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1.1 Proiect Descriution 

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 locatiotl 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-ln-Drilled-Hole (CIDH) piles. 

Soundwall No. 603 will be approximately 47 feet long, to be located east of SR-22 and 
Interstate 5 (1-5) 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, Califomia. 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. 

1.2 Puruose and S c o ~ e  

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 Emloration: We performed a subsurface exploration that consisted of 
drilling, logging and sampling of seven Cinch 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 Desipn and Analvsis: Geotechnical analysis was perfonned on the 
collected data to develop recommendations for design and construction. 

Revort Preaaration: 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 

2.1 Subsurface Ex~lorat ion 

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 

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 -4ppendix C. 

2.2 Geotechnical Laboratow Testinq 

Laboratory tests were performed on representat~ve 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 

3.1 Geoloclic Settinq 

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 stmctural 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 stte, 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. 

3.2 Soundwall No. 224 

Subsurface exploration relevant to this soundwall includes borings HA-1, HA-2, CPT-I 
and CPT-2 by Leighton, borings B-l through B-3 (Caltrans, 1997), and borings BH-74 
and BH-75 (URS, 2006). Based on these bonngs 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 
bonng. The cohesion intercept (c) and fnct~on angle (4) representing the effective shear 
strength of the soils were found to be 40 psf and 30 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 2. 

Table 2 - Generalized Soil Profile for Soundwall No. 224 

3.3 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. 

~ohesion(') 
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- 

650 

Depth below 
Existing Grade 

(feet) 

0 to 20 

20 to 50 

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). 

('I Based on SPT blow counts of subsurface so11 (NAFVAC, 1988) and laboratory test results 
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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 (q) representing the effective shear 
strength of the soils were found to be 100 psf and 26 degrees, respectively. The test 
result is presented m 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 below 
Existing Grade 

(feet) 

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

0 to 20 

20 to 30 

3.4 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-1 I 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. 

Generalized Soil Type 

Silty Sand/ Clayey Sand 
Clayey Sand/ Sand/ 

Sandy Clay 

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). 
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Total Unit  
Weight (pcf) 

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 psf and 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. 
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Table 4 - Generalized Soil Profile for Soundwall No. 699 

Depth below 
Existing Grade 

(feet) 

0 t o  13 

- 

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

Generalized Soil Type 

Silty Sand1 Gravelly Sand1 
Silt 

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 11 1 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. 

- 13 to 20 

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 FOUNDAnON 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 andlor 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 Soundwall No. 224 

N e  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 (I$) 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 15 feet, Case 2 for level ground on one side and sloping ground on the opposite side 
may be used for design. 

4.2 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 
of loose to medium dense silty sand and clayey sand. 
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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. 

4.3 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 (4) 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. 
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5.0 CONSTRUCTION CONSIDERATIONS 

5.1 Removal of Existinq 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 sandicement 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. 

5.2 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 hrther 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. 

5.3 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. 

5.4 Earthwork 

Onsite soils to be used as compacted structural fill should be free of organic material 
andlor 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 mlnimum 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 ~nches below the finished 
grade should also be compacted to at least 95 percent relative compaction. 

5.5 Additional Geotechnical Setvices 

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. 
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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. 

Leighton 



6.0 REFERENCES 

California Department of Transportation (Caltrans), 1990, "Memo to Designers 5-12". 

, 1997, As-Built Plans for Soundwall No. 210, Caltrans Contract No 12-002627, CU 
12207 and EA 002521 

, 1998, As-Built Plans for Soundwall No. 384, Caltrans Contract No 12-021004, CU 
12206 and EA 021001 

,2002, As-Built Plans for State Route 55122 Interchange Soundwalls and Retaining 
Walls, Caltrans Contract No 12-013314, CU 12209 and EA 01331 1 

,2004, "Bridge Design Specifications", September 2004. 

, 2006a, "Standard Specification", May 2006. 

2006b, "Seismic Design Criteria," Version 1.3, February 2006. 

California Division of Mines and Geology (CDMG), 1997a (Revised 2001), Seismic Hazard 
Zone Report for the Anaheim and Newport Beach 7.5-Minute Quadrangles, Orange 
County, California, Seismic Hazard Zone Report 003. 

, 1997b (Revised 2001), Seismic Hazard Zone Report for the Orange 7.5-Minute 
Quadrangle, Orange County, California, Seismic Hazard Zone Report 01 1. 

, 1998a, Seismic Hazard Zone Map for the Anaheim Quadrangle, April 15,1998. 

, 1998b, Seismic Hazard Zone Map for the Orange Quadrangle, April 15, 1998. 

Mualchin, L., 1996, California Seismic Hazard Map. 

Mualchin, L., and Jones, A.L., 1992, Peak Acceleration from Maximum Credible Earthquakes in 
Califomia: California Department of Conservation, Division of Mines and Geology 
Open-File Report 92-01. 

NAVFAC 1986, Foundations and Earth Structures, Department of the Navy, Naval Facilities 
Engineering Command, DM7.2, p.7.2-60, May 1986. 

- 14 - Leighton 



Sadigh, K., Chang C.-Y., Egan, J.A., Makdisi, F., Youngs, R.R., 1997, Attenuation Relationships 
for Shallow Crustal Earthquakes Based on California Strong Motion Data: Seismological 
Research Letters, Volume 68, No. 1, pp. 180- 189. 

Sprotte, E.C., Fuller, D.R., Greenwood, R.B., Mumm, H.A., Real, C.R., and Sherburne, R.W., 
1980a, Annual Technical Report Text and Plates, Classification and Mapp~ng of 
Quaternary Sedimentary Deposits for Purposes of Seismic Zonation, South Coastal Los 
Angeles Basin, Orange County, Califomia: Califomia Division Of Mines And Geology 
Open File Report 80-19LA, 268 p. 

Sprotte, E.C., Fuller, D.R., and Greenwood, R.B., 1980b, Thickness Map of Quaternary Age 
Sediments, Portion of Orange County, Califomia, in Sprotte, E.C., Fuller, D.R., 
Greenwood, R.B., Mumm, H.A., Real, C.R., and Sherbume, R.W. (editors), Classification 
and Mapping of Quaternary Sedimentary Deposits for Purposes of Seismic Zonation, 
South Coastal Los Angeles Basin. Orange County, Califomia: California Division Of 
Mines And Geology, Open-File Report 80-19LA, Plate No. 4, Map No. 3, scale 1:48,000. 

Singer, J.A., 1972, Ground Water in the Tustin Plain, Orange County, California: in Morton, 
P.K. (editor), Geologic Guidebook to the Northern Peninsular Ranges, Orange and 
Riverside Counties, California: South Coast Geological Society, pp. 92-96. 

, 1973, Geohydrology and Artificial-Recharge Potential of the Irvine Area, Orange County, 
California: U.Sn Geological Survey Open-File Report 73-264,41 p. 

URS, 2006, Geotechnical Design Report State Route 22 HOV Lane Design-Build Report, 12- 
ORA-22-KP-1.48121.19, EA 12-07161 1, URS project No. 29866278.5 1300, dated May 
2006. 

Yerkes, R.F., McCulloh, T.H., Schoellhamer, J.E., and Vedder, J.G., 1965, Geology of the Los 
Angeles Basin California: U.S. Geological Sunfey Professional Paper 420-A. Youd, T. L., 
1993, Liquefaction-Induced Lateral Spread Displacement, NCEL Tech. Note 1862, Naval 
Civil Engineering Laboratory, Port Hueneme, Califomia. 

Leighton 



a 
8.000 16.000 

SCALE I O- 
FEET 

SR-22 Soundwall 
Locations 

Pmjed No. 

SITE LOCATION ~ozl984ol  
i 

MAP Date 
July 2008 Figure I 

~ w U Y * . D t m r m t . s I - M g ~ g d  





I I I I 
POST M I L E S  SHEET TOTAL 'IST- 'OUNTY TOTAL PROJECT No SHEETS 

REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007) R3.6/R12.9 

REGISTERED PROFESSIONAL ENGINEER 

PLANS APPROVAL OATE 

T k  State of  Collfornlo w ~ t s  o f f ~ c e r s  or 
shal l not be r e a m s  lb le  f o r  the occuracy or 
conpleteness of electronic caples of  t h ~ s  

LE l GHTOH CONSULTING I NC 
17781 cmAN, IRv lNE c A  92614 
P H M :  949-250-1421 
FAX: 949-250-1114 SILTY CLAY w i t h  SAND 

F I E L D  A N D  L A B O R A T O R Y  
T E S T I N G  

@ Consolidat~on ( A S T M  D 2435) 

@ Collapse Potent ia l  ( A S T M  D 5333) 

@ Compaction Curve ( C T M  216) 

SILT w i th  GRAVEL 

ORGANIC SILT w i th  GRAVEL 

CLAYEY SAND 

ORGANIC SOIL w i th  GRAVEL 

ENGINEERING SERVICES GEOTECHNICAL SERVICES 

@ Corrosiv i ty  Testing 
( C T M  643, CTM 422, CTM 417) 

Consol idated Undrained @ Triaxia l  (ASTM D 4767) 

@ Direc t  Shear (ASTM D 3080) 

@ Expansion Index (ASTM D 4829) 

@ Moisture Content (ASTM D 2216) 

@ Organic Content-% (ASTM D 2974) 

@ Permeabil i ty ( C T M  220) 

@ Par t ic le  Size Analysis (ASTM D 422) 

P las t i c i t y  Index (AASHTO T 90) @ Liquid L im i t  (AASHTO T 89) 

@ Point Load lndex (ASTM D 5731) 

@ P ~ s s u r e  k t e r  

@ Pocket Penetrometer 

@ R-Value (CTM 301) 

@ Sand Equivalent (CTM 217) 

@ Specif ic Gravity (AASHTO T 100) 

@ Shrinkage L im i t  ( A S T M  D 427) 

@ Swell Potent ia l  (ASTM D 4546) 

@ Pocket Torvane 

Unconfined Compression-Soi l 
(ASTM D 2166) 

@ Unconfined Cornpression-Rock 
(ASTM D 2938) 

Unconsol idoted Undrained @ Triaxia l  (ASTM D 2850) 

@ Unit Weight (ASTM D 4767) 

@ Vane Shear (AASHTO T 223) 

i 

, 

PREPARED B Y  

CHECKED BY 

STATE OF 

I 

I 

I 

I 

, 

APPARENT DENSITY OF COHESIONLESS SOILS 

DIVISION OF ENGINEERIN6 SERVICES 

Descript ion 

Very loose 

Loose 

Medium Dense 

Dense 

Very Dense 

BUU TRAN 

T.  K 1~ 

SPT N (Blows / 12 inches) 

0 - 4  

5 - 10 

1 1  - 30 

31 - 50 

> 50 

MIIGINAL SCALE I N  INCHES 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

MOISTURE 

Descript ion 

Dry 

Moist 

Wet 

cu 12 DISREGARO PRINTS BEARING 
R E V I S I O N  DLTTS 1 SHEET I OF 

CS WTB Y ) I L  LEGElO FOR REWCED PLANS 
i 

I 1 1  

C r i t e r i a  

Absence o f  moisture, dusty, d ry  t o  t he  
touch 

Damp bu t  no v is ib le water 

Visible f r e e  water, usually so i l  i s  
below water table 

F A  0.19601 EARLIER REVISION DATES -a I 

S O I L  L E G E N D  

LOG OF TEST BORINGS 2 OF 11 
STRUCTURE DESIGN 

DESIGN BRANCH 
I 

POST M I L E  

~3.6/~12.9 

PERCENT OR PROPORTION OF SOILS 

Descript ion 

Trace 

Few 

L i t t l e  

Some 

Mostly 

C r i t e r i a  

Par t ic les  are present bu t  est imated t o  
be less than 5% 

5 t o  10% 

15 t o  25% 

30 t o  45% 

50 t o  100% 

PARTICLE SIZE 
Size 

> 12" 

3" t o  12" 
3/4" t o  3" 

No. 4 t o  3/4" 

No. 10 t o  No. 4 

No. 40 t o  No. 10 

No. 200 t o  No. 40 

Descript ion 

Boulder 

Cobble 

FIGURE 2 (SHEET 2 OF 1 1 )  

Gravel 

Sand 

Coarse 

Fine 

Coarse 

Medium 

Fine 



Scale: 1 "=ZOO'  

- 

P 
0- 
o 

'OUTE 

2 2  
21 0 

21 5 

THE BENCHMARK: A- 

1 2 5  130 WL- . , , ,240  
1 C-  1 3 5 - 9 2  ELEVATION: 44 .39  FEET LEVEL :  2 0 0 5  -* 

FOLJND 3 y 4  OCS ALUMINUM BENCHMARK D ISK  STAMPED 1 C - 1 3 5 - 9 2  SET I N  THE SOUTHEAST EXISTING SOUNDWALL NO. 210 
CORNER OF A 4 - F T  BY 1 8 - F T  CONCRETE CATCH BASIN.  MONUMENT 15 LOCATED I N  THE NORTYEAST 
CORNFR OF THE INTERSECTION OF WESTMINSTER BOULEVARD AND BEACH BOULEVARD, 1 1 0  F T  
EASTERLY OF THE CENTERLINE OF BEACH BOULEVARD AND 3 8 - F T  NORTHERLY OF THE CENTERLINE E l  El OF WESTMINSTER AVENUE. MONUMENT I S  SET LEVEL  WITH THE SIDEWALK 

8 - 2  8 - 3  

Q OF BEACH BOULEVARD- PROPOSED SOUNDWALL NO. 2 2 4  

'IST 

1 2  

POST M I L E S  S H E E T  T O T A L  
T O T A L  P R O J E C T  N o  S H E E T S  

R3.6A312.9 

REGISTERED PROFESSIONAL ENGINEER 

P L A N S  A P P R O V A L  D A T E  

The State o f  Col i f o r n i a  w ~ t s  off ~ c e r s  or  ogen 
stml l  not be responsible f o r  the  occurocy or  
conpleteness o f  electronic coples of t h l s  p lon 

LElGHTMl CMiWLTlNG INC. 
11181 CWAN, IRVlNE CA 92614 
P H M :  345250-1421 
FAX: 945250-1114 

'OUNTY 

O r o  

( 

8 8 

I 

I 

, , , 
I 

1 

, 

LEGEND 

HA-2  
HAND AUGER BORING BY LEIGHTON CONSULTING, INC., 2 0 0 8  E l  

8 - 3  

El BORING BY OTHERS (CALTRANS, 1997) 

CPT-2 CONE PENETRATION TEST BY A LEIGHTON CONSULTING, INC., 2 0 0 8  

- 55 

- 39 

- 
+ 
w 
W 
LL - 
z 

- 23 2 + 
6 > 
W 
2 W 

- 

- 9  

55 - 

39 - 

- 
+ 
w 
W 
LL - 
z 
0 23 - 
+ 
Q > 
W 
1 W 

7 -  

- 9 

0 
8.0 6.4 4.8 3.2 1.6 0.0 70 140 210 280 350 

F r i c t i o n  R a t i o  (%)  T I P  Bear ing  ( t s f )  
F r i c t i o n  R a t i o  ( % )  T ip Bear ing  ( t s f )  

9/8/08 
9/8/08 

Horizontal Scale: 1 "=501 

I I I I I I I I I I I I I I 
21 7+00 21 a t 0 0  21 9 t 0 0  220+00 221+00 222+00 223+00 224+00 225+00 226+00 227+00 228+00 229+00 230+00 

FIGURE 2 (SHEET 3 OF 1 1  ) 

SR-22 SOUNDWALLS 
LOG OF T E S T  BORINGS 3 OF 11 

ENGINEERING SERVICES DIVISION OF ENGINEERING SERVICES 

ORIGINAL SCALE 1N INCHES 

GEOTECHNICAL SERVICES 

1 I  FILE = >  P : \ D r a f t  i n q \ 6 0 2 1 9 8 \ 0 O l  \ o f ~ 2 0 0 8 - 0 6 - 0 3 \ F i q u r e - 2 s h e e t - 3 - 8 0 f l  .dqn 

I I I I 

STATE OF 

cu j 2  
EA OJ9601 DOS CIVIL LOO ff TEST IIX(IWS SHEET FOR REDUCED PLANS o I z 3 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

DISREGARD PRINTS BEARING 
R E V l S l W  DATES I SHEET I 07 

1 1 1 1 1 I I I I I  I  EARLIER REVlSlDN DATES - 
STRUCTURE DESIGN 

DESIGN BRANCH 
POST MILES 

R3.6/R,2.9 

F I E L D  INVESTIGATION BY8 

5 .  PUL1JAI-A 

FUNCTIONAL SUPERVISOR 

NAME: 

DRAWN B Y :  BUU TRAN 

CHECKED BY: T. K I M  



W r 

a 

> ,- 

8 

z 
(3 

g . m 
2 5  
uu-, 
EE:= 
,>-- 

$ = & a  
a;xf -g - ,  g u m ,  
$EgG - = u  
A . - L L L  

N 

0 

5 &  

- 

- 

- 

- 

- 

f 
Z Y 

2 u Z 

0 
VI 
Y LL 

r a 

g 
Y 

z 
s 

. 
a 
a 
5 
s 

k 

L 
Y 

z m -  
P C ; -  

- - - 
( 1 3 3 3 1  N011VA313 

& 
7 0 \L) N m  7 

7 7 m m 
v 

in in + 

I1 ='I 
- 0 

0 
e a12 N 

- 
N 

E 6 
b e :(fI 
f e  - 
= - - a 

a 0 O P m 5  
c g -  - - .2 z 
K : a  j n + 0 

a 0 ! g :  .! 0 

-- 

-- 
- 

- 

:- 

- 
0 
t 

-0  
N N 

5 v , *  
- J  

w a ( 3  
5 3  
2 0  
L Z  

3 

$ 

I 

A < > 

0 K 

< 

z < 

(L A 

U. C u 

r 
r 

U. 
0 

N J m -  

- r  

0 ;  m 
+ 

W  
W  

8 Z b  = X a o r ?  
8 
L L O  

;:! =.-* 
b 2 Y  
.2g= 
a  
x b  
z a o  
u - 2  
'." * 

i i$  r a u  

- 4  

: y  
2 :  

(ID 
W 
0 
> 
a 
W 
-Z 
clu 
2- = 

2 
s: 2 
g? m 

z 
L O :  

0 5  52 VI 

2 w 
Z a 
z 
n 

a! 

t - 
N N 

0 0 + 
-a 

N N 

O 

+ -m 

N N  

0 0 

N 

t - 
N 

0 

+ 
0 

-" 
N N 

0 
0 + 

- N  N  N  

0 0 + - 
N 
N 

0 
0 t 

- 
N  N  

0 

t -0  - 
N  

0 
0 

-m 
N 
7 

0 0 
+ -c 

N - 

m 

L C C  - - - e 
- O  II 2 n 2 

0, c L - g  E m  5 01 + - - + + 
2 e z  2 = c 3 2 0 
, L -  h a -  P 2 o: 

0 c 0 0, "7 

0 
0 + 

-0 
ICI N 

0 

E 
v, 

m 
m 
( U -  

N 
N 
I 

LT 
m 

R 
LL N. .  0 

c9 

+ - 

2% 
2- -Ln 

L;' 
W 

! > e L  
a:;: 
;; -.a 
O W  

- ?  
O L L  

S;; 
CS,,, 
>a; 
O W -  

c 

?J 

0 L 

.D 

? 
0 

9 
O 

N 

'+ 
0 / 

0 

7 
m 

5 
S 
F .- 
: 
L 

-I 

T U > 2 -  c L  

(U - - 0 e L c 0, + + - " "- 0 I J - e 
0 D z g *  L + c , - B =- 3 - 0 = 0: 0 - b a x  L L  

- L L U U W O  
( 1 3 3 3 )  N O l l V A 3 1 3  

- 

- 

- 
z 2 - 

.= * k 5 
0 + - 

O h  b 0 * 
-L 

n n g: 
-D - - 9 * 

- 
0 c - r mr e z  
ZfE 
m  L 

c - 0,: f e 0 
- 2: - - z I 

m L  m  h  0 0  L I 

-. , e-. 
mw 

21-85 3 

kl 
: z 

OOtC22 V l S  jO 18 O S S ,  

a 
r., ", 
> 
L,, 
2 - 

* * >  * 2 e  - 
0, !2 2 b -0 

, f % f  e e - E o E 
m  m  m  m  0 * = 

N 

m 

8:: 
w 

$5  0: m u  i s  
8 2 

u 
N 

~5 
L - 

N 2 g + 

0 
Z d 

_1 7 - 
_1 
Q P b 

a ++= 
D a 5 

+ 0 .  5 n 2 
0 E L  '? 5 
m + 

a + +. + 

9 2 
D 3 r a. 

a a c 
> a  

8 :: = 

0 - 
N 

0 
z 
_1 - 

12 
j s 

450 

m - 
(U 

0 - 
N - 

g 
7 

- 

Ln W 

0 - 
ZLn -z 

!Jii 
00 (nu 

2s 
Z W  

ga 
8; 

F 

W 
5 

i? 
L 

3 
2 - 
Z 0 

z k b -  
b ' U ) J Z - -  
a E 
0 5 

D 
[L 
Q 
> 
W 

i- _1 

"7 "z 3 
a - 
W J  0 m 
I cr m 

C C C W  0 
",ELL+ I 0 
a 0  1 Z U N 
W Z O W  Q 
I -u 
C w - W 
I W m 0 2 ' & ~  

" 7 z m  LL z 
W-6LL 0 $ =nL0 U' o 

N z?+> f, 
,, -3gz I- 
A 1 
w LSI~Y 3 
> 

in 
m 

2 -220' 
mzg 

0 

f. + 
m - 
2 

U) 
W 

5! 
> 
a 
W 
U ) :  

4 
q:  

2 :  

0 9  

I - '  
0 
W  
C? 

- 

2 
r 
I 
0 

,,, 
I 

w 
n 

.. 
; 

z 
5 

0 s ;  -, 
I 3  

a 
W "  * 

Z 

2 + 
3 
m 

m 

z 

0 
> 
a 
w 
U) 

C? 
f 
K 
W 
W 
Z - 
C? 
2 
W  

:z,+- m 
1 wzy* 
~ '26 m w 

z " 0 
O 0 22,m: I- N 
I LC u82n z - .=Zz E a > :  
w LK m u  

, t A  - 1 I- Z 
C win3n= 1 I-- : 2S2$d > a m -  
LL m u w o  

S K Y ;  - m o '-5 
. ,;=lg+ z ZI- 

T 
"7uf w LK 0 1  o W 2 I m  LK W 0 I 7 2  

c',:~ m I- az 
2 * w w w -  0 =o 
C qg'm, LK 
3 2zLLLL= w  > L" 
w 50,002 o m zz 
2 3 
w ~ ,zwS a o k!P 

m k O f  0 t I 
C 22 D 

I ~ " L L  . 2 lr y" 
3 - w w w  z a 0 Ow I m u~ ,>,"52 
:EEE" 

5 
Y 

c' 

t 
m 
o : 

r 

D - 
> r 
W 

2 
Y) 

-I 

2 
0 - ,- . 
o w  z I 
? :  

6LL-u6 
P 

invw:", z 
:,ELC w 

0 g 
W F &%>2 
4 A '?CrLL&L 

w o U  

N (\I 

b O  i m  
I U 7 0 W N  

7 
m  

m m 7 m 
7 

m O W W W W  - ZZZC' 

u O'BBZL 





S c a l e :  1 "=ZOO' 

THE BENCHMARK : 

'OUTE 

2 2 

- 

' IST 

1 2  

POST MILES SHEET TOTAL 
TOTAL PROJECT No SHEETS 

R3.6/R12.9 

'OUNTY 

Oro 

SA 3 0 7 - 8 3  ELEVATION: 1 3 9 . 6 7  FEET ADJUSTMENT: NAD88 ,  LEVEL 1 9 9 0  
EB ROUrE 22 TO 

FOUND 3 y 4  OCS ALUMINUM BENCHMARK D ISK  STAMPED SA 3 0 7  8 3 ,  SET I N  THE NORTHWESTERLY 

CORNER OF A 4 - F T  BY 1 1  F T  CONCRETE CATCH BASIN .  MONUMENT I S  LOCATED I N  THE SOUTHEASTERLY PROPOSED SOUNDWALL NO. 603 
CORNER OF THE INTERSECTION OF FLOWER STREET AND L A  VETA AVENUE, 3 9  F T  SOUTHERLY OF THE 

CENTERLINE OF L A  VETA AND 58 .5  F T  EASTERLY OF THE CENTERLINE OF FLOWER. MONUMENT I S  SET 

LEVEL  WITH THE SIDEWALK 

t LEGEND 
Q OF SR-22  

HA-3  

REGISTERED PROFESSIONAL ENGINEER 

PLANS APPROVAL DATE 

Th? S t a t e  of Cal l f o r n l a  o r  ~ t s  o f f  l c e r a  or  open 
aha1 l n o t  be responsib le  f o r  th? occurocy o r  
completeness of electronic coplea  o f  t h ~ s  p l o n  

LEIGHTON CONSLILTING INC. 
11181 COIAN, IRVINE CA 92614 
PHOHE: 949-250-1421 
FAX: 94925&1114 

c 

' I 
< 
c 

* 

c 
< 
: 
r 
r 

I 

L 

F 

c 
C 

c 

c < 

1 

El HAND AUGER BORING BY LEIGHTON CONSUL TING, INC., 2008 

CPT-3  CONE PENETRATION TEST BY A LEIGHTON CONSULTING, INC., 2008 

- 150 

- 146 

- 142 - 
c 
W 
W LL - 
z 
0 
C u 
> 
W 
J W 

- 138 

- 134 

130 

608+00  

150  - 

146 - 

142 - 

C 
W 
W LL - 
z 0 - 
C u 
> 
W 
J W 

138-  

134 - 

1 3 0  

OGS C I V I L  LOG OF TEST IYYIIffiS SHEET FOR REDUCED PLANS o I 2 3 

Silty SAND ISM) wlth  gravel ,  l l g h t  brown, d r y ,  f lne t o  medium groloed, flne t o  
coarse grovel 

orange brosn, s l ~ g h t l y  molst. 

Cloyey SAND t o  Sandy CLAY ISC-CLI, brown, molst. lsne t o  rnedlum grolned 
sond , iroce of  flne grovel. 

Borln Oote 5/9/20D8 
rerm,no?ed ot E ~ ~ ~ ,  I ,, NO free groundwater encountered during d r t l l l n g  

Hole backfilled wi th  so11 cut t lngs 

Horizontal Scale: 1"=501 

I I I I I I I I I 
598+00  599+00  600+00 601 + 0 0  602+00  603+00 604 COO 605+00  606+00  607+00 

FIGURE 2 (SHEET 6 OF 1 1 )  

I I ( F I L E  = >  P:\Draftina\602198\0Ol\of 2 0 0 8 - 0 6 - 0 3 \ F i o u r e - 2  s h e e t - 3 - ~ o f k  1 .don 

E A  OJ9601 

SR-22 SOUNDWALLS 

LOG O F  T E S T  BORINGS 6 OF  11 

ENGINEERING SERVICES 

EARLIER REVISION DATES - I I I 1 1 1 1 1 1 1  
MIlGlNAL SCALE IN INCHES 

GEOTECHNICAL SERVICES STATE OF 

FUNCTIONAL SUPERVISOR 

NAME : 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

I I cu 12 

DIVISION OF ENGINEERIMP SERVICES 

DRAWN B Y ,  BUU TRAN 

CHECKED B Y :  T.  K I M  
1 

8Rf00E No. 

STRUCTURE DESIGN 

DESIGN BRANCH 
FIELD INVESTIGATION BY: 

5 .  PUL~JALA 
POST MILES 

~ 3 . 6 1 ~ 1 2 . 9  

DISREGARD PRINTS BEARING 
REYlSlCU DATES I SHEET I OF 



THE BENCHMARK : 

'IST 

12 

POST M I L E S  S H E E T  TOTAL 
TOTAL PROJECT No SHEETS 

R3.6/R12.9 

5 8 - 2 8 3 - 7 5  ELEVATION: 2 0 1 . 3 9  FEET ADJUSTMENT: NADBB, LEVEL  1992 EXISTING SOUNDWALL NO. 2/PROPOSED SOUNDWALL NO. 699 f ,L> FOUND 374 '  OCS ALUMINUM BENCHMARK D l S K  STAMPED 8 8 - 2 8 3 - 7 5  , SET I N  THE SOUTHEASTERLY 

CORNER OF A 4 - F T  BY 8 - F T  CONCRETE CATCH BASIN .  MONUMENT I S  LOCATED I N  THE SOUTHWESTERLY Scale: 1 " = Z O O '  
CORNER OF THE iNTERSECT[ON OF CAMBRIDGE STREET AND ROSEWOOD AVENUE, 3 3 - F T  WESTERLY OF THE 

CPT-4 H A - 6  H A - 7  
CENTERLINE OF CAMBRIDGF AND 1 0 6 - F T  SOUTHERLY OF THE CENTERLINE OF ROSEWOOD. MONUMENT I S  SET 8 w - 9 4 -  1 0  

m y  
5 5 LEVEL WITH THE SIDEWALK s w - 9 4 - 8  

7 0 5  
SW-94-9 7 0 0  -- 

LEGEND 

HA-7  

Ora 

REGISTERED PROFESSIONAL ENGINEER 

PLANS APPROVAL D A T E  

The State of Californla or i ts  off lcers or agen 
shall not be responsible for the occurocy or 
cnpleteress of electronic coples of this plan 

LEIGHTMI CONSULTING INC. 
Ill81 COIAN, IRVINE CA 92614 
PHOHE: 94425W1421 
FAX: 94425W1114 

'OUT' 

22 

- 

El HAND AUGER BORING BY LEIGHTON CONSULTING, INC.,  2 0 0 8  

SW-94-11 

rn BORING BY OTHERS (CALTRANS, 1 9 9 4 )  

R B - 9 4 - 1 2  
rn BORING BY OTHERS (CALTRANS, 1 9 9 4 )  b ~ o  

C P T - 4  CONE PENETRATION TEST BY A LEIGHTON CONSULTING, INC., 2 0 0 8  

- 209 

- 193 

- 
+ 
W 
W LL - 
Z 

-177 fl 
+ u > 
W 
1 W 

- I 1  

1 4 5  

702+00 

209 - 

193 - 

- 
+ 
W 
W U - 
Z 177- 

t u > 
W 
A W 

161 - 

145 

8.0 6.4 4.8 3.2 1.6 0.0 70 1 4 0  219 2 8 0  3 5 0  

F r i c t i o n  Rat io  ( % )  Tip Bearing ( t s f l  
9/8/08 

Ver t ica l  Scale: 1 "=8' 
Horizontal Scale: 1 "=501 1 

I I I I I I I I I I I I I 
688tOO 689+00 690tOO 691 t o 0  692tOO 693tOO 694+00 695+00 696tOO 697+00 698tOO 699+00 700+00 701 +OO 

FIGURE 2 (SHEET 7 OF 1 1 )  

SR-22 SOUNDWALLS 
LOG O F  T E S T  BORINGS 7 O F  11 

ENGINEERING SERVICES GEOTECHNICAL SERVICES 

I I 

I I 1 F I L E  = >  P : \ D r o f t  i n q \ 6 0 2 1 9 8 \ 0 0 1  \ o f ~ 2 0 0 0 - 0 6 - 0 3 \ F i q u r e - 2 s h e e t - 3 - 0 0 f  1 . d q n  

S T A T E  OF 

c u  I 2  
E A  OJ9601 

DIVISION OF ENGINEERING SERVICES 

I 

CALIFORNIA 
DEPARTMENT OF TRANSPORTATION 

BR1OoE 

STRUCTURE DESIGN 

DESIGN BRANCH 
FUNCTIONAL SUPERVISOR 

NAME: 

OGS CIVIL LOG ff TEST BoRlNCS WEET 
ORIGINAL SCALE I N  INCHES 
FOR REDUCED PUNS a I 2 3 

POST MILES 

~3.61~12.9 

DISREGARD PRINTS BEARING 
EARLIER REVISION DATES -- 

DRAWN BY: BUU TRAN 

CHECKED BY: T .  K I M  
REVISIM DATES ( SHEET I OF 

I I I 1 1 1 1 1 1 1  I  

F I E L D  I N V E S T I G A T I O N  BY: 

S .  PULlJALA 











APPENDIX A 



Soil Identification 

. .~ ~. . . ~ .... 

ASTM D 2216 & ASTM D 2937 Client Name: LC1 / Irvine ~~ 

Tested By: S. Felter -~ 
Date: 05/27/08 

I 
. .  

I I I 



Project Name: 1-5 1 SR-22 Soundwall 
Project No.: 602198-001 

MOISTURE CONTENT 
tlSfb1 D 2216 

Tested By: S. Felter 
Date: 05/27/08 

Checked By: !J 
Date: 05/30/08 

Weight of container (g) 

Moisture Content (%) 

I I I I I 

38.93 

8.0 

Moisture Content (%) 

38.95 

7.0 

I I I I 









3.00 

2.50 

c 2 2.00 - 
V) 
V) 

1.50 
V) 

k 
2 100 
V) . 

0.50 

0.00 
0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

3.00 

2.50 

0 y 2.00 - 
'0 
'0 

1.50 
V) 

% 
2 1.00 
V) 

0.50 

0.00 
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 

Normal Stress (ksf) 

Boring No. HA-2 
Sample No. R-2 
Depth (ft) 5 

Samole Tvoe: 

Drive 

Soil ~dentification: 
Olive brown Sand (SP) 

Normal Stress (kip/ft2) 1 0.500 
Peak Shear Stress (kip/R2) / 0.478 
Shear Stress @ End of Test (M) I 0 0.380 
Deformation Rate ...~ (in./min.) .~ 1 0.0500 

Initi i l Sample Height (in.) 1.000 
Diameter (in.) 2.415 
Initial Moisture Content (O/O) I 6.24 

DIRECTSHEARTESTRESULTS 
Consolidated Undralned 

1.500 4.000 . 1.072 1 A 2.801 

Dry Density (pd) 
Saturation (Oh)  

Project No.: 602198-001 

1-5 / SR-22 Soundwall (Beach Blvd.) 

05-08 

0.887 
0.0500 

1.000 

109.6 
31.3 

Soil Height Before Shearing (in.) 
Final Moisture Content ( O h )  

A 2.452 
0.0500 

1.000 

0.9978 1 0.9915 
16.5 / 15.9 

0.9811 
15.1 

2.415 , 2.415 
6.24 1 6.24 
112.0 i 113.4 
33.3 34.7 



2.50 

2.00 - 

~ ~ ~ 

I 

0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

2.50 I I i 
I 

2.00 - , - - 
"3 

Y 1.50 - 
V )  

E z 
2 1.00- 
LU 
.c 
V) 

0.50 - 

0.007 . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

Normal Stress (ksf) 

0.500 .- 1.500 4.000 

peak Shear Stress (kipjftz) 

Boring No. -- ~ 

Sample No. 
HA-3 
R-1 - 

Depth (ft) 5 

Sarn~le Type: 

Drive 
~ -- 

Brown clayey sand / sandy 
lean clay (SC) / (CL) 

~ n i t i a ~  S a r n p L k  0.0500 1.000 1.000 

Diameter (in.) 2.415 1 2.415 2.415 
Initial Moisture Content (O/o) 8.12 

4 Leighton 

111.9 ' 114.0 

43.3 
I 

45.8 
0.9812 0.9832 

18.2 15.9 

Dry Density (pd)  
Saturation (%) 

Soil Height Before Shearing (in.) 
Final Moisture Content (%) 

110.4 

41.6 
0.9956 

19.2 

D I R E C T  S H E A R  T E S T  RESULTS 
Consolidated Undrained 

Project No.: 602198-001 

1-5 / SR-22 Soundwall (1-5 Connector) 

05-08 



- .  ~ 

, ~~- ~~ 

- .. 

0 0.1 0.2 0.3 

Horizontal Deformalion (in.) 

0 0 0  0.50 1.00 1 5 0  2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 

Normal Stress (ksq 

Boring No. HA-7 
- -~ 

Sample No. R-1 ~~ ~ 

Depth (ft) 1 5 

Samole Tvoe: 

. ~ Normal Stress - (kip/ft2) 0.500 1.500 
- ! . 1,034 Peak Shear Stress (kip/ft2) 

4.000 
; 3.056 

Drive 

soil Identification: 
Brown silty sand with gravel 
(SM)g 

Shear Stress @ End of Test (ksf) 0 0.346 0.937 , A 3.056 

-- 
0.0500 1 T 5 0 0  0.0500 Deformation Rate (in./min.) -. 

7- 
Initial Sample Height (in.) 1.000 1 l . 0 T  1.000 

DIRECT S H E A R  T E S T  R E S U L T S  
Consolidated Undrained 

2.415 
3.06 

110.9 

Diameter (in.) 
Initial Moisture Content ( O h )  

Dry Density ( p d )  

Project No.: 602 198-001 

1-5 / SR-22 Soundwall (Cambridge St.) 

05-08 

2.415 2.415 
3.06 3.06 

103.1 I 107.1 

Saturation (%) 
Soil Height Before Shearing (in.) 
Final Moisture Content (O/O) 

13.0 
0.9945 

19.1 

15.9 

0 6  1 0.9644 

18.2 I 16.6 



Project Name: 1-5 / SR-22 Soundwall 

Project No. : 602198-001 - - 

Boring No.: HA-2 
- -- 

Sample No. : Bag-1 

Soil Identificat~on: SM/CL - 

SOIL RESISTIVITY TEST 
DOT CA TEST 532 / 643 

I Adjusted 
Moisture 

(ohrnirn) 

Tested By : - V. Juliano Date: 05/23/08 

Data Input By: - LF Date: 05/30/08 

Depth (R.) : 0-5 

25.0 30.0 35.0 

Moisture Content (%) 

Moisture Content ( O h )  (MCi) 

Wet Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 

Wt. of Container (g) 

Container No. . . ~ ~  - ~ 

Initial Soil Wt. (g) (Wt) 

Box Constant 

10.62 

161.15 

151.13 

56.78 -- 

1300.00 

6.746 

MC =(((l+McijlOO)x(WalWt+l))-1)xlOO 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 1 643 

Project Name: 1-5 / 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-4 Depth (R.) : 0-5 

Sample No. : Bag-1 

Soil Identification: (SM)g 

Water 

9000 

8500 

E y 8000 

E 
c 
0 - 
2 7500 .- > .- - 
U) .- 
U) 
Q 

7000 - .- 
0 
V) 

6500 

6000 

10.0 15.0 20.0 25.0 30.0 

Moisture Content (%) 

Moisture Content (%) (MCi) -- - 

Wet - Wt. of Soil + Cont. (g) 

Dry Wt. of Soil + Cont. (g) 
-- -- .- 

Wt. of Container (g) 

Container No. - 

Initial Soil Wt. (g) (Wq- 
Box Constant 

Adjusted 3.80 

199.68 

194.83 

67.20 - - 

1300.00 

6.746 

MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 

Specimen 
No. 

Resistance 
Reading 
(ohm) 

I Moisture Added (mi) / 
(wa) 

Soil 
Resistivity 
(ohm-cm) 

8770 

6341 

6476 

1 

2 

3 

4 

5 

100 - 

200 

300 

(MC) 1 ..- 

11.78 1 1300 

19.77 1 940 

27.75 960 

- ... 



SOIL RESISTIVITY TEST 
DOT CA TEST 532 / 643 

Project Name: - 1-5 / SR-22 Soundwall 
- 

Project NO. : 602198-001 

Boring No.: HA-7 

Sample No. : Bag-l 
- 

Soil Identification: (SM)g 
-- 

Tested By : V. Juliano Date: 05/23/08 

Data Input By: LF Date: 05/30/08 - 

Depth (R.) : 0-5 

7500 

7000 

6500 

E 
Y 
E 6000 
z 
0 - 

5500 
5 .- 
C 
In .- 
In 5000 

2 - .- 
4500 

4000 

3500 

15.0 20.0 25.0 30.0 35.0 

Moisture Content (%) 

Moisture Content (%) (MCi) 

Wet Wt. of Soil + Cont. (g) 
I 

Dry Wt. of Soil + Cont. (g) 

Wt. of Container (g) 

Container - No. 

Initial Soil Wt. (g) (Wt) 

1 Water Specimen ' Resistance 
Moisture Reading content i 

6.91 

167.06 

160.84 

70.81 

1300.00 

No. 

Soil 
Resistivity 

I 

Box Constant 6.746 

MC =(((l+Mci/lOO)x(Wa/Wt+l))-1)xlOO 

Added (mi) 
(ohm-cm) 
- .- -. 

7421 

3980 

4183 

~- .. . ~ 

1 

2 - 
3 

4 

5 

(ohm) 

.~~ 1100 
590 

620 - 

(Wa) 1 
; ~.*C] 

100 

200 

300 
~p 

- 

15.13 
~ 

.. 23.36 

31.58 

-~ .- 



Soluble Sulfates 
(Hach Sulfate Test Kit) 

Prolect Name: 1-5 / SR-22 Soundwall 
~~~~~ 

Prolect Number: 602198-001 -- -- 
Date: 06/03/08 

- -- 
Techn~aan: - G. Bathala 

Sample Identification Dilution Reading (PPM) 
Tube Reading H,O:Soil Ratio 

Boring No.: HA-3 3 :1 55 X 3 -- -- 
Sample No: R- 1 = 165 
Depth (ft.): 5 

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

Boring No.: 
p~ .- 

Sample No: 
Depth (ft.): 

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

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

Bor~ng No.: 
- 

Sample No: 
Depth (ft.): 

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

Boring No.: ~. ~ 

Sample No: 
p~ 

Depth (ft.): - 

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

O/O Sulfates 

0.0165 

Bor~ng No.: 
Sample No: -- -- 
Depth (ft.): 
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te 22 HOV Lane Design-Build Key to Log of Boring 1 

I n evaH . SevaSon i! me& : e l m  b W b d d a b m .  

1 0ec.W Depm h rneUvr bdav Lhs gmnd surhm. 

sample Number. Sample ldenS6raEm number. 

- - - 
unty, California 

UKS rrqect Number 29866278 
Sheet 1 of I 

I O e s d  I -tim and desoiptim olma(eria1 *Em: ma'v'mu* re- mwl-iery, e, 
m o m ,  gmi~ aine (fie, wmedium. C=DD~M), pla26ci\y, and 
~CmCtaVrnmponenCs. 

I TYPICAL MA-IAL GWHlC SYMBOLS 

... ,:....: .;.>,... 
;:::>::. SAND t,:";.; lo 

B O ! z  El El mEl 

r 
2 5  
3 s  
dE 
5% 

% 
3 

E: 

Sr, Ls 
I-- 
0THERTE.m 

6 o 
st2 .ge g 0.3 

m E  d f  

flrsl vnkr snccunlm a lime or dnting and sampfing 
6lmm.lD Calil~mb 3Sm-mmlD unlined split 

9 EamplervnVl brass tin- V (sml (AT'J) 
Shus w a k  level measwd in to* al rpecmed time 

Sl-nUnlD M a d  I CaHmh wlh bra5 limn Bulk I bvcket rampie --- Inferred M grada6ond mntad belwesn shah 

P 

8 
A u 
g "D 
d 

s 
f 
I: 

GENERAL NOTES 
* 

I. -1 d d ~ w  am bas& m the U n i i  Sal ClaMcaBn Splem D&km ma sDd!nn 6ms am lolemnllue; adual 

L 'I rmskgic c h q e s  may be gnduaf. FrndesipDns may have been mDdKrrd lo rekd nnRI ellab LM. 

MAlERL4L DESCRIPTION 

SPlMPLES 

?;d SANDY SILT or 
x'd SILTY SAND CLAYEY SWD SILW CLAY 

PEAT andlor ORGPNIC IGNEOUS ROCK SEDIMENTmI ROCK 

2 Desdp6ms on hess kg  gopply mb at h s W c  boring k c a h  and a! the %e he M g s  r*em a d d .  They are 
not wananled lo be representalive d NbrrafOrr mndw a1 olher 1-W OI her.  

= 
g X 
&? $ 

E 
- f g  c s c  
g= Ivrdf 







GEOECHNICAL BORING LOG 

FrnjmL Name: S W  HOV Lane Widenlng . ~ a ~ . s ! a & O ~ l  Bsnp NO.: BW74 

D i s D i c V C o u n t f R o W .  12-0RA.D- 1.4B19.QS D a e  Fnuihd D&Z#m 
Pmiert 2 12~471611 ~ r i n  wd>51 (@I: U.6 

Sla&m(mj: 6145 Dmplrnrn:: 762 

OWsel(rn): U S 3  T m  of Dtillaig: Rotary wish 

mriw Cmrsmm: N67X?id. E18387Zl Ele~tlon(m)r 3 5 . 9  

G m d  ~aier3sv. lm):  1M E n g i n e e ~ G e ~ l o g k S S  

W h  

OFFICE OF GEOTECHNICAL 
DESIGN SOLJTH 

cR. cormrlan 



GEOECHNICAL SORING Lffi 

?mj=b N S ~ ' :  S?Z? HOV k n e  Widlning Dale %?a: O W 1  3-3 NE.: wH.74 

Di;ni~~~my,Fiomeo;~: 124RA.22- i.W-13D5 D ~ E  W s h a  OOBRZ101 

Pr~jec! iic 12-07:Srl Drive weighl(i=r U s  
Sabmlrnl: 3+85 Drn~lmm): K2 
Gikrirn): MsR T p e  01 Dnll Zg. R a w  Wash 

Boring Cmrdrwa.: NS79+15. EIB36R1 aeualia(m): i s n  
G m n d  Water Bev.lrn1: Y U 7  5nginetdGeol0~irt SS 

hlerbedded  wit'^ silty sand 

Gmundwaler encounter4 at 3.3 rn 
Tempor%ypiezomeler installed 

C: Rock Cnm CS: canwlid,linn CT: C m p  Ion 7 OFFICE OF QEOTECHNiCbL 
B: splltspoon OS: o l m t  sh-r n: man* n t n d u  DESIGN SOUTH 
D: Drlvc Sample CR: C.,m*on _ ,  .. .. a: swfit GWW 
T: Tube s m p l c  UC: U w n n n d  Cbmprlrrn  

S h e Z n f l  
mi Bulk SomOl. 



I I 1 SUBSURFACE PROFILE 1 1 L48 DATA I 
-- 

G E O E C H N I W L  aORlNG LOG 

Project Nme: SRU HOV Ltnr Wldsninp Dam ME<: oBmm1 bring No.: BH-T5 
o i s ~ d c o u m y n o u ~ ?  iz.onn-2. I . ~ I ~ J J S  Dateanisre+ m 7 m 1  
Pto;a%& ?2411611 D" Weiphl lkpl: 63.6 
Smdonlrn]: 68163 Dm)(rnmJ: IP 
M f ~ t l m ~ :  26.46R T p e  ol Dtill Rb: R o e v  Wash 

C:  RDCLCnm CS: C O n l o l l ~ i D n  R: bmp&CllOn 
5: l p l n  spoon 05: DllFnShCar 8: E m ~ U o n l n d u  

OFFICE OF GEOTECHNICAL 
DESIGN S O W  

0:  h l v c L m p l c  CR: cezmxlnn _. . GS:saslUrGrarky . . . r 
T: ~ u b e  b p l c  UC: unonnnw C ~ ~ P - I D ~  

, 8: But* Sarn~lr  Shm: 1 of Y 

Cii/- 





OECECKNICAL BORING LOG 

Pmea N a r n ~ :  SRZZ HOV Ldne Widenlng D m  Scmd! DBmml Bering No; w 7 5  

D i ~ ~ = ~ C o u n ~ n m e B : P .  1 2 0 R A - z -  1.AE-19.M Dat? Fidh*: O W m 7  

Sulian[ml: 6 8 + 1  D+rnml: 762 
OberImt: 26.E-R Tme d MI Rip:Rolary Wash 

 ring C m m l a r :  N6I9247, ElB38f93 Ymmlm): 19.63 
Gmundwale, 8w.fm): No1 c s t l m d  Engin~wiGmlMlSt Ss 





State Route 22 HOV Lane Design-Build Log of Boring GMR-B41 1 
E Z N 5  122 Connector Separation (55-1 0eFiG) I 

Sheet 1 of 3 I 
URS Project Number 2S866ZT8 -. - --- - - - - - - - . - . - - - i 

ci14noor I Lmoed Bv x P8mLhlraral I Checkd EY P- s!mo> I 
I 

:Fs2Kg 30.94 n - 
A~qpnulmale 
Surfam Ekva6on 4s-5 MSL 

1 
Ham"r Dab A"lomatic 63.5 kq. 760mrn dmp 

- -~ 

$ 3  tiallowGtem Auger ( On'' 203-rn auger bk S~err,D* 
DmRig CME 85 a, ~rosonic 
TVpe s w z  Not encounlered , Bulk SPT, Slandard Calllomia 

n%b Sol1 m a s  vim berdanb d i n  plus Ltmlkm Reler to s b  plan H83+25 30L) 



U 2 - N 5  122 Connoctar S e p r a  

MATERIAL DESCRIPTlOFI 

sF--6GG G*-&-fi- DT&-KYYGG~-~DDHin-Gk-6- 

(WISP). d e w ,  ham motst f@ wand 

?.%4%=mm . 

.................................. 
SANDY LEAN CLAY (CLJ. hard, bmm. mist 

.................................. 
PCORLY GFADIID SAND (SF), very dews. wlb?.ish while, moiil 

---------------------------------- 
CLnYM SAND ISC), mdm m. Harirtl bmrm. moisl 

---------------------------------- 
C L A W  SAND (so. m r n d e n s e .  b m .  mSd 













GEOECHNICAL SORING LOG 

Pmjm Name: SRU HDV Lane Widening Dale S-1 P W l m  Baing Ne: BKL] 
o ~ s u i m u n r y m o m m  rzouh-zz- 1 .4crs .o~  ~ a ~ e  ~nisw: ommr 
P m l a  ER 12471617 0- Weight IQ): 63.6 
Srstim(m): 1 a i a  Dmplmm): 762 
Dllraqm]: n 8 l L  Tme d 01111 Rig: HOUw nM 

EiwaSon(m): 5589 B d n g  Cmtdinaw N6?9976. ElM97E1 
Ground Waer Elsr.(m): NM E n m u n W  EnglneerlG~lbgiSt SS i 

SAMPLETYPES: m m m  
F: Rcxk care E5: ConmIImon R: ~ o m p w l o n  OFFICE OF GEOTECHNICPL 
8: 51111 Spoon DS: D l m  SDru 8: w n r l o n  inasl -. DESIGN SOUlH 
D; DH.= wrnple CA: mrm~~on GI: * I ~ C  GWIV . . 
T: Tube Sample UC: Unmmtlnsd Camp-IDR 



GE07ECHNICdL SORING LOG 

pmjen Name: S m  HDV Lane Widening Dat. ~~d OMPml % " n g  N c  W.53 

~ ~ ~ ~ ~ m y l R m m v P :  124P.4-22- 1.48-I9nS Dac finish-A WIMIi 
F-mjr! ER 12671611 DrnnWeIQM (U: €33 
hrimlrn): iW2B Dmplmm): 762 

msrlsl: ~ D ? L  TRed O n  %p: Hollow slrm 

Bonng Cmd~er:N6199TB. El849TBI Usdonlm):  55.09 
~ m n d  Weter Oev.(m): Nm Encountered EqbeerlGrruogl5t SS 

1 T i / l k w  

G:oundueat?r no: encounterrd 
Borhs SscMilled wim Cutlings 

OFFICE OF GEOTECHNICAL 
DESIGN SO!JTk.. 

CR: CDllDllDn 
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State Route 22 HOV Lane Design-Build Log of Boring GMR-B-136 

URS Project Number 29866278 Sheet2 of 

SPhlPLES 

MA7ERLAL DESCRIPllON 

- 
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2 z 
.; 3s 
2; 

16.4 

s - 
X 4  

tg 
R E ~ w R G P J J D  
O T H E R r n  

%S. 

W& 41IG200 

---------------------------------- 
~ D V I E A N a A Y ( C L ~  veryM.reddd,kmm,mDbl 

16.0 

1 1 6  

---------------------------------- 
CLAYEY SAND (SC), wry denn. dam bmm. dry I. moirt. rrand 

-- 9 6  
f BO&; of boring at 1533 m bgf . Grouod,iater ml encnntered durslg sampling ru dl  endof drilling. 
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State Route 22 Design-Build Log of Boring GMR-B-I 53 
Retaining Wall 211 
URS Project Number 29866278 Sheet 1 of I 

( L cggW~y  H. Loebbem . . 

1 114.m tricone roller bit 

I C B L Drilling 
Gmunhrraler Level 

Chedtd By P. PmUleep 

ToLal DepUl 
0lBorehde 4.27 

?&%;albn 63.8 m MSL 

I iy$g, SPT, Standard California Hamm Manual hammer: 
and Dale Measured Not Dala 63.5 kg, 760.mm drop 

!%Ie Cement groul, asphall Fold patch / b I o o  Refer to sire plan (Z12+25 461) 

SAMPLES 
2 

MATERIAL DESCRiPTlON 
C z 
2 -* RUIIVW(SAN0 
c 22 

k.9 23 OTHER TESTS 
as  t m  
%U 03 

Pwr rsaway. 

Drive gampler nilhaul 
... bemmes lr~n IO 66it increasiing gravel mntem figs. Rockin 

smpm shoe. Pas 
sample remwrl. 

Poor remww. 

B o t l ~ m  of boring a14.27 m bgs (refusal) 
Gmynhvaternot measuredm borehole a1 end 01 drilling. 

B = 



State Route 22 HOV Lane Design-Build 
Orange County, California 

24.54 @ 28 16 12 SandyLeanCby (CL) 

PLASTICITY CHART . I 

* - = 
z 
B - 
b-' z 

GMR-842 

GMR-842 

GMR-842 

m 

2 URS Project Number 29866278 Sheel 18 of 35 

2 

4 

B 

1.60 

4.72 

10.02 

ffl 

0 

B 

2 

7 

14 

25 

29 

28 

16 

1.9 

17 

9 

11 

11 

C!dyeySand(SC) 

Clayey Sand(SC) 

SandyLeanClay(CL) 





I I Bering Sample Dspffi Test Water 
NumbPr Number lrnetersll M b d  Confenll%) PL I PI C'assiftation 

2 State Route 22 HOV Lane Design-Build 
2 I orange County, California PLASTICITY CHART 
f 1 URS Project Number 29866278 sh& 31 of 35 



GRAVEL SAND 
COBBLES - SILT OR CLAY 

mane fine wane medium fine 
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I Gradation Analysis Test Results 
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Consolidallon Stress (kPa) 

Exploralion No.: GMR 8-41 Sample No.. 1 Deplh (m): 1.5 

Descripli~nl Classilicalion: Brown Clay (CL) 

SR - (10198) (SNA) Od-841 @Zm.xls URS 



Consolldatlon Stress (kPa) 

Exploralion No.: GMR 8-42 Sample No.: 4 Depth (m): 4.6 

Descriplionl Classification: Brown clayey Sand (SC) 

SR - b8U (101981 (SNA] Od_B42@ Sm.xla URS 



- - CONSOLIDA~ON TEST DATA 
SUMMARY REPORT 

Beiore Tesi After Test 

Project: SR 22 H W  LANE WDEN 

Boring NO.: BH-53 

Sample No.: 5 - 7 4  

Yo.: 01171-C4 

Overburden Pressure, bi: 

Preconsolidotion Pressure, tsf: 

Cornprassion Index: - 
Diameter. 1.944 in I Height: 0.76 in 

LL: 0 I PL: 0 

.ption:. MOIST. OARK BROWN, SKT W l l H  W D  & * C R A W '  - ' '  . .:- -' - - . .  . .  - 
- 

Remarks PAiWED. 

Location: 12-ORA-U: 1.48/19.04 

Tested By: KS 

Test Date: 10/26/01 

sample Type: 1.944" 

1630 

117.09 

97.99 

0.45 

Woler Content. X 

Dry Unit Weight, psf 

Saturation. Z 
Void Rotio 

Project No.: 12-07161 1 

Checked By: 

Depth: 35.9 

Elevatian: --- 

17.55 

108.08 

83.25 

0.57 

PI: 0 GS: 2.73 



... 

. . 'CONSOLIDATION TEST DATA 
SUMMARY REPORT 

Prcj=ct SR 22 H W  W E  WlOENlNG 

eGriAg No.: BH-74 

'in-ole No.: S-6-C 

0.: 01235-G4 

Description: MOIST. GRAY, FIRM. SLT WI4 CLAY 

iiexcrks: 

Location: 12-ORA-22 

Tested 6y :  KS 

Test Date: 12/10/0t 

Sornple T w :  1.944" . . 

Project No.: 12-073 61 1 

Checked By: 

Depth: 25.9' 

Ejevotiox . . ... . 



Consolidation Stress (kPa) 
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From: 
Sent: 
To: 
Cc: 

Subject: 

Sharid Amiri [sharid-amiri@dot.ca.gov] 
Thursday, December 04,2008 12:55 PM 
Djan Chandra 
AMoubayed@pbsj.com; Jamal Salman; Michael Han; Taekuk Kim; Lisa Alviso; Ahmad 
Hindiyeh; Juan Delira 
Re: Comment on GDR dated 911 1/08 for SR-22 Soundwalls 

I concur with your 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 380 
Irvine, Ca. 92612 
Office (9491-724-2599 
Fax (943) 724-2849 
Cell: (562)-480-8235 
................................................................................... 

" For individuals wrth sensory disabilitres, thls 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 (9161 
227-8454 or write to Della Moore, Divlsion of Engineering Services, P.O. Box 168041 
Sacramento, CA 95816-8041" 
* * * * * * * * * * * * * * t + * + * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * + * * * * * * * * * + * * * * * * * * * * *  

"Djan Chandra" 
<dchandra@leighto 
ngroup.com> 

"Sharid Amiri" 
<sharid-amiri@dot,ca,gov> 

tAMoubayed@pbsj.com>, 'Jamal 
Salman" cJSalman@4rmcinc.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 thrs morning, we understand that the only comment 
that you have on our revised report dated 9/11/08 is regarding the reported locations and 
elevatlons of our CPTs and hand-auger borings. We will include in our final report the 
survey benchmark of the clvil plan that was used to identify the locations and elevatlons 
of our CPTs and borings. If you need additional information, please let us know. Thanks. 
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Regards, 
Djan Chandra 
Senior Principal 
Leighton Consulting, Inc. 
(949) 250-1421 

----- Original Message----- 
From: Sharid Amiri [mailto:sharid~amirisdot.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 Soundwalls 

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 
................................................................. 

******* 

" 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.O. Box 168041 
Sacramento, CA 95816-8041" 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******  

"Djan Chandra" 

Cdchandraeleighto 

ngroup.com> 

"Sharid Amiri" 

<sharid-amiri@dot.ca.gov> 

<AMoubayed@pbsj.com>, "Jamal 

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



"Lisa Alviso" 

<lisa-alviso@dot.ca.gov,, "Taekuk 

Kim" <tkim@leightongroup.com> 

Subject 
RE: Additional 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 our 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.govl 
Sent: Tuesday, September 02, 2008 8:03 AM 
To: Djan Chandra 
Cc: AMoubayed@pbsj.com; Jamal Salman; Lisa Alviso 
Subject: Re: Additional Field Exploration for SR-22 Soundwalls 

Good morning 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. for 
my review, include the depth also. 

any questions, let me know. 

Sharid Khan Amiri 

Senior Transportation Engineer 
0-12 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 (9491 724-2849 
Cell: (562)-480-8295 
**t**********************ft*l***t********t************************************ 
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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.O. Box 168041 
Sacramento, CA 95816-8041" 
* * * * * * * * * * * * * * * * * * i * * , t * * * t * * t * * * * * * * , + * * * * * x * * * * * * ~ * * * * * * * * * * * * * * * * * * * *  

* *****  

"Djan Chandra" 

<dchandra@leighto 

ngroup.com> 

"Jamal Salman" 

cJSalman@4rmcinc.com>, 

cAMoubayed@pbsj.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: 
Sent: 
To: 
Cc : 
Subject: 

Jamal Salman [JSalman@4rmcinc.corn] 
Wednesday, August 20, 2008 10:26 AM 
Juan Delira 
Ahmad Hindiyeh; gsaba@octa.net; Karen Cohoe; Lisa Alviso; Michael Han; Djan Chandra 
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 
Jsalman@4RMCinc.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 to 12.9", prepared by 
Leighton and hssociates, 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 Arniri 

Senior Transportation Engineer 
D-12 Geotechnical Oversight 
Office of Geotechnical Design South-l 
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: OJ9600 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@4rmcinc. 

cow 

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>, 

<gsaba@octa.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 
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- 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 Imailto:juan~delira@dot.ca.govl 
Sent: Wednesday, ~ugust 06, 2008 2:59 PM 
To : Jamal ~almin 

. 

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 no. 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 to the CE and it's ultimate approval. 
5. I've asked our Traffic Ogs department to provide us the TMP documentation we should 
use for this project as soon as I get it 1'11 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, 

CrrIES OF GARDEN GROVE AND ORANGE, CALIFORNIA 

Prepared for: 

PBSW 
625 The City Drive South, Suite 200 

Orange, California 92868 

June 11, 2008 

Project No. 602198-001 

A  L E I G H T O N  G R O U P  COMPANY 



17781 Cowan. I ~ i n e ,  CA92614-6009 
949.253.9836 m Fax 949.250.1114 m www.leightonconsulting.com 

Leighton Consulting, Inc. 
A L E I G H T O N  G R O U P  C O M P A N Y  

June 1 1.2008 

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 

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. 



BACKGROUND 

The proposed soundwalls will be located along SR-22 east of Cambridge Street, east of the 
connector to SR-22 and 1-5, 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 
eastbound 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 Safetv 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. 

Underaround Utilitv 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 l a  - ADL Assessment Sampling Depths, 

SR-22 & 1-5 Connector Soundwall, City of Orange, California 

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

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. 

Leiahton 



A Trirnble 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 

Laboratorv Analysis 

Eighteen soil samples were analyzed by the laboratory for total lead concentration by EPA 
Method 601 0b. 

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

TEST RESULTS 

SR-22 & Cambridqe 

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 mglkg. 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. 

Leiahton 

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. 



SR-22 & 1-5 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 (mgikg) to 14 mgikg. 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 (mgA). Therefore, it was not necessary to perfom 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 A) 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. 

Leiahton 



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 & Cambr id~e  Analvsis 

The mean of the sample analysis data of 14 samples for total lead is 8.73 inglkg and the variance 
is 35.68 mgikg. 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 mgikg and 13.65 mgkg, 
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 & 1-5 Connector Analvsis 

The mean of the sample analysis data of four samples for total lead is 10.35 mgikg and the 
variance is 13.40 rngikg. 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 mgikg and 14.00 mgkg, 
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 mgikg and the 
variance is 190.7 mgikg. 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 mgikg, 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 mglkg, 
respectively. Since none of the samples were required to be analyzed by the ST&-WET v 
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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 aerially 
deposited lead in the near surface soil at the three proposed soundwall locations along SR-22 
have lead concentrations less than 1,000 mgkg, and the concentrations are also less than 10 times 
the values of the STLC and TCLP (50 mgiL). 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. 

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 & 1-5 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 
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Table 3: 
Laboratory Results and Statistical Analysis for Aerially Deposited Lead 

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

Total Lead Data 

mglkg = Milligrams per Kilogram 
mg/L = Milligrams per Liter Std Dev of mean = s / nV2 
TCLP = Toxicity Characteristic Leaching Procedure reverse transformation for %UCL = sin(%UCL)'25 
STLC = Soluble Threshold Limit Concentrations 
NR =Analysis not required Normal Distribution: 
NA= No data available 
CI =Confidence Interval % UCL of mean data = x + L,.., ' s / n'" 
UCL = Upper Confidence Level t= t distribution (Gilbert 1987) 

a= (1 - %UCL) 



Table 4: 
Laboratory Results and Statistical Analysis for Aerially Deposited Lead 

SR-22 and 1-5 Connector Soundwall, City of Orange, California 

mglkg = Milligrams per Kilogram 
mg/L = Milligrams per Liter Std Dev of mean = s I n"' 
TCLP = Toxicity Characteristic Leaching Procedure reverse transformation for %UCL = sin(%UCL)'25 
STLC = Soluble Threshold Limit Concentrations 
NR =Analysis not required Normal Distribution: 
NA= No data available 
Cl =Confidence interval % UCL of mean data = x + b,.., ' s / n"' 
UCL = Upper Confidence Level t= t distribution (Gilbert 1987) 

a= (1 - %UCL) 



Table 5: 
Laboratory Results and  Statistical Analysis for Aerially Deposited Lead 

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

mglkg = Milligrams per Kilogram 
mglL = Milligrams per Liter Std Dev of mean = s I nl" 
TCLP = Toxicity Characteristic Leaching Procedure reverse transformation for %UCL = sin(%UCL)'25 
STLC = Soluble Threshold Limit Concentrations 
NR =Analysis not required Normal Distribution: 
NA= No data available 
CI = Confidence Interval % UCL of mean data = x + t*,.., * s I nl" 
UCL = Upper Confidence Level t= t distribution (Gilbert 1987) 

a= (1 - %UCL) 
T h e  data analyzed is from an ADL investigation conducted by Parsons 
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THE LEADER IN ENVIRONMENTAL TESTING 17461 Denao Awnue. Suck 100. In-inc, C'A 91614 (949) 161L1022 Far(949) 260-3297 

LABORATORY REPORT 
Project: CalTrans 

17781 Cowan, Suite 140 602198001 

Irvine, C A  92614 

Attention: Charles Mazowieck Sampled: 05/09/08 

Received: 05/10/08 

Issued: 05/21/08 11: 18 

NELAP #01108CA California ELAP#1197 CSDLAC #I0256 

The results listed rnihin thi.9 Loboloto? Repo~pwtoin  on/" to the sampler tested zn the labororon'. The analyses conrained in this report 
wereper/or.med in accordance with !he applicable ce~t~fications os noted. .4llsorl samples are reported on a ,b,t.r w,eight boars unlers 

olhherwlse noted m the r-eporr. Thi$ Laborator)* Repon is con/idential ond rs intendedfor- thesole )ire of Tesrdmenco and its client This 
report shall not be ~produced,  ucept  in fill. w,rthwt n ~ i t ~ e n ~ e r s ~ i s r i o n f i o ~ n  Tat4me1.1co. The Chain/s) ofCrr.~tody, Zpeges, aye 

included and a m  un m t e ~ a l p o ~ ~ r  of this repor.!. 

; ~ m e : m 7 m m v > w * ~ : v  

CASE NARRATIVE 

SAMPLE RECEIPT: Samples were received intact, at 2'C, on ice and with chain of custody documentatioi~. 

HOLDING TIMES: All samples were analyzed within prescribed holding times and/or in accordance with the TestAmerica 
Sample Acceptance Policy unlass othenvise noted in the report. 

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

QAIQC CRITERIA: All analyses met method criteria, except as noted in the report with data qualifi~xs. 

COMMENTS: No significant obse~vations were made. 

SUBCONTRACTED: No analyses were snhcontracted to an outside lalwratoty. 

LABORATORYID CLIENT ID 

IRE0927-01 HA-1-0.5 

IRE0927-02 HA-1-15 

IRE0927-03 HA-1-3 
IRE0927-04 HA-1-4 
IRE0927-05 HA-2-0.5 

IRE0927-06 HA-2- 1.5 
IRE0927-07 IIA-3-0.5 
IRE0927-08 HA-3-1.5 
IRE0927-09 HA-3-3 

IRE0927- I0 HA-1-4 

IRE0927-I1 HA-4-0.5 

3fATRIX 

Soil 
So,] 

Soil 
Soil 

Soil 
Soil 
Soil 

Soil 
Soil 
Soil 

Soil 

TestAmerica Irvine 

Patty Mata 
Project Manager 



1746 1 Denan Avenue Sulte 100. In.hne. CA 92611 (949) 261-1022 Fax(949) 260-3297 
. , . 
Leighton Consulting, Inc. Projolrct ID: CalTrans 
17781 Cowan, Suite 140 602198001 Sampled: 05/09/08 
Irvine, CA 92614 Report Number- IRE0927 Received: 05/10!08 
Attention: Charles Mazowiecki 

*.~ 

LABORATORY ID 

IRE0927-12 

IRE0927- 13 

IRE0927-14 

IRE0927-15 

IRE0927-16 

1RE0927-I 7 

IRE0927-I 8 

1 Reviewed By: 

CLIENT ID 

HA-4-1.5 

HA-4-3 

HA-4-4 

HA-5-0.5 

HA-5-1.5 

HA-5-3 

HA-5-4 

MATRIX 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

1 TestAmerica Irvine 

Patty Mata 
Project Manager 

The "err,/,$ pe,roin only ro t ie sampler ia.?led in  ,he laboloto,) ntir ,ppoir slial/nor be i-epiadrccd. 

mcepr m j i , ~ ~ ,  riihonr xi+rren petmnrio~i  ~ i o m  re~ert~aenca IRE0927 <Page 2 of Pz 



17461 Derian Aueuue Surle 100. Inine. CA 92614 (919) 261-1022 Fax(919) ?60~3297 

Leighton Consulting, Inc. project ID- CalTrans 
17781 Cowan, Suite 140 602198001 Sampled: 05/09/08 
Irvine, CA 92614 Repolt Number- IRE0927 Received: 05110108 
Attention: Charles Mazowiecki 

Analyte 

Sample ID: IRE0927-01 (HA-1-0.5 -Soil) 

Reporting Units: mgkg 
Lead 

Sample ID: IRE0927-02 (HA-1-1.5 -Sail) 

Reporting Units: mg/kg 
Lead 

Sample ID: IRE0927-03 (HA-1-3 - Soil) 

Reporting Units: mgkg 
Lead 

Sample ID: IRE0927-04 (HA-1-4 - Soil) 

Reporting Units: mgikg 
Lead 

Sample ID: IRE09L7-05 (HA-2-0.5 - Soil) 

Reporting Units: mglkg 
Lead 

Sample ID: IRE0927-06 (HA-2-1.5 - Soil) 

Reporting Units: mgkg 
Lead 

Sample ID: IRE092747 (HA-3-0.5 - Soil) 

Reporting Units: mgkg 
Lead 

Sample ID: IRE092748 (HAJ-1.5 - Soil) 

Reporting Units: mgkg 
Lend 

Sample ID: IRE0927-09 (HA-3-3 - Soil) 
Reporting Units: mgkg 

Lead 

Sample ID: IRE0927-10 (HA-3-4 - Soil) 

Reporting Units: mglkg 
Lead 

TestAmerica Irvine 

Patty Mata 
Project Manager 

Method 

EPA 6010B 

EPA 6010B 

EPA 6010B 

EPA 6010B 

EPA 60lOB 

EPA 6010B 

EPA 6010B 

EPA 6010B 

EPA 6010B 

EPA 6010B 

METALS 

Reporting 
Batch Limit 

Samplc Dilution Date Date Data 
Result Factor Extracted Analyzed Qualifiers 

Sanrpled: 05/09/08 

14 1 5/19/2008 5/2012008 

Sampled: 05/09/08 

13 0.995 5/19/2008 5/2012008 

Sampled: 05/09/08 

7.3 0.995 5/19/2008 5/20/2008 

Sampled: 05/09/08 

7.1 1 511912008 5/20/2008 

Sampled: 05/09/08 

18 1.01 5/19/2008 512012008 

Sampled: 05109108 

7.1 1 5/19/2008 512012008 

Sampled: 05/09/08 

6.5 1 511912008 5/20/2008 

Sampled: 05/09/08 

3.5 101 511912008 512012008 

Sampled: 05/09/08 

Tha rerrrln pellain oniv (o the sompier ,#lied in riie lahoroior) niir rpo r t  sholi nor br i-ep,odi,ced. 

UC~P rn pril ririon, w~rrren prtrnrr~ionl,um rari~,nar,ca IRE0927 <Page 3 of 9, 



ONMENTAL TESTING 17161 Derlao Avenue Su~lr 100. In-inc. TA 92614 (9119) 261-1022 Far(Y3Y) ?a-3291 
. , 

project I D  CalTrans 
17781 Cowan, Suite 140 602198001 Sampled: 05/09/08 
Itvine, CA 92614 Repo~t Nnmber IRE0927 Received: 05/1010R i 

..... ~... 

METALS 
Reporting Sample Dilution Date Date D d a  

Analyte Method Batch Limit Result Factor Extracted Analyzed Qualifiers 

Sample ID: IRE0927-11 (HA-4-0.5 - Soil) Sampled: 05/09/08 
Reporting Units: mgkg 

Lead EPA 6010B 8E19074 2.0 10 0.995 511912008 5120/2008 

Sample ID: IRE0927-12 (HA-4-1.5 - Soil) Sampled: 05/09/08 
Reporting Units: mglkg 

Lead EPA 60108 8E19074 2.0 8.7 1 5/19/2008 5/2012008 

Sample ID: IRE0927-13 (HA-4-3 - Soil) Sampled: 05/09/08 
Reporting Units: mgkg 

Lead EPA 60lOB 8E19074 2.0 3.9 1 5/19/2008 512012008 

Sample ID: IRE092744 (HA-4-4 - Soil) Sampled: 05/09/08 
Reporting Unih: mgkg 

Lead EPA 6010B 8E19074 2.0 7.5 1 5/19/2008 512012008 

Sample ID: IRE0927-15 (HA-5-0.5 - Soil) Sampled: 05/09/08 
Reporting Units: mgkg 

Lead EPA 60108 8E19074 2.0 25 1 5/19/2008 5/20/2008 

Sample ID: IRE0927-16 (HA-5-1.5 - Soil) Sampled: 05/09/08 
Reporting Units: mgkg 

Lead EPA 601 0B 8E19074 2.0 8.3 1.01 5/191200R 512012008 

Sample ID: IRE0927-17 (HA-5-3 - Soil) San~pled: 05109108 
Reporting Units: mglkg 

Lead EPA 601 0B 8E19074 2.0 5.5 1 5j3932008 5!20/2008 

Sample ID: IRE0927-18 (HA-5-4 - Soil) Sampled: 05/09/08 
Reporting Units: mglkg 

Lead EPA 6010B 8E19074 2 0 5.9 0395 5!19/2008 5!20120OR 

TestAmerica Irvine 

Patty Mata 
Project Manager 



THE LEADER IN ENVIRONMENTAL TESTING 17161 Defian Avcnur Sulk 100. Irrxnc. CA 92614 (949) 261-1022 Fan:(949) 260-3297 
,. , , .. 

i Project ID: CalTrans i 
! ! 17781 Cowan, Suite 140 602 198001 Sanpled: 05/09i08 

i Irvine, CA 92614 Repon N u m b e r :  IRE0927 Receiv~-d: 05110108 I 
i Anention: Charles Mazowiecki : 

? "  "~ . . . . "  . . .  ., .., , . , 
INORGANICS 

Analyte 
Repolling Sample Dilution Date Date Data 

Method Batch Limit Result Factor Extracted Analyzed Qualifiers 

Sample ID: IRE092742 (HA-1-1.5 - Soil) San~pled: 05/09/08 
Reporting Units: pH lioits 

PH SPA 9045C 8El0050 0.100 8.25 1 5110/2008 5/10/2008 

Sample ID: IRE0927-05 (HA-2-05 -Soil) Sampled: 05109108 
Repolling tinits: pH Units 

pH EPA 9M5C 8El0050 0.100 8.58 1 511012008 5310/2008 

Sample ID: IRE0927-08 (HA-3-1.5 -Soil) Sampled: 05109108 
Reportiog lloib: pH [hits 

PH EPA 9045C 8E10050 0.100 8.98 I 5/10/2008 5110/2008 

Sample ID. IREO927-11 (HA-4-0.5 - Soil) Sampled: 05/09/08 
Reporting Units: pH lloits 

PH EPA 9045C 8E10050 0.100 8.67 1 5/1012008 5,'10/2008 

TestAmeriea Irvine 

Patty Mata 
Project Manager 



THE LEAOER IN ENVIRONMENTAL TESTING 17461 ~ e r i a n  ~ v t n u c .  su~te LOO. ~rrine. CA 91611 (919) 261-1022 F~x(Y~Y)?~o-3297 

Lrighton Consulting, Inc. Project ID. CnlTrans 
17781 Cowan, Suite 140 602198001 Sampled: 05109108 
Irvine, CA 92614 Kcpolt Number: IRE0927 Received: 05110108 

. .. . 

METHOD BLANKIQC DATA 

METALS 

Analyte 
Reporting Spike Source % W C  RPD Dxta 

Result Limit Units Level Result %REC Limits RPD Limit Qualifiers 

Batch: 8E19074 Extracted: 05119108 

Blank Analyzed: 0512012008 (8E19074-BLK1) 
Lead ND 2.0 m g k g  

LCS Analyzed: 05/20/2008 (8E19074-BS1) 
Lead 46.8 2.0 " g k g  50.0 94 80-120 

Matrix Spike Analyzed: 0512Ul2008 (8E19074-MS1) Source: IRE0927-01 
Lead 56.7 2.0 m g k  50.0 14.1 85 75.125 

Matrix Spike Dup Analyzed: 0512012008 (8E19074-MSD1) Source: IRE0927-01 
Lead 61.5 2.0 m g k  50.0 1 4 1  95 75.125 S 20 

TestAmerica Irvine 

Patty Mata 
Project Manager 



THE LEADER IN 17161  erna an ~venuc .  Sv81e 100. Inme. CA 92614 (949) 261.1022 Far:(949) 260~3297 
. " .  ,. , ~, . 

Leighto~~ Consilltine Projrcr ID. C~lTrans 
17781 Cowan, Site 140 602198001 Sampled: 05/09/08 1 
Irvine, CA 92613 Report Number: IRE0927 Received: 05/10/08 1 

t 

METHOD BLANWQC DATA 

INORGANICS 

Reporting Spike Source %REC RPD Data 
Analyte Result Limit Units Level Result %REC Limits RPD Lirnit Qualifiers 

Bntch: 8E10050 Ea@xctd: 05/10/08 

Duplicate Analyzed: 05/10/2008 (8E10050-DUP1) Source: IRE0927-02 

PH 8.23 0.100 pH Units 8.25 

TestAmerica l w i n e  

Patty Mata 
Project Manager 

Tlia r e ~ t i l , ~  peiinin only lo iheronipi@c iz.$led i n  160 iahornlof). i h l a  irporr rho11 nor be r-epiodjaed. 
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THE LEADER IN ENVIRONMENTAL TESTING 17461 Dertan Avenue Suite 100. Iwinc, CA 92614 (949) 161-1022 Fax (944) 260-3297 

Project ID. CalTrans 
17781 Cowan, Suite 140 602198001 Sampled. 05/09/08 

Report Number: IRE0927 Rrcclved: 05!1010R 

. .  * , "  

DATA QUALIFIERS AND DEFINITIONS 

ND Analyte NOT DETECTED at or above !he r~porting limit or MDL. if MDL is specified 

RPD Relative Percolt Differmcc 

TestAmerica Irvine 

Patty Mata 
Prqjzct Manager 

no i r s s h p e ~ r o i n  oely ,o rhe soml~les icrlrd ;n rhe lnbaroioi) Tiiir lpor i sho l l  nor be rrprodliccd, 
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17461 Denan Avenue Sulle 100. Iwme, CA 92614 (949) 261-1022 Fax(P49) 260-3297 

Leighton Consulting, Inc. project I D  CalTrans 
17781 Cowan, Suite 140 GO2198001 Sampled: 05r09108 
Irvine, CA 92614 Report Number: IRE0927 Rrtceivrtd: 05110108 

Attention: Charle 
,.,. -~ ." .~ , .. . 

Certification Summary 

TestAmerica Irvine 
Method i\Iatrir Nelnc Cslfornin 

EPA GOlOB Soil X X 
EPA 9045C Soil X X 

Nevodn and NELAPprovide anolyle spenfic accrcdiralions. Anolyte rpec(fific inJornlalionfor Te~fAmerica may he ohlained by conlacling 
/he l o b o r o t o ~  or visiting our website at wwivlrslamr~cainccorri 

TestAmerica Irvine 

Patty Mata 
Prolect Manager 

Tim resz,ii~ pe io in  on+ ro the .sornnples tested i n  the ioborolory n>.r irporl rbnii nor be ieprndrtced 
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