T: Tube Sampie UE: Dreonfined Comprexsion
. Ehesl: 2 o 3

L__8: Buik Ssmole



3
!

ECQTECHNICAL BORING LOG

Project Mame: SR22 HOV Lane Widening
DhisTict/CounyRouaP: 12-0RA-22- 1.48-18.05
Frojert EAC 207163t

Statibn{m): 183+28

Dffgat{m): T1.01L

Elevation(m): §5.08

Crate Smited: 0RMO/T Boring Ne< BM-53
Date Finished OAFRMDY

Drhva Welgh (kg); 3.5

Dropimm): 782 ’

Type ot Doll Aig: Hollow Stam

Boring Coardinaies: NET9978, E1845781

Grownd Weter Elev.{m): Not Encountared Enginerr/Gesinglst 55
r SUastRFACE PROFILE SAMPLE LAB DATA
_5. Description = P 2 £ E . Ze5 5 B £
3| = s 15|, 2 8|2 |<|E|x|SEE(Ea szl %
2| § E|E|E| ¥ |58 |E|g|5|zes|ax|zE| ¥
@) & 1212l 2 || & |Fig2|a|sx&|ltr o] &
I T | CLAYEY SAND (SC) . s| 127 [
1 madium dense, brown, wel, with gravel
BE~—{°2 3 19
~63
Is4
5 -85
3 ——
Jas3 24 D | 157 18 84,33
=67
Jes
R wlen =t~ 27
Jo
"71i very danse 5 10,50, |50
3722 22
13 Boitom of Boring at 21.7 m
"74 | Groundwatzr not encountered
]75 Boting backiilled with Cutings
32~ 23
476
7
178
B8O
a1
po—B2-5- 25
B3
B4
b0 =803 25
BS
87
L ga
8 89 27
S0
SAMPLE TYPES: OTHER TESTS:
C: Rock Core £5: Congalldnian CT: Corpation OFFICE OF GEDTECHNICAL
5: Spltt Spoon CS: Dirmet Sherr El: Expansion Index DESIGN SOUTH_
D; Lriva Sample CR: Corrosien GS: Spocific Gravity :
T: Tube Sampie UE; Unconfinod Compreation
Shest: 5013
B: Bulk Samuoie
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State Route 22 Design-Build
Retaining Wall 211

Log of Boring GMR-B-133

URS Project Number 29866278 Sheet 1 of 2
Datels)  q1n6-11104 Logged By N, Luebbers Checked By P. Pratheep
a’e‘l&’a Hollow-Stem Auger gnlzngf“@e 203w auger bit Zﬁ;&gﬁgﬂ 13.26 m
Drill Ri Crilli roxlmate
OO CME 85 Driing . Prosonic ApproXimate ion 587 M MSL
Groundwater Lavel Samphin - Hammer  Manual trip hammer;
Groundwalor Level Nt encountered Melh%[oi:l(g} Bulk, SPT, Standard Catifornia Ham, 058 ko, LD drp
Borehole  Soil cuttings, asphalt cold patch Location  WB SR-22 shoulder near Tustin Avenue on-ramp (241495 21L]
SAMPLES |
. E| o E
£, gg| 3 2| 2
o5 53| v MATERIAL DESCRIPTION 2| %3 | REMARKS AND
a2e annl § §58(S5| OTHER TESTS
k3 Eongl o 55| 29
aCa| O Zo|oB
N Asphalt 200 mm thick ] '{'35":1 auger upper
[ ALLUVIUM: POORLY GRADED SAND with GRAVEL (SP), dfive brown, moist, =
? m-c sand. f-c gravel R
58 . 1 CORR
| 5y .. medium dansa j
41 1 3.3 | 17.6 [5A: 3%<¥200
] Cuiltings mostly gravel)
R A te 65 mm down 1o
s ?; LEAN CLAY wilh SAND and GRAVEL (CL), very stiff k hard, brown, moist b 7 m.
| ; ]
50/TS né' 177 e
& 5 5l POORLY GRADED GRAVEL wilh GLAY and SAND (GP-GG), very danse, biown, | 4.1 WA 10%<¥200
& o af- moist, ¢ gravel, f-¢ sand 3
AL A€ -
|- 55 Yy 1
XN Y -
a4 b —
aasafl 3
40 8 4
aaal o
ad ak -
. 54 501150 aaak 1 a1 WA: 11%<4200
oa st ] e gravel piece
b &4 o =] wﬁ ad in shoe;
- &0 of p dnsturhed sample
« anal 3
& &8 & k
2 seof 3
of 33 POCRLY GRADED SAHND with CLAY and GRAVEL (SP-SC), very dense, brown,
g maoist, m-c sand, f-c gravel _j
5 80 {44 SA: 11%<5200
o ]
é - 52 ]
g .
g LEAN CUAY wilh SAND (CL}, firm, brown, moist to wel ]
= :
1 ]
£l 51 ] LL=28, PI=13
A b 1196 | 17.3 [CONS
E - 125169 |DS
e WA 72%<R200
E 3
¥ e e e ]
= 50 = SANCGY TEAN CLAY vith GRAVEL (L), very sBif, red@sh brown, mowsi ]
g E
& 27 J145
| y
al- 49 1
4 11
2
-4




% State Route 22 Design-Build Log of Boring GMR-B-133
§ Retaining Wall 211

. Shes
URS Project Number 29865278 eet 2of 2
SAMPLES -
- E
5 g 3 ®| Z
58 =28 5 |858 @ MATERIAL DESCRIFPTICN 2| 2%| REMARKS AND
5% $Slo 2|20 & 58|5E| OTHER TESTS
UE DElg E[E%E o 2528
= Z |Ba3 B ai&
10 \\\ SANDY LEAN CLAY with GRAVEL (GL), very siit, reddish brown, moisl (continued] |
] N .
- 48 NS ] 11229, Pi=12
7 22 PORE 1150 | 18.0 JUC=134.0 kPa
n \t B LL=30, Pl=12
: N\ z
- ] 7 (BANTUAY (), 5, recdish browm, mowl =~ T T T T Tt T T T T T T
12 /- 1
3
Y ¢ 15 / [ q 18.6 LL=28, Pl=11
- 46 %E ]
13 /- E
[ Bering terminated al 13.26 m bgs (hammer lost downhale) Downhole hammer |
- Groundvaler nol ensountered during sampling or at end of dnling. %ﬁiﬁ&a&%sﬂg

I- 45 and abandoned

1 hgmmerin hole.

¥
-
w kS
P N i,“,; |
T T T T T T
Ll L PRI NI I

- 47 E

1 - :

. .

- 42 ] ]

n 17 e -

& 3 [ ]

5 ] - 3
3 L

- 41

L LI1202005
-
T
T

- 40

- 39

| 35

Q_10_SHAGMR

- 37

METRIC; File: SNA_SR2200TAGPY,
na -k
= w
I R TRy PN T
A RS T AN T
-LJ-LLIJJ-L-L—L‘J-L-‘JJ—&H—L‘J“—&LH—&L“J—\J—LI.L_I FOE IR

| ELERTT R TY N T
T

Raopart; GE




State Route 22 HOV Lane Design-Build
Retaining Barrier

Log of Boring GMR-B-135

RIC; File: SNA_SA220CTAGPY, THWIODS GMR-B-135

RAepor: BEQ 10 SHAGHA_MEY

0

URS Project Number 29866278 Sheet 1 o 2
W” 111515004 Logoed By AL Luebbers Checkad By P, Pratheep
m HollowStam Auger D Atne  203-mm auger bit TaiDeth  rzam
PAMe  cmces Difing . Prasonic Approodretts - 60.4 mMSL
ﬁm Not encountered m)_ Bulk, BPT, Standard Califomia g'gmr &?@‘m&p
Boreh®  Soil cuttings, asphalt cald paich Locsion  Maln Strest WB oficamp [212+85 16L) -
SAMPLES
. =
5 5 2 %
gs zg| 5 |[gE8 MATERIAL DESCRIFTION 2| 23| REMARKS AND
a8 SEle =2 ‘E__,‘s E% 2%. OTHER TESTS
@ .=
wE D:J,%E 532 $8| &2
7 Asphali 200 mm thick E Fand auger uppes
1 15m.
- 50 ALLUVILME SILTY SANG with GRAVEL (SM), brown, malet, £¢ sand, f-¢ gravel E
SK-1 3
: vecovery at 1.5 M.
‘ T = medium dense ; No
E
R .+ 3 N b
5B 2 g2 i — becomes dense, sfighlly molst 3 27 |18 #%W ﬂ%
1 grave! in wha #2.
o 3 128 [ .. becomes very gense, with fron oxide staining : 26 CORR
]
. R
" - SANDY LEAH CLAY with GRAVEL [CL), very s6f, browm, most 3
! * 120 Rock In samplar shoe.
5 g Hard driling.
5% 3
6 =
R 5 [ {28
5 1 Rock in sampler shos.
T A e 3
53 %t SANDY LEAN CLAY (CL), S, brown, maist, race gravel ]
A ] CORR
§ | % 115417208
8 T - 159 | 16.4 (LL=24, P1=10
of 3 WA 67%<#200
- 52 ¥ 3
[ % E ]
8 T+ .
- 54 4 2 — becomes hard, reddish beray; no graved : 168




State Route 22 HOV Lane Design-Build Log of Boring GMR-B-135
Retaining Barrier

URS Project Number 29866278 Sest 2 of 2
T 1 GAMPLES
5 8 o 3
= - [~
T g ZB = §5 MATERIAL DESCRIPTION ¥|z%| REMARKS AND
8% 28(e 2 (288 58|55] OTHERTESTS
wE oE|x 5 |EEZ 5| 2%
, 1o+ = |nEs e 20|82
; ] t SANDY LEAN CLAY (CL), hard, reddish birown, moist {confirued) 9
1 L e
] - 50 2 E h
E ; E - Decomes iRt rosamt 3
P { IR B s very s Jass |10
) F" 1
ras o .:.
12 L -
L 43 g | 4 A — becomes hard 4147
13 - -
N p
_ a7 It_ LEAN CLAY ([GL), SUF, brawn, moistmwel ]
; 14 w17 J248{ 165 [bS
: LL=32, Pl=10
. 45 3
1L T SAND wilh BRAVEL [SM), madiom denss, brown, moeL Lt 5200, o gravel 3
5 &
" A 1 54 SA 12% <4200
118 CLAYEY SAND (SC), mediutn dense, brown, moist, 1 sand 3
18 -1
- 44 LT SANDY LEAN CLAY (CL), sUf, redaish brown, moisl, few gravel 1
" 17 12 | 7 - 178|170
3 | 43 ] | Botem ofbofingatt7.22m %gs :
g . - Groundwates nol encountered during sampling of atend of drlling. b
g 5 : 1
18 - -
8 h ]
L 42 j o ]
= . P ]
3 ] 3 ]
[ ] .
B 19 - 3
§ ] F ]
ﬁ' - 41 k k 3
: : ; s
L] "l -
g 20 o -
o 3 a ]
g : ]
X ]
g 21-1 ~ -
Gl 38 ] t j
o ] F 3
o ;
i =
L]
o




State Route 22 HOV Lane Design-Build Log of Boring GMR-B-136
Sound Walf 221

et1of2
URS Project Number 29866278 Shesl
10725/2004 Logoed By . Behnam Chedmd By P. Pratheep -
Hollow-Stem Auges DriiBe . 203mmauger bt TaslDeth  y539m
% Ry cpEas Dn'l]‘mg Prosonic wﬁfﬁs foce Blrvaton  G5-7 m MSL
Gmundwater Level Sam Hamymae  Autornsiic hammen
‘ and DalaMeasized Mot encoimtered Mathodly - SFT. Standard Califamis Datz ___ 63.5 kg, 760+nm drop
mh g"'),‘al gt;{t'ﬁ:g!s& GP ped with bentonita Loestion -Tustin Avenue EB offwamp {215H05 60L)
| SANPLES )
5 g5l 3 o 3
¥2 =gl (P28l MATERIAL DESCRIPTION <[ x5 REMARKS AND
5% RBle 2 |EBD| B 58|55 OTHER TESTS
WE QE(g § ExE @ 35| 28
; = Z mxs| O S0|o%
" ~§\\\‘.E ALLUVIUM: SILTY CLAYEY SAND {SC-SM). lease, light Drswn, maist, [ sard ]
: 3 3&_ ]
5 - 65 E 0y :
: . I N 168 LL=21, PI=5
1.25 ! N - WA 39%5<200
1 o )
1 TTE POORLY GRADED SAND wilh SILT and GRAVEL (5P-SM), loose, grayish bown, | Rig chatier.
. -_1 - sl’rghuy moist, F4h sand, 2 gravel .
|- 64 4] 15 - ] CORR
2 L. 4 25 | 158 [SA-Eu<ZN0
: : ]
( 63 N} SLTY CLAVEY SAND (SC-SM), madiom dense, Sght brown, messt. fsand %
: 3 N g
: 3 13 &*‘ 132 LL=21 Pl=5
: N ] WA 43%<#200
- 62 | SN j
i o
13 4 - -
5 Stk ?
E o
B . %f 3
61 MR} 27 Qt"s ; No recovery. -
0 &8 5 R -1
L 2 4 34 \\'N "8 133|758
A £ ; SILTY SAND with GRAVEL {5M), medium dense, oliva brown, dry {19 (63|05
: w80 : 3
: = 1
“‘ g 6 ""‘___"‘——__"'—_—'"'—‘_—_'"""_—_'"'7"_—“"‘_’__‘_"'-__": Ri ChBHEr
= POORLY GRADED SAND wih CLAY and GRAVEL (SP-5C), very dense, gayish 3 9 :
- - § 58 browm, slightly moist, f-m ¢and, { gravel, faw ¢ gravel ( ) very gran j 23 Sh: BY%<H200
o -
G s 1
g ]
. ]
=1 .. becomes medium dense ]
4 I 68| 2 3
c B S CLAYEY SAND (SC). medium dese, reddish btwn, Mo, fm sand F13.2 | 159 [wa: 34s<tace
i ':’— 0 1
T ]
™ 4
o 5
3 9 N _F'LEY‘EY_SE@}EEEAVET_FSE)EE&EE ‘brown, sightly moist < sand, ]
4 o
H A T N S ] 26 SA: 12%<#200
2 3
ol 56 ]
& .- . . ]
g 10
2




Elavation,
matars

|- 55

- 52

- 51

=

- 43

- 47

=

]
o~
{4, ]

Aepodd: GED_10_SNAGMA_METRIC; Fio, SHA _TSRZRGCTAGP); TB/2005 GHR.A.13
I

State Route 22 HOV Lane Design-Build

Log of Boring GMR-B-136
Seund Wall 221 Shest 2 of 2
URS Project Number 29866278 zel2 o
SAMPLES
@ E
- go 3 R E
£E| 5 |8s8( ¢ MATERIAL DESCRIPTION =|=2| remaRKs AND
,?,E’ e £ (pBYlE 53 R OTHER TESTS
= (=3 =
= 2 32| & 20153
e ’X,‘Q CLAYEY SAND with GRAVEL (SC), very desrse, brown, shghtly meist, ¢ sand, 1
3 Sk o gravel {continued) b
: F ] Rig chatier.
113 MR} | 70 ; e N& racovesy.
e o ot o i e s e e et o e £y o e o e o e -
2 o " SANDYLEANMY(CL}.W}'Mmdu’ahh-mm 160
]
12 - 3
g a0 . s
12 -
144 1° | & 3155|164
s F CLAYEY SAND [SCJ, vety derse, dark b, dry o maist, foand 7
15 S -
11V zonog [N las WA 3172200
- Boltom of Poring 2t 1533 m bgs 4
: A Groundwaier hol encountered dudng sarmpling or al end of drlling. ;
18 - »
1 [ ]
17- - :
] ; ]
- L r
E 3 ]
= - ;
19—-': — .{l
g
3 E,
21 -
] ;
~ r

T
L_J




State Route 22 Design-Build
Retaining Wall 211

L.og of Boring GMR-B-153 |

URS Project Number 29865278 Sheet 7 of 1
Baleld 42912008 |oggesBy  M.Luebbers CheckedBy P Pratheep ~
QAling Rotary Wash SriB ¢ 124mm tricane cofler bit TaaiDeh 427w
Dl & Ot - roximale
Tope ©  Mayhew 1000 Contaaor  © &L Drilling A eaion 53-8 mMSL
Groundwrater Level SBamplin (S Hammar  Manua! hammer;
| and Dale Measureg V0t measured Melrodts)  SFT- Standard Caiffornia Data 63.5 kg, 760-mm drop
Eacmcle Cemenl grout, asphalt cold patch Location Refer to site plan (212425 461) _J
SAMPLES
i E E
$ gf § 2| 2
=t =8 5 |eg8l 2 MATERIAL DESCRIPTION Z|52| REMARKS AND
;E Be|g € |8%3| & 52 So| OTHERTESTS
w ) bal?]
c 2 (323] & 20562
g 1 e\ I Asphall surface e
] R SILTY CLAY (CL-ME], firm, brown, moist, irace graved, roots j
2 N
] Ny 1
- 63 3 ]
NS, 1
NN ]
N ]
\_ ;
gt
| 2 3 5 K Foot racovery.
RN E Drive sampier withoul
2 271 33 - becomes finn io stiff, increasing gravel conter 3 rings. Rockin
SR 9 sampier shae. Poor
NN . $ample recoviry.
- 61 =2 a] POORLY GRADED GRAVEL wilh SAND (GP), very dense. brown, moist 3
3 Y Y —:1
[N
3 67 |osal 4 Poor recovery,
Y 1
Serf E Hard diling.
% 1 roximatel min.
- B saet ] (R pidginieg paght
4 aaal” - 4.3 m. Driller reporis
] Lo ol ] possibla boulder.
[ Betiom ef bering al 4.27 m bgs {refusal) - k
E Groundwater not measured in Borehole at end of drilling, i
-59 [ 1
2 5 " '
b )
& . - 3
[y = 58 { . 4
g s 1
5 6] = g 1
& : J
= L d
gl
E 57
4 ! 3 E
g 3
!ﬂl ”'_ -
§ i I 1
“l. 5s ] ]
& 8 o >
] [ ]
& o 4
M - b
3' .
gl 98 g a E
g . . :
& ] g 3
= J [ ]
cq 4 .f 3
@l 54 ! 1
= 10-= 3 =
g
-4




Aapue: SREz_ATTERBERG PLOT 1

80

70

CHpr OH /

EQ L~

£
ﬁ‘ 50 “
g _ /A" LINE
E vd
2 v
% CLlor oL
o 30 4
A //

20
@ / MH or OH

2PTS; Fita; SNA_SRZZOCTAGPJ, W112005 GMR.B.0az

1D 5
CL-ML ML pr OL
0 |
9 0 20 a0 40 50 50 70 80 90 00 710
LIGUID LIMIT, LL
i Rambar (EE:t':Ts} S;rriﬂul Comant, (4| - | PL | P! | Classification

GMR-B-39 4 472 ® 34 | 19 | 15 |SendyLean Chay{CL)

GMR-B-39 £1 B3 m % 25 | 17 8 | Sandybean Clay (CL)

GMR-B-39 13 18.44 A 21 42 | 21 | 21 |leanCly(CL)

GMR-B-10 4 472 * 19 20 | 15 | 14 |Lean Clay with Sand [CL)

GMR-B4D B 10.82 o} 9 20 | 12 | &8 {ClayeySand(SC)

GMR-8-4D 93 12.50 o 26 | 15 | 11 |SandyleanClay{CL)

GMR-B-41 2 320 0 15 30 | 1B | 12 |SandyLean Clay (CL)

GMR-B41 ) 12.50 a 18 30 | 18 | 12 | Lean Clay with Sand (CL)

GMR-B41 16 2454 ® 14 28 | 16 | 12 | Sandylean Clay (CL)

GMR-B42 2 1.68 @ 25 | 16 | 9 |ClayeySand(SC)

GMR-B42 4 472 i 20 | 18 | 11 |Clayey Sand(SC)

GMR-8-42 B 16.82 2] 14 28 17 11 | Sandylean Clay {CL)
State Route 22 HOV Lane Design-Build - == PLASTICITY: CHART .

Orange County, Califomia
URS Project Number 29856278 Sheet 18 of 35




SRIZGCTA.GPJ), 71112005 GMR.B-045

80

70
CHior OH /
60 v
z /
s o
E 50
2 "A"LINE
E 40 /
Q
= e
% CliorOL /
B 10 o
© /
20 r//
@ Py / MH pr OH
10 S
& |7
CL-tL ML prOL
o |
10 20 30 40 50 &0 70 B0 90 00 110
LIQUIER LERTT, LI
Boring Sample Depth | Test Waler T
Number | Number [(melers} Symbei| Content(z)| = | PL | PI | Classification
GMR-B-42 14 19.96 o 14 32 18 | 14 | SandyLean Clay (CL)
GMR-B-42 16 26.06 o 16 43 19 24 ) Sandy Lean Clay (CL)
GMR-8-43 1 0.76 A 5 25 16 g Sandy Lean Clay (CL)
GMR-B43 [ 7.92 * 17 28 17 bl Lean Clay {CL)
GMR-B-43 10.82 0] 19 21 15 12 | Lean Clay with Sand {CL)
GMR-B-43 10 14,02 & 14 24 16 6 | Sandytean Clay [CL)
GMR-B-43 12 16.92 O 18 38 13 20 | Lean Clay with Sand (CL)
GMR-3-43 16 23.01 fal 14 24 1B B Lean Clay (CL}
GMR-B-44 _ 8 10.82 & 3] 30 16 14 | Sandy Lean Clay (CL}
GMR-B-44 1 11.87 P 29 17 12 | Sandy Lean Clay {CL)
GMR-B45 3 3.20 T 28 16 " | 12 | Santy Lean Clay (CL)
GMR-B-45 13-2 14.48 e 15 29 14 15 | Sandy Lean Clay (CL)

Ropor; 5R22_ATTERBERG_PLOT_12PTS; Flie: SNA

. State Route 22 HOV Lane Design-Build ____. - .
‘Orange County, California
URS Project Number 29866278

- PLASTICITY CHART

Sheet 19 of 35




Repart: SA22 ATTERDERG_PLOT_12PTS; Flig: SNA_SR2ZZOGTA GRS TH1R005 GMAB-135

80
70
CHlor OH /
80 "
g /
¥ S0
=
Z /A" LINE
k 40 /
3]
B v
v CllorOL
3
o, 30 /V
20 ra
@ / ’
c# D/ MH pr OH
10 a- o
e
CL-ML. e ML pr OL
) | |
o 10 20 30 a6 50 L] 70 80 8D 00 10
LIQUID LIMIT, LL.
Boring Sample Depth | Test Water PR
Number | Number |(meters) Symbol| Content(%)| - | FL | P! | Classification
GMR-B-129 1 4.88 o 12 30 17 | 13 | SandyLean Clay {CL)
GMR-B-129 15 19.96 m 20 29 16 | 13 | SandyLean Clay (CL)
GMR-8-129 21 25.11 A 26 29 16 13 | Sandy Lean Ciay {CL)
GMR-8-130 2A 2.05 * 15 25 | 15 | 10 [ Clayey Sand (8C)
5MR-B-131 472 4.72 o] 10 24 17 7 | Sity Clayey Sand {SC-S5M)
GMR-8-132 9 12.34 o 21 s | 18 17 | Lean Clay (CL)
BMR-B-153 57 7.77 w} 20 28 15 13 | Lean Clay with Sand {CL}
GMR-B-133 7-2 10.67 o 29 17 12 | Sandy Lean Clay with Gravel (CL}
GMR-8-133 71 10.82 ® 15 30 | 18 | 12 | Samly Lean Clay with Graval (CL}
GMR-B-133 B 12.34 @ 19 28 17 11 | Lean Clay (CL)
[ GMR-B-134 12 16.92 u] 1" a5 | 20 | 15 |LeanChmy{CL)
GMREB-115 61 7.92 8 16 24 | 14 10 | Sandy Lean Clay {CL)
State Route 22 HOV Lane Design-Build
one mesly PLASTICITY CHART
Omnge County, California
URS PrOIeCt Number 29866278 Sheet 31 of 35




. GRAVEL SAND
COBBLES 1 ST OR CLAY
coarse fine |coarse| medium fine
E eVt SSTAPARD | LS STANDARD SIEVE NUMBERS HYDROMETER
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Gradation Analysis Test Results
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Gradation Analysis Test Resuits
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Gradation Analysis Test Results
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Sample No.: 5

Description/ Classitication: Brown sandy Clay (CL)
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Djan Chandra

From: Sharid Amiri [sharid_amiri@dot.ca.gov]

Sent: Thursday, December 04, 2008 12:55 PM

To: Djan Chandra

Cc: AMoubayed@pbsj.com; Jamal Salman; Michael Han; Taekuk Kim; Lisa Alviso; Ahmad
Hindiyeh; Juan Delira

Subject: Re: Comment on GDR dated 9/11/08 for SR-22 Soundwalls

I concur with vour email.
Sharid Khan Amiri

Senior Transportation Engineer

D-12 Geotechnical Oversight

Office of Geotechnical Design South-1
Geotechnical Services

Division of Engineering Services

3337 Michelson Dr., Suite CN 280
Irvine, Ca.92612

Office (949)-724-2599

Fax (949} 724-2849

Cell: (562)-480-8295

B S R R R R I T R R R R e R e R R R R R R R & = R R

" For individuals with sensory disabilities, this document will be made available, upon
request, in Braille, large print, audiocassette, or computer disk. To obtain a copy of one
of these alternate formats, please call Della Moore at ( 916) 227-8185 or TTY (916)
227-8454 or write to Della Moore, Division of Engineering Services, P.0. Box 168041
Sacramento, CA 95816-8041"

LR R R R b 2 D R T R Rt B R R R I R R R R 2

"Djan Chandra"

<dchandra@leighto

ngroup.com:> e
"Sharid Amiri"

12/02/2008 04:33 <sharid_amiri@dot.ca.gov>

PM e
<AMoubayed@pbsi.com>, “"Jamal
Salman" <JSalman@4drmcinc.com>,
"Taekuk Kim"
<tkim@leightongroup.com>, "Michael
Han" <MHan@4rmcinc.com>

Subject
Comment on GDR dated 9/11/08 for
SR-22 Soundwalls
Hi Sharid -- Per our phone conversation this morning, we understand that the only comment

that you have on our revised report dated 9/11/08 is regarding the reported locations and
elevations of our CPTs and hand-auger borings. We will include in our final report the

survey benchmark of the civil plan that was used to identify the leccations and elevations
of our CPTs and borings. If you need additicnal information, please let us know. Thanks.

1



Regards,

Djan Chandra

Senior Principal
Leighton Consulting, Inc.
(949) 250-1421

————— Original Message-----

From: Sharid Amiri [mailto:sharid_amiri@dot.ca.gov]

Sent: Tuesday, September 02, 2008 3:13 PM

To: Djan Chandra

Cc: AMoubayed@pbsj.com; Jamal Salman; Lisa Alviso; Taekuk Kim; Lisa Alviso; Ahmad Hindiyeh
Subject: RE: Additional Field Exploration for SR-22 Scundwalls

Djan,

I have reviewed and concur with your proposed geotech investigation as shown in your .
attached file. Please revise the report accordingly and submit it to me, when updated with
the new information from the proposed geotech investigation for my final review.

Sharid Khan Amiri

Senior Transportation Engineer

D-12 Geotechnical Oversight

Office of Geotechnical Design South-1
Geotechnical Services

Division of Engineering Services

3337 Michelson Dr., Suite CN 380
Irvine, Ca.92612

Office (949)-724-2599

Fax (949) 724-2849

Cell: (562)-480-8295

Khkhhkdhhhdkdhhkhdhhkhdhdbdbrhkd ok brdrhrxxhrr kb drhdh bbb h ok hkrhkdhh bbbk hhhrdbdbrddhd
* k ok k ok ok ok

" For individuals with sensory disabilities, this document will be made available, upon
reguest, in Braille, large print, audiocassette, or computer disk. To obtain a copy of one
of these alternate formats, please call Della Moore at ( 916) 227-8185 or TTY (916)
227-8454 or write to Della Moore, Division of Engineering Services, P.0O. Box 168041
Sacramento, CA 95816-8041"

Ahkkhkddkdhrhkdhdhddrbd b rdrkd I bk F T AT A AT AR KA I TR IR r kAR A s ATk kb ok dx

* ok ox ok ok ox

"Djan Chandra"

<dchandra@leighto
ngroup.com>
To
"Sharid Amiri"
09/02/2008 01:01 <sharid_amiri@dot.ca.gov>
PM
ce

<AMoubayed@pbsj.com>, "Jamal

Salman" <JSalman@4rmcinc.com>,
2



"Lisa Alviso"
<lisa_alvisc@dot.ca.gov>, "Taekuk

Kim" <tkim@leightongroup.com>

Subject
RE: Additicnal Field Exploration
for SR-22 Soundwalls
Hi Sharid -- The information that you requested is summarized in the attached table.

Detailed information can be found in cur draft report.
Please let us know if you have additional questions. Thanks.

Djan Chandra

Senior Principal
Leighton Consulting, Inc.
(949) 250-1421

————— Original Message-----

From: Sharid Amiri [mailto:sharid_amiri@dot.ca.gov]

Sent: Tuesday, September 02, 2008 8:03 AM

To: Djan Chandra

Cc: AMoubayed@pbsj.com; Jamal Salman; Lisa Alviso

Subject: Re: Additional Field Expleration for SR-22 Soundwalls

Good meorning Djan,

Please provide a table that includes soundwall identification (i.e.
number), length, total number of existing and proposed borings and CPT for each wall,
my review, include the depth also.

any guestions, let me know.
Sharid Khan Amiri

Senior Transportation Engineer

D-12 Geotechnical Oversight

Office of Geotechnical Design South-1
Geotechnical Services

Division of Engineering Services

3337 Michelson Dr., Suite CN 380
Irvine, Ca.92612

Office (949)-724-2599

Fax (949) 724-2849

Cell: (562)-480-8295

hkhkkkkhdThhdhrhhhdkdhdhdkdrdrdkrrhdrdhddhtrddbadhhhhhdrhrhktrdbhhrhrrrdddxbrrrhrxdd
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" For individuals with sensory disabilities, this document will be made available, upon
request, in Braille, large print, audiocassette, or computer disk. To obtain a copy of one
of these alternate formats, please call Della Moore at ( 916) 227-8185 or TTY (916)
227-8454 or write to Della Moore, Division of Engineering Services, P.0. Box 168041
Sacramento, CA 95816-8041"

LR R R R R R R e e e e R E R R R R R

*ohd ek
"Djan Chandra"
<dchandra@leighto
ngroup . coms>
To
<Sharid_Amiri@dot.ca.gov>
08/29/2008 06:42
ee
EM "Jamal Salman"
<JSalman@4rmcinc.com>,
<AMoubayed@pbs] . com>
Subject
Additional Field Exploration for
SR-22 Soundwalls
Hi Sharid -- In response to your review comments and per our phone conversations, we will

be performing additional field exploration to verify the subsurface conditions at the
three soundwall locations on SR-22. We will perform four Cone Penetration Tests (CPTs) to
a depth of

25 feet. The approximate location of the CPTs is shown on the attached map. We will
revise our LOTBs to include the CPTs and issue a revised report. Please review and let us
know if the approach and CPT locations are acceptable to you. Thanks.

Djan Chandra

Senior Principal
Leighton Consulting, Inc.
(949) 250-1421



<<Proposed Boring Location Map.pdf>> (See attached file: Proposed Boring Location Map.pdf)

(See attached file: Summary of Borings and Proposed CPTs.pdf)



Djan Chandra

From: Jamal Salman [JSalman@4rmcinc.com]

Sent: Wednesday, August 20, 2008 10:26 AM

To: Juan Delira

Cc: Ahmad Hindiyeh; gsaba@octa.net; Karen Cohoe; Lisa Alviso; Michael Han; Djan Chandra
Subject: RE: PDT Questions Follow-up

Juan

- There must some confusion on Sharid's part regarding the GDR effort.

Leighton was to use existing recent data from the SR-22 HOV project for the foundation
analysis of the walls, which they did.

I think it's important to have Djan Chandra call Sharid and discuss with him the concerns
he has on the GDR. (Djan, see Sharid Comment on the GDR below) .

- For the VIA, we will make the necessary changes to the report.
- TMP, we will prepare a more expanded TMP.

Thanks,

Jamal Salman

RMC, Inc.

6 Hutton Centre Dr., Suite 1270
Santa Ana, CA 92707

Phone (714)662-3020, EXT 303
Cell (714)642-4380

Fax (714)662-3025
Jsalmand4RMCinc.com

————— Original Message-----

From: Juan Delira [mailto:juan_delira@dot.ca.gov]

Sent: Wednesday, August 20, 2008 8:33 AM

To: Jamal Salman

Cc: Ahmad Hindiyeh; gsaba@octa.net; Karen Cohoe; Lisa Alviso; Michael Han
Subject: RE: PDT Questions Follow-up

Jamal -
Here's review comments for Draft GDR, the Visual Impact Report, & TMP.
Julio already provided comments on the Noise Technical Memo

GDR
Our office has reviewed the subject report, : Titled: " Draft Geotechnical Design Report
For Proposed Soundwalls No.224, 603 and 699, State Route 22, PM 3.6 tc 12.9", prepared by
Leighton and Associates, Inc. , dated July 7,
2008

and have the following comments:

The geotechnical investigation performed by the consultants is based on
Hand Augers only. This is not acceptable. Please follow Caltrans
Guidelines.

Revise Geotechnical Design Report accordingly.

Prepare GDR based on Caltrans Guidelines.

Sharid Khan Amiri

Senior Transportation Engineer

D-12 Geotechnical Oversight

Office cof Geotechnical Design South-1
Geotechnical Services

Division of Engineering Services

3337 Michelson Dr., Suite CN 380
Irvine, Ca.92612



Office (949)-724-2599
Fax (949) 724-2849
Cell: (562)-480-8295

Visual Impact Report

(See attached file: 0J9600 VIA comments 8.19.08.pdf)

In regards to the TMP, our Traffic Operations Department asked that the
TMP Guidelines be used in putting together the TMP Report

Juan
"Jamal Salman"
<JSalman@4rmecinc.
com>

To
08/12/2008 05:43
PM

(a0

<KCohoe@4rmcinc. com>,

Subject

"Juan Delira"

<juan_delira@dot.ca.gov>

"Karen Cohoe"

"Michael Han" <MHan@4rmcinc.com>,
"Lisa Alviso"
<lisa_alviso@dot.ca.gov>, "Ahmad
Hindiyeh"
<ahmad_hindiyeh@dot.ca.gov>,

<gsabalocta.net>

RE: PDT Questions Follow-up

Juan - Just following up on the status of the items below:

- Approval of the Noise Technical Memo.
- Review of GDR/Foundation Report.

- Environmental; Approval of the Visual Impact Memo.

2



- CE
-TMP format.

Please let me know what you find out.
Thanks Juan!

Jamal Salman

RMC, Inc.

6 Hutton Centre Dr., Suite 1270
Santa Ana, CA 92707

Phone (714)662-3020, EXT 303
Cell (714)642-4380

Fax (714)662-3025
Jsalman@4RMCinc.com

————— Original Message-----

From: Juan Delira [mailto:juan_delira@dot.ca.gov]

Sent: Wednesday, august 06, 2008 2:59 PM

To: Jamal Salman

Cc: Karen Cohoe; Michael Han; Lisa Alviso; Ahmad Hindiyeh
Subject: PDT Questions Follow-up

Jamal -
Here's a update on the issues/questions from yesterday PDT meeting.

1. In regards to presentation of the plans regarding the curve nc. 3 for wall 224, I spoke
with our OE department and they don't see any issue with the way you've presented the
information.

2. I submitted the Geotech report to Sharid amiri for review. He will provide a quick
turn-around.

3. NPDES informed me that they will have their comments on the SWDR by the end of the
week.

4. I believe Scott R. provided guidance in regards tec the CE and it's ultimate approval.
5. I've asked our Traffic Ops department to provide us the TMP documentation we should
use for this project as soon as I get it I'll pass it on.

6. Everything can be shown on District layout sheets including wall details.

If I missed anything or need additional clarification please let me know.

Juan
(949) 724-2608



AERIALLY DEPOSITED LEAD INVESTIGATION REPORT, SR 22
SOUNDWALLS BETWEEN BEACH BOULEVARD AND TUSTIN AVENUE,
CITIES OF GARDEN GROVE AND ORANGE, CALIFORNIA

Prepared for:

PBS&J

625 The City Drive South, Suite 200
Orange, California 92868

June 11, 2008

Project No. 602198-001

Leighton Consulting, Inc.

A LEIGHTON GROUP COMPANY



Leighton Consulting, Inc.

ALEIGHTON GROUP COMPANY

June 11, 2008
Project No. 602198-001
To: PBS&J

625 The City Drive South, Suite 200
Orange, California 92868

Attention: Mr. Alaedin Moubayed

Subject: Aerially Deposited Lead Investigation Report, SR 22 Soundwalls between Beach
Boulevard and Tustin Avenue, Cities of Garden Grove and Orange, California

INTRODUCTION

Leighton Consulting, Inc. (Leighton) is pleased to present this report summarizing an aerially
deposited lead (ADL) investigation conducted within the California Department of Transportation
(Caltrans) right-of-way associated with the proposed Soundwalls at three locations along SR-22 in
the cities of Garden Grove and Orange, California.

ADL is the result of tetra ethyl lead, which was added to gasoline to prevent knocking for many
years. The lead was present in the vehicle exhaust emissions and is often found in the near-surface
soils adjacent to major thoroughfares.

This investigation was conducted to determine if the soil must be considered a hazardous waste
or if it can be reused at the Site in accordance with the Department of Toxic Substances Control
(DTSC) Variance (Variance) issued for management of soils containing ADL in Caltrans rights
of way. This Variance was issued on September 22, 2000, and was modified in a letter dated
July 28, 2006.

17781 Cowan = Irvine, CA 92614-6009
949.253.9836 = Fax 949.250.1114 = www.leightonconsulting.com




602198-001

BACKGROUND

The proposed soundwalls will be located along SR-22 east of Cambridge Street, east of the
connector to SR-22 and I-5, and at the eastbound onramp from the northbound side of Beach
Boulevard. The first two soundwalls are located in the city of Orange and the last soundwall is
located in the city of Garden Grove. The approximate location of the soundwalls is shown on
Figure 1. The existing ADL investigation by Parsons for the last soundwall at the SR-22
castbound onramp from the northbound side of Beach Boulevard was used for ADL evaluation at
that location. This work was conducted to assess to what extent lead-impacted soil may be present
at the site in order to determine the appropriate disposition of soils that will be disturbed during
construction of the soundwall.

PRE-FIELD ACTIVITIES

Health and Safety Plan

Leighton prepared a Health and Safety Plan (HSP) for the ADL soil sampling to be performed at
the site. The HSP is in compliance with Cal-OSHA Title 8 Sections 5192 and 5196 and signed
by a Certified Industrial Hygienist.

Work Plan

Leighton prepared a Work Plan for the ADL investigation. The work plan described the field
activities and included a sampling and analysis plan.

Underground Utility Clearance/Encroachment Permit

This investigation was coordinated with the geotechnical exploration. Utility clearances,
permits, and traffic control were provided as part of the geotechnical work discussed in a
separate report.

INVESTIGATION

On May 9, 2008, Leighton personnel observed and directed the placement of 5 hand-auger
borings (Figures 2 and 3) within the existing Caltrans right-of-way to a maximum depth of 4 feet

below ground surface (bgs) according to the following tables: <,

-2- Leighton




Table 1a - ADL Assessment Sampling Depths,
SR-22 & I-5 Connector Soundwall, City of Orange, California

Boring No.

Location

Sampling Depths
(ft bgs)

Planned Depth of
Excavation(ft)

HA-1

Eastbound SR-22
& 1-5 Connector
Soundwall

0.5,1.5,3,and 4

4

Table 1b - ADL Assessment Sampling Depths,
SR-22 & Cambridge Soundwall, City of Orange, California

602198-001

; X Sampling Depths | Planned Depth of
Boring No. Location (ft bgs) Excavation(ft)
HA-2 Westbound 0.5and 1.5 4
SR-22 Cambridge
Soundwall
HA-3 Westbound 0.5,1.5,3,and 4 4
SR-22 Cambridge
Soundwall
HA-4 Westbound 0.5,1.5,3,and 4 4
SR-22 Cambridge
Soundwall
HA-5 Westbound 0.5,1.5,3,and 4 4
SR-22 Cambridge
Soundwall
Notes:

1. Due to rocky conditions and refusal, HA-2 was not advanced to the planned depth. An attempt
was made to advance another boring approximately three feet from the proposed location but
refusal was again encountered. Samples were collected at the indicated depths before refusal was

encountered.

The soil samples were placed in laboratory supplied glass jars, placed in an ice-cooled chest for
temporary storage, and transported to TestAmerica in Irvine, a State of California certified
laboratory for analysis as described below. Sampling equipment was decontaminated between
boreholes by washing in a solution of trisodium phosphate and water, rinsing with potable water,
and final rinsing with de-ionized water, then allowed to air-dry. Chain-of-custody protocol was
followed throughout all phases of the sample handling process.

&
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A Trimble GeoXH was used to determine the coordinates of each boring. The coordinates,
based on the NAD 83 Zone 6 datum, are given in Table 2.

Table 2 - Boring Coordinates

Boring No. X-Value Y-Value
HA-1 6068891.2478 2230990.0523
HA:2 6077235.1315 222992(.8888
HA-3 6077666.7010 2230001.6510
HA-4 6078014.5029 2230007.7220
HA-5 6078213.2049 2230017.3032

Laboratory Analysis

Eighteen soil samples were analyzed by the laboratory for total lead concentration by EPA
Method 6010b.

Four soil samples were also analyzed for soil pH by EPA Method 904 5c.

TEST RESULTS

SR-22 & Cambridge

Lead was reported above the detection limit in the 14 soil samples collected at this site at
concentrations ranging from 3.0 mg/kg to 25 mg/kg. These concentrations are below the
California Code of Regulation (CCR), Title 22 waste disposal criterion for lead. The
concentrations are also less than ten times both the STLC and the TCLP. Therefore, it was not
necessary to perform either the STLC-WET or the TCLP analyses on any of these samples.

Results of the pH analyses ranged from 8.58 (HA-2-0.5 ft) to 8.98 (HA-3-1.5) in the three
analyzed soil samples which indicate slightly alkaline conditions.

Results of the laboratory analysis for soil samples are summarized in Table 3 (rear of text).
Copies of the laboratory reports and chain of custody are included in Appendix B.

]
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SR-22 & I-5 Connector

Lead was reported above the detection limit in the four soil samples collected at this site, at
concentrations ranging from 7.1 milligrams per kilogram (mgkg) to 14 mg/kg. These
concentrations are below the California Code of Regulation (CCR), Title 22 waste disposal
criterion for lead. The concentrations are also less than ten times both the Soluble Threshold
Limit Concentration (STLC) and the Toxicity Characteristic Leaching Procedure (TCLP) for
lead, 5 milligrams per liter (mg/1). Therefore, it was not necessary to perform either the STLC
Waste Extraction Test (STLC-WET) or the TCLP analyses on any of these samples.

Results of the pH analysis was 8.25 (HA-1-1.5 ft) in the analyzed soil sample indicating slightly
alkaline conditions.

Results of the laboratory analysis for soil samples are summarized in Table 4 (rear of text).
Copies of the laboratory reports and chain of custody are included in Appendix B.

SR-22 & Beach Boulevard Connector

For this soundwall, Leighton evaluated the data collected by Parsons (2003) in their report titled,
“Final Report for the ADL Investigation along the SR-22 Alignment between Valley View and
SR-55". Leighton reviewed two hand-auger borings (RB35 and RB36) for a total of seven soil
samples.

Lead was reported above the detection limit in the seven soil samples collected at this site, at
concentrations ranging from 7.5 mg/kg to 43.4 mg/kg. These concentrations are below the
California Code of Regulation (CCR), Title 22 waste disposal criterion for lead. The
concentrations are also less than ten times both the STLC and the TCLP. Therefore, it was not
necessary to perform either the STLC-WET or the TCLP analyses on any of these samples.

Results of the pH analysis was 8.22 (RB35-0.5 ft) in the analyzed soil sample which indicate
slightly alkaline conditions.

Results of the laboratory analysis for soil samples are summarized in Table 5 (rear of text). The
Parson report is referenced in Appendix A.

%
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STATISTICAL ANALYSIS

Leighton evaluated the results of the soil sample analyses to determine the mean and upper
confidence intervals for lead in soil in accordance with SW-846, Chapter 9. This evaluation was
conducted to determine if the soil would be considered a hazardous waste or if it could be reused
at the Site in accordance with the Variance for management of ADL issued for soil in Caltrans
rights of way. The Variance uses the mean concentrations and 90% and 95% upper confidence
limits (UCLs) of the data to determine the appropriate disposition of the soil.

SR-22 & Cambridge Analysis

The mean of the sample analysis data of 14 samples for total lead is 8.73 mg/kg and the variance
1s 35.68 mg/kg. Since the mean is significantly less than the variance of the sample set, the data
was normalized by dividing each value by the highest concentration, 25 mg/kg, and then
transformed using the arcsine transformation. The 90% and 95% total lead UCLs were
calculated using transformed data and determined to be 12.76 mg/kg and 13.65 mgke,
respectively. Since none of the samples were required to be analyzed by the STLC-WET
procedure, there are no results on which to perform a statistical analysis. A summary of the
laboratory results for lead and the statistical analysis is presented on Table 3.

SR-22 & I-5 Connector Analysis

The mean of the sample analysis data of four samples for total lead is 10.35 mg/kg and the
variance 1s 13.40 mg/kg. Since the mean is relatively equal to the variance of the sample set, the
data was evaluated assuming a normal distribution. The 90% and 95% total lead UCLs were
calculated using the t-distribution and determined to be 13.74 mg/kg and 14.00 mgkeg,
respectively. Since none of the samples were required to be analyzed by the STLC-WET
procedure, there are no results on which to perform a statistical analysis. A summary of the
laboratory results for lead and the statistical analysis is presented in Table 4.

SR-22 & Beach Boulevard Connector Analysis

The mean of the sample analysis data of seven samples for total lead is 21 mg/kg and the
variance 1s 190.7 mg/kg. Since the mean is significantly less than the variance of the sample set,
the data was normalized by dividing each value by the highest concentration, 43.4 mg/kg, and
then transformed using the arcsine transformation. The 90% and 95% total lead UCLs were
calculated using transformed data and determined to be 33.05 mg/kg and 35.60 mgkg,
respectively. Since none of the samples were required to be analyzed by the STI‘-WET

e
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procedure, there are no results on which to perform a statistical analysis. A summary of the
laboratory results for lead and the statistical analysis is presented on Table 5.

CONCLUSIONS

Based on the information gathered during our investigation, Leighton concludes that aenally
deposited lead in the near surface soil at the three proposed soundwall locations along SR-22
have lead concentrations less than 1,000 mg/kg, and the concentrations are also less than 10 times
the values of the STLC and TCLP (50 mg/L). Therefore, these soils can be classified as non-
hazardous by California and Resource Conservation and Recovery Act (RCRA) standards and can
be re-used without special handling.

Leighton appreciates this opportunity to be of service. Should you have any questions regarding
this report, please contact the undersigned at (949) 681-4254.

Respectfully submitted,
LEIGHTON CONSULTING, INC.

(AL

Charles R. Mazowiecki, PE 30068
Senior Project Engineer

Attachments: Figure 1 — Site Location Map
Figure 2 — Boring Location Map
Figure 3 — Boring Location Map
Table 3 — Statistical Analysis for ADL, SR-22 & Cambridge Soundwall
Table 4 — Statistical Analysis for ADL, SR-22 & I-5 Connector Soundwall
Table 5 — Statistical Analysis for ADL, SR-22 & Beach Boulevard Connector
Soundwall
Appendix A — References
Appendix B — Laboratory Results and Chain of Custody’s

Distribution: (2) Addressee
(3) RMC, Inc.
Attention: Mr. Jamal Salman

%

T Leighton




—_—" \1\‘\’7 : e TAR—
La Mirada o) ) =prey il COMMONWEALTHAVE __ fl A
£ I.u
| 5 \n ot T IL 3 E
: Fullerlon Y g N
A ORANGETHURPEAVE 21
1l Buena Park . '
0 8,000 16,000
e
N LA PALMAAVE o SCALE FEET
% Base Map: AerialsExpress, GDT-Teleatlas Street Data,
:' ; e Spring 2005
2 (@)
g /TD/ ?}, g //, 4 f—.” W
< \2 b ] S . ep - %
LLNCOLNA\/E 83 S ) : o
zep 3 e / 2
LD - > / i £
. < Anaheim = il %
/_/‘ w r’r . i ) %
- Z 0 { : : 72
S b /'l is ; >
2 BALL RD ?-—"n 8' . + i ¢
\\ 3 \Z w CSUUARL Villa Park
1' = CERRITOS AVE : % 1 & A
Cypress<) .~ b B 2NC ay
M= cinton Site Location 2 + Orange _cottinsave ] |
2 SR-22/I-5 Connector o 3 o
1 - Orange CA 92868 2 Sl i
7 b 2 7 =
J& T = = LT = = e D
CHAPWIRI U i i) o) : : %
! = . LAVETAAVE ot |
5 ; :
I \ Garden Grove 4 e ;
_ GARDEN GROVE BLVD ko = S - J
54 ‘- 2 e
| l ( @ Tustin Foothills
WESTMLNSTER BLVIA 4 WESTMINSTER AVE E 17TH ST, g
: 2 ¥ b
i &
1 = o -y
. . . 5 4TH STy | IRVINE BLVD
s | Site Location 3 Site Location 1 B
= SR-22 and SR-22&S Cambridge St N #f
= Beach Bivd S Al Orange CA 92866 |
W % ( Garden Grove,CA 92844 :
= |
8 s [OEEEE e
L% - e \ e EDINGER AVE
— -
P ] 0 =
i o
[ WARNERAVE Il — 2| ——d
{
z I n JNERY Vo
z s 0 &
‘ Fountain Valley 2 DYERRD
b % - .
Huntington Beach TALBERT AVE ] z
o Nk MACARTHUR BLVD
h P 1 %) ) .
'?1 U I‘ ELLIS AVE ‘5:" 7 ol = SR b
§ 3 . z Fg COAST DR BERY Fooeea
S 3 = ~
5 W e {3 i Jhne o
= g - Costa Mesa
S ( — - i g 7
b P YORKTOWN AVE /' Sy BAKER ST i ,/ F,
—— —— e ==
Project No.
SR-22 Soundwall SITE LOCATION 602198-001
Locations MAP _—
June 2008 3
Figure 1

WGIS\Drafting\602198\002\Fig?1_SiteLocationMap.mxd



uojybian uaAnBua :Aq panold (WdLL:#0°E B0-Z1-90) DMA DONINOE-ZIUNDIANEC-90-800Z 40\ 00\86 L ZO\DNILIVHAN D
VINHOLITVD ‘TONVHO
w 108 4949 NWA :Ag payeiq WY ‘|08 fu3 TIYMANNOS ¥OLO3INNOD §-I ANV ZZ-MS
> 80/9 31eg 002=.) ‘9[edg 100861209 :loid dVIA NOILY201 ONIMOd
Z ainbi4
1334 3TvoS
e ——
00% 00z 0

7 -

ONINOE ONIdWYS 10V mw
| —VH

aN3931




usAnbua :Aq penold (WJOE:G0'E B0-Z1-90) DMA ONINOF-€IHNDIA\E0-90-8002 4O\L00\861 ZODNILAVHAVd
VINYO4ITVD ‘IONVHO

109:4gdo 108 :Ag payeiq N9 1089/ Bu3 TIVMANNOS 39AIHENYD ANV 2Z2-4S
80/9 -8eQ .00¢=.} 9Ievs 100-861209 foid dVil NOLLYJO1 ONIiO8
¢ ainbi
1334 31VOS
— —
oov 00z 0

ONINOE ONITIWYS Tav m@
¢—VH

'II
l
—— ) m—

aN393T -




Table 3:

Laboratory Results and Statistical Analysis for Aerially Deposited Lead

SR-22 and Cambridge Soundwall, City of Orange, California

Boring Depth Sample |Total Lead| Normalized Transfoned WET ST'TC WE.T STLC TCLP
Number |(feet bgs)] Date (mg/kg) Data Paia e s pelenized (mg/L) e
(Arcsin) {mg/L) Water (mg/L)
HA-2 0.5 04/05/08 18 0.72 0.803802319 NR NR NR 8.58
1.5 04/05/08 71 0.284 0.287963323 NR NR NR
0.5 04/05/08 6.5 0.26 0.263022203 NR NR NR
HA-3 1.5 04/05/08 3.5 0.14 0.140461415 NR NR NR 8.98
3 04/05/08 9.3 0.372 0.381162725 NR NR NR
4 04/05/08 3.0 0.12 0.120289882 NR NR NR
0.5 04/05/08 10 0.4 0.411516846 NR NR NR 8.67
HA4 1.5 04/05/08 8.7 0.348 0.355436911 NR NR NR
3 04/05/08 3.9 0.156 0.156639767 NR NR NR
4 04/05/08 7.5 0.3 0.304692654 NR NR NR
0.5 04/05/08 25 1 1.570796327 NR NR NR
HA-5 1:5 04/05/08 8.3 0.332 (.338423049 NR NR NR
3 04/05/08 5.5 0.22 0.22181447 NR NR NR
4 04/05/08 5.9 0.236 0.238247508 NR NR NR
||Data Analysis Total Lead Data
([Number of Samples, n 14
[Mean (Average), x 8.73
Std Deviation of sample set, s 5.97
\Variance of sample set, s"2 35.68
need to normalize (by highest conc.) and transform data. Assume a Negative Binomial Distribution
[lmean of normalized data 0.349
Imean of transformed data 0.400
Std Dev of transformed data 0.377
Std Dev of mean of transformed data 0.101
Variance of transformed data 0.142
90% CL on transformed data 0.136
90% UCL on transformed data 0.535
reverse transformation for 90% 12.76
Variance ok
95% CL on transformed data 0.178
95% UCL on transformed data 0.578|
|Ireverse transformation for 95% UCL 13.65
IAssume a Normal Distribution
t value (90% UCL) 1.35
Std Dev of mean data 1.60
90% UCL on data 10.88]
t value (95% UCL) 170
Il95% UCL on data 11.56

mg/kg = Milligrams per Kilogram

mg/L = Milligrams per Liter

TCLP = Toxicity Characteristic Leaching Procedure
STLC = Soluble Threshold Limit Concentrations
NR = Analysis not required

NA= No data available

Cl = Confidence Interval

UCL = Upper Confidence Level

Std Dev of mean =s / n"?

reverse transformation for %UCL = sin(%UCL)*25

Normal Distribution:

% UCL of mean data = x+t,,,*s/n"”

t=1 distribution (Gilbert 1987)
a= (1-%UCL)
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Laboratory Results and Statistical Analysis for Aerially Deposited Lead

Table 4:

SR-22 and I-5 Connector Soundwall, City of Orange, California

Boring | Depth | Sample |Total Lead|Normailzea| Transformed [ WET STLG | WETSTLG | 445
Number |(feetbgs)| Date | (mgkg) | Data el pRoies | PEeEd | o oxs PH
(Arcsin) (mg/L) Water (mg/L)
0.5 04/05/08 14 1 1.570796327 NR NR NR
HA-1 1.5 04/05/08 13 0.9285714 | 1.19054512 NR NR NR 8.25
3 04/05/08 7.3 0.5214286 | 0.548524278 NR NR NR
4 04/05/08 7.1 0.5071429 | 0.531866463 NR NR NR
Data Analysis Total Lead Data
Number of Samples, n 4
Mean (Average), x 10.35
Std Deviation of sample set, 5 3.66]
\Variance of sample set, 52 13.40]|
need to normalize (by highest conc.) and transform data. Assume a Negative Binomial Distribution I
[lmean of normalized data 0.739)
llmean of transformed data 0.960]|
Std Dev of transformed data 0.510)|
Std Dev of mean of transformed data 0.255|
\ariance of transformed data 0.260||
90% CL on transformed data 0.417|
90% UCL on transformed data 1.378]
reverse transformation for 90% 13.74
[variance ok
Il95% CL on transformed data 0.600]
[[95% UCL on transformed data 1.560]
[lreverse transformation for 95% UCL 14.00|
ItAssume a Normal Distribution
It value (90% UCL) 1.64
Std Dev of mean data 1.83
90% UCL on data 13.35
It value (95% UCL) 2.35
I195% UCL on data 14.66

mga/kg = Milligrams per Kilogram

mg/L = Milligrams per Liter

TCLP = Toxicity Characteristic Leaching Procedure
STLC = Soluble Threshold Limit Concentrations
NR = Analysis not required

NA= No data available

Cl = Confidence Interval

UCL = Upper Confidence Level

Std Dev of mean =s / n'?

reverse transformation for %UCL = sin(%UCL)*25

Normal Distribution:

% UCL of mean data=x + t, .1 *s/n'?
t=t distribution (Gilbert 1987}

a= (1-%UCL)
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Table 5:

Laboratory Results and Statistical Analysis for Aerially Deposited Lead

SR-22 and Beach Boulevard Connector Soundwall, City of Garden Grove , California

Boring Depth Sample |Total Lead| Normalized Trangformed WET ST'.'C WE.T S.TLC TCLP
Number |(feet bgs)] Date {markg) Data Data Eric A Deionzbe (mg/L) BH
(Arcsin) (mg/L) Water (mg/L)
0.5 09/26/02 7.5 0.1728111 | 0.173682957 NR NR NR 8.22
RB35 1.5 09/26/02 8.8 0.202765 | 0.204180731 NR NR NR
25 09/26/02 43.4 1 1.570796327 NR NR NR
4 09/26/02 341 0.7857143 | 0.903849982 NR NR NR
0.5 09/26/02 26.2 0.6036866 | 0.648117411 NR NR NR
RB36 1.5 09/26/02 13.2 0.3041475 | 0.309043369 NR NR NR
25 09/26/02 13.8 0.3179724 | 0.323590073 NR NR NR
Data Analysis Total Lead Datal
Number of Samples, n 7
Mean (Average), X 21.00
Std Deviation of sample set, s 13.81]f
Variance of sample set, s*2 190.70
need to normalize (by highest conc.) and transform data. Assume a Negative Binomial Distribution
|Imean of normalized data 0.484
limean of transformed data 0.590
Std Dev of transformed data 0.506
Std Dev of mean of transformed data 0.191
Variance of transformed data 0.256)
90% CL on transformed data 0.275
90% UCL on transformed data 0.866
|Ireverse transformation for 90% 33.05
Variance ok
95% CL on transformed data 0.372
95% UCL on transformed data 0.962
|Ireverse transformation for 95% UCL 35.60
tAssume a Normal Distribution
it value (90% UCL) 1.44
lStd Dev of mean data 5.22
Il90% UCL on data 28.51
lit value (95% UCL) 1.94
Il95% UCL on data 31.14

ma/kg = Milligrams per Kilogram

mg/L = Milligrams per Liter
TCLP = Toxicity Characteristic Leaching Procedure
STLC = Soluble Threshold Limit Concentrations

NR = Analysis not required

NA= No data available

Cl| = Confidence Interval
UCL = Upper Confidence Level

Std Devofmean=s/n

172

reverse transformation for %UCL = sin(%UCL)*25

Normal Distribution:

% UCLof meandata=x+t,,1*s/n
t=t distribution (Gilbert 1987)

a= (1-%UCL)

*The data analyzed is from an ADL investigation conducted by Parsons

12
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APPENDIX A
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THE‘ L’EAQER .N”"g,wmogmgmm TESTING 1746} Derian Avenue. Suite 100, Irvine, CA 92614 (949) 261-1022 Fax:(949) 260-3297

e

R - SRR

? LABORATORY REPORT

% Prepared For:  Leighton Consulting, [nc. Project: CalTrans
17781 Cowan, Suite 140 602198001
% Irvine, CA 92614
Attention: Charles Mazowiecki Sampled: 05/09/08
% Received: 05/10/08
Issued: 05/21/08 11:18

NELAP #01108CA Califorma ELAP#1197 CSDLAC #10256

The results listed within this Laboratory Report pertain only to the samples tested in the laboratorv. The analyses contained in this report
were performed in accordance with the applicable certifications as noted. Al soil samples are reported on a wet weight basis unless
otherwise noted in the report. This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its elient. This
report shall not be reproduced, except in full, without written permission from Testdmerica. The Chain(s) of Custody, 2 pages, are

included and are an integral part of this report.
This entire report was reviewed and approved for release.

CASE NARRATIVE
SAMPLE RECEIPT: Samples were received intact, at 2°C, on ice and with chain of custody documentation.
HOLDING TIMES: All samples were analyzed within prescribed holding times and/or in accordance with the TestAmerica
Sample Acceptance Policy unless otherwise noted in the report.

PRESERVATION: Samples requiring preservation were verified prior to sample analysis.

QA/QC CRITERIA: All analyses met method criteria, except as noted in the report with data qualifiers.

COMMENTS: No significant observations were made.

SUBCONTRACTED: No analyses were subcontracted to an outside laboratory.

LABORATORY ID CLIENT ID MATRIX

IREQ927-01 HA-1-0.5 Seil
IRE(927-02 HA-1-1.5 Soil
IRE0927-03 HA-1-3 Soil
IRE0927-04 HA-1-4 Soil
IREQ927-05 HA-2-0.5 Sail
IRE0927-06 HA-2-1.5 Soil
TRE0927-07 HA-3-0.5 Soil
[RE0927-08 ’ HA-3-1.5 Soil
IRE0927-09 HA-3-3 Soil
IRE0927-10 HA-3-4 Swil
IREQ927-11 HA-4-0.5 Soil

TestAmerica Irvine

Patty Mata
Project Manager

IRE0927 <Page 1 of %>
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THE LEADER {N ENVIRONMEMNTAL TESTING

Leighton Consulting, Inc.

17781 Cowan, Suite 140
Irvine, CA 92614
Attention: Charles Mazowieck:
i ) e e
LABORATORY ID
IREG927-12
IRE0927-13
IRE0927-14
IRE0927-15
IRE0927-16
IRE0927-17
IR¥0927-18
Reviewed By:

TestAmerica Irvine

Patty Mata
Project Manager

The results pertain only to the samples tested in the laboratory. This report shall nor be reproduced,

Project ID: CalTrans
602198001
Report Number: IRE0927

CLIENTID
HA-4-1.5
HA-4-3
HA-4-4
HA-5-0.5
HA-5-1.5
HA-5-3
HA-5-4

excepd in filll, withonr wrilten permission from Tesidmerica.

17461 Derian Avenue. Suite 180, Irvine, CA 92614 (949) 261-1022 Fax:(949) 260.-3297

|
Sampled: 05/09/08 %
Received: 05/10/08 i

MATRIX
Seoil
Soil
Soil
Soil
Soil
Seil
Seil

IREG927 <Page 2 of 9>



TestAmerica

Leighton Consuliing, Inc.
17781 Cowan, Suite 140
Irvine, CA 92614

Attention: Charles Mazowiecki

Rl e

Analyte

Samptle ID: IRE§927-01 (HA-1-0.5 - Soil)
Reporting Units: mg/kg

Lead

Sample 1D: IRE(0927-02 (HA-1-1.5 - Soil)
Reporting Units: mg/kg

Lead

Sample ID: IRE(927-03 (HA-1-3 - Soil)
Reporting Units: mg/kg

Lead

Sample ID: TREG927-04 (HA-1-4 - Soil)
Reporting Units: mg/kg

Lead

Sample ID: IRE0927-05 (HA-2-0.5 - Soil)
Reporting Units: mg/kg

Lead

Sample ID: IRE(927-06 (HA-2-1.5 - Seil)
Reporting Units: mg/kg

Lead

Sample ID: IRE0927-07 (HA-3-0.5 - Soil)
Reporting Units: mgkg

Lead

Sample ID: IRE0927-08 (HA-3-1.5 - Seil}
Reporting Units: mg/kg

Lead

Sample TD: IRE0927-09 (HA-3-3 - Sail)
Reporting Units: mg/kg

Eead

Sample ID: IRE§927-10 (HA-3-4 - Soil)
Reporting Units: mg/kg

Lead

TestAmerica Irvine

Patty Mata
Project Manager

THE LEADER IN ENVIRONMENTAL TESTING

17461 Dertan Avenue. Suite 100, Irvine, CA 92614 (949) 261-1022 Fax:(949) 260-3297

Project ID: CalTrans
602198001
Report Number: IRE0927

Method

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 6010B

EPA 60108

EPA 6010B

EFPA 6010B

EPA 6010B

EPA 6010B

METALS
Reporting

Batch Limit
8E19074 20
8E19074 24
8E19074 2.0
BE15074 20
BE19074 20
8E19074 20
8E19074 2.0
BE19074 2.0
BE19074 2.0
BE19074 20

Sample
Result

Sampled: 05/09/08
Received: 05/10/08

£
.g :
e

Dilutior  Date Date Data
Factor Extracted Analyzed Qualifiers

Sampled: 05/09/08

14

1 5/19/2008  5/20/2008

Sampled: 05/09/08

13

Sampled

7.3

0.995  5/19/2008  5/20/2008

: 05/09/08

0995  5/19/2008 5/20/2008

Sampled: 05/09/08

7.1

; 5/19/2008  5/20/2008

Sampled: 05/09/08

18

1.01  5/192008  5/20/2008

Sampled: 05/(9/08

7.1

1 5/19/2008  5/20/2008

Sampled: 05/09/08

6.5

Sampled

3.5

Sampled

923

1 5/19/2008  5/20/2008
: 05/09/08

1.01 5/19/2008  5/20/2008

: 03/09/08

0.995  5/19/2008  5/20/2008

Sampled: 05/09/08

3.0

0.995  5/19/2008 5/20/2008

The resuity pertain anly to the somples tested in the labaratory. This repart sholl nor be reproduced,

excep! in fiill, withont written permission fram TesidAmerica,

IREGI27 <Page 3 of 9>
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THE LEADER IN ENVIRONMENTAL TESTING

§ Leighton Consulting, Inc.
17781 Cowan, Suite 140
i Irvine, CA 92614

! Attention: Charles Mazowiecki

Analyte

Sample ID: IREG927-11 (HA-4-0.5 - Soil)
Reporting Units: mg/kg
Lead

Sample ID: IRE0927-12 (HA-4-1.5 - Soil)
Reporting Units: mg/kg

Lead

Sample ID: IRE0927-13 (HA-4-3 - Soil)
Reporting Units: mp/kg

Lead

Sample ID: IRE0927-14 (HA-4-4 - Seil)
Reporting Units: mg/kg

Lead

Sample ID: IRE(927-15 (HA-5-0.5 - Soib)
Reporting Units: mg’kg

Lead

Sample ID: IRE0927-16 (HA-5-1.5 - Soil)
Reporting Units: mgfkg

Lead

Sample ID: IRE0927-17 (HA-5-3 - Soil)
Reporting Units: mg/kg

Lead

Sample ID: IRE0927-18 (HA-5-4 - Soil)

Reporting Units: mg/kg
Lead

TestAmerica Irvine

Patty Mata
Project Manager

Method

EPA 6010B

EPA 6010B

EPA 6O10B

EPA 6010B

EPA 6010B

EPA 60108

EPA 6010B

EPA 6010B

17461 Derian Avenue. Suite 100, Irvine, CA 92614 (949) 261-1022 Fax:(949) 260-3297

Project 1D: CalTrans
602198001

Report Number,  TRE0927

METALS

Reporting
Batch Limit
BE19074 20
8E19074 2.0
S8E19074 20
8E19074 290
8E19074 2.0
8E19074 2.0
8E19074 20
EE13074 20

Dilution
Factor

Sample
Result

Sampled: 05/09/08

10 0.995
Sampled: (45/09/08

8.7 1
Sampled: 05/09/08

39 1

Sampled: 05/09/08

7.5 1

Sampled: 05/09/08

25 1
Sampled: 05/09/08

8.3 1.01
Sampled: 05/09/08

5.5 l
Sampled: 05/09/08

59 0.995

Sampled: 05/0%/08
Received: 05/10/08

Date
Extracted

5/19/2008

5/19/2008

5/19/2008

5/19/2008

5/19/2008

5/19/2008

5/15/2008

5/19/2008

The resulis periain only fo the samples tested in the laboratoiy. This report shall not be reproduced,
except in full, without written permission from Testdmerica.

Date
Analyzed

5/20/2008

5/20/2008

$/20/2008

5/20/2008

5/20/2008

5/20/2008

3/20/2008

572072008

Data
Qualifiers

IRE0927 <Puge 4 of 9>
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TestAmerica

THE LII‘EAOER N éNViHéHMENT.AL:;EST}NG 17461 Derian Avenue. Suite 100, Irvine, CA 92614 (949) 261-1022 Fax:(049) 260-3297
3 Leighton Consulting, Inc. Project ID: CalTrans !
j 17781 Cowan, Suite [40 632198001 Sampled: 05/09/G8
; Irvine, CA 92614 Report Number: IRE0927 Recewved: 05/10/08 é
¢ Attention: Charles Mazowiecki g
INORGANICS
Reporting Sample Dilution  Date Date Data
Analyte Method Batch Limit Result Factor Extracted Analyzed Qualifiers

Sample ID: IRE0927-G2 (HA-1-1.5 - Soil} Sampled: 05/09/08

Reporting Units: pH Units
pH LEPA 9045C BE10050  0.100 8.25 l 5/10/2008  5/10/2008
Sample ID: IRE0927-05 (HA-2-0.5 - Soil) Sampled: 05/09/08

Reporting Uinits: pH Units
pH EPA 9045C 8E10050  0.100 8.58 1 5/10/2008  5/10/2008
Sample ID: IRE0927-08 (HA-3-1.5 - Soil) Sampled: 05/09/08

Reporting Units: pH Units
pH EPA 9045C 8ELO050  0.100 898 1 5/10/2008  5/10/2008
Sample ID: IRE0927-11 (HA-4-0.5 - Soil) Sampled: 05/09/08

Reporting Units: pH Units
pH EPA 9045C SE10050  6.100 8.67 1 502008 5/10/2008

TestAmerica Irvine

Patty Mata
Project Manager

The results pevicin only fo the somples tested in the laboratory. This report shall not be reproditced,
excep! in firll, without written permission from TestAnmerica,

IREG927 <Puge S of 9>




TestAmerica

THE LEADER N ENVIROMMENTAL TESTING

’ Leighton Consulting, Inc.

» 17781 Cowan, Suite 140

; Irvine, CA 92614

Attention: Charles Mazowiecki

H
B S AL A D R S R L e

Analyte Result

Batch: 8E19074 Extracted: 05/19/08

Blank Analyzed: 05/20/2008 (8E19074-BLK1)
Lead ND

LCS Analyzed: 05/20/2608 (8E19074-BS1)
Lead 46.8

Matrix Spike Analyzed: 05/20/2008 (8E19074-MS1)

Lead 56.7

Matrix Spike Dup Analyzed: 05/20/2008 (8E19074-MSD1)

Lead 61.5

TestAmerica Irvine

Patty Mata
Project Manager

The results pertain only ro the somples tested in the laboratory. This report shall nor be reproduced,

Project ID: CalTrans
602198001

Report Number: IRE0927

METHOD BLANK/QC DATA
METALS
Reporting Spike  Source
Limit Units Level Result
2.0 mp/ke
2.0 mgrkg 50.0

Source: IRE0927-01
F5]

20 mgrkg 50.0 14.1

290 mg/kg 50.0 141

excep! in fiifl, without writien permission from TestAmerica.

%REC Limits

94

Source: IRE0927-01

95

17461 Derian Avenue, Suite 100, Irvine, CA 92614 (949) 261-1022 Fax:{949) 260-3297

Sampled: 05/09/08
Recerved: 05/10/08

RPD Data
RPD  Limit Qualifiers

IREN927 <Puge 6 of 9>
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TestAmerica

THE LEADER IN ENVIROMMENTAL TESTING 17461 Denan Avenue. Suite 100, Trvine, CA 92614 {949) 261-1022 Fax:(249) 260-3297

* Leighton Consulting, Inc. Project ID: CalTrans
1 17781 Cowan, Suite }40 602198001 Sampled: 05/09/08
! Irvine, CA 92614 Report Number: TRE0927 Received: 05/10/08
Attention: Charles Mazowiecki
METHOD BLANK/QUC DATA
INORGANICS
Reporting Spike  Source % REC RPD Data
Analyte Result Limit Units Level Result %REC Limits RPD  Limit Qualifiers
Batch: SE10050 Extiracted: 05/10/08
Duplicate Analyzed: 05/10/2008 (8E10056-DUP1}) Source: IRE0927-02
pH 8.23 0.100 pH Units 8.25 i} s
TestAmerica Irvine
Patty Mata
Project Manager
The results pertain oniy to the somples tested in the laboratory. This report shall not be reproduced.
IRE(927 <Pgge 7 of 9>

exeept i fifl, without written permission from Testdmerica.



TestAMmerica

THE LEADER IN ENVIRONMENTAL TESTING

¢ Leighton Consulting, Inc. Project ID: CaiTrans
2_5 17781 Cowan, Suite 140 602198001 Sarnp]ed; 05/09/08
! Trvine, CA 92614 Report Number: IRE0927 Received: 05/10/08

. Attention: Charles Mazowiecki

DATA QUALIFIERS AND DEFINITIONS

ND Analyte NOT DETECTED at or above the reporting limit or MDL, f MDL js specified.
RPD Relative Percent Difference

TestAmerica Irvine

Patiy Mata

Project Manager
The resulls pertain only ta the samples tested in the laboratory. This veport shall not be reproduced,
except in fill, withour written permission from TesiAmerica. IRE0927 <Pﬂ‘g€ 8 of &>
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TestAmerica

THE LEAGER IN ENVIRONMENTAL TESTING

17461 Derian Avenue. Suite 100, Irvine, CA 92614 (949) 261-i022 Fax:{949) 260-3297

Leighton Consulting, Inc. Project ID: CalTrans

17781 Cowan, Suite 140 602198001 Sampled: 05/09/08
Irvine, CA 92614 Report Number: IRE0927 Recerved: 05/10/08

: Attention: Charles Mazowiecki

Certification Summary

TestAmerica Irvine

Method Matrix Nelac California
EPA 6010B Sail X X
EPA 9045C Seil X X

Nevada and NELAF provide analyte specific accreditations. Analyte specific information for Testdmerica may be obtained by contacting
the laboratory or visiting our website of wwiw.festamericainc.com

TestAmerica [rvine

Patty Mata

Project Manager
The results pertain only to the samples tesied in the laboratory. This report shall nor be repreduced,

IREG927 <Puge S of >

except in judl, withour written permission from Testdmerica.
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CHAIN OF CUSTODY FORM

PRV A 7 PPN

RIS ]

/
/

SAUZ: s MBI R s

FoGotiey Lt Swte A Lolten, GA 92324 (909) d/y-466 rAX (B8O aru-lude
Hulte B 120 Progmix. AZ B5044 (480! 7850047 FAX (4807 TAR.OR%
st Heg Bd Las Vegas, MY EYYZG

PRI RET N

. A

Hage
N;\mp-ﬁ\rrnrﬂ;*.ﬂ.7 {5 ; lS-"-— e ?':‘)f‘;:_:;if:“rl:“;ﬁ! y ‘h ) Anaiysis Requzfeu o
Trv (7 ; | S = | L
: S S G bt ; ! i
FPrajnet Manag}r:hé/{() Metow.eck 'PhO”'}’N\:,-rzt.’?"_l ¢y Ay ik 9 T* |
g oy [
A e A —
Al -0 s s TR\ Ls-gosorso | aone | X IF & S empre
UA N -] 5 ] [ [ loss4 A < j900 .y frg
At - 3 | 053 fon TCLP
HA--Y 05 Y6 131/
HA- ) "o ¢ (Y09 A
=t HA-2- 15" 1 1413
Ha. 3 — O. \ Y
L R A I Y jAG A
EA-DS - JAL
-3 - 9 LLY
Hr-y - 08 | | e ~ He 50"
o-< ~ .5 1700 g -0
RAa-Y -3 130
lj_g\-l oy v v 3151~ \Y)
Relinquished By:' ! , Date/ Time: Received By: Date/ Time: Turnaround Time: (Check)
5:/()* ox” Oﬁ hd same day 72hours
Relinquished By Dats/ Time: Received By: Date/ Time: i; 23:: :;:(:; .
Relinguished By: Date/ Time: R@ﬂb% Date/ Time: Sample Integrity: (Check)

—_— ﬂ\%h{y INE RS

intact =

aon ice

<Ly

Note: By relinquishing samples to TestAmerica, client agrees to pay tor the services requeyt,ed or this chain of custody form and any additional analyses performed on this project.

Paymant for saervices is due within 30 davs from the date of invoice. Sample{s) will be disposed of atter 30 days.
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