INFORMATION HANDOUT

For Contract No. 12-ON1101
At 12-Ora-133-9.5

Identified by
Project ID 1213000116

MATERIALS INFORMATION
Aerially Deposited Lead (ADL) Investigation Report
Geotechnical Design Report (GDR)
Geotechnical Design Recommendations Report
Materials Letter Report
Ramp Closure Study
Revised Ramp Closure Study

Late pickup Approval & Calculations

ROUTE: 12-Ora-133-9.5



Niﬂya& M““\-e o\ —

Geotechnical and Environmental Sciences Consultants

AERIALLY DEPOSITED LEAD SITE INVESTIGATION
SR-133/1-5 INTERCHANGE

IRVINE, CALIFORNIA

TASK ORDER NO. 12-0L.4100-51

EANO. 014100, CONTRACT NO. 12A1139

PREPARED FOR:

State of California

Department of Transportation

District 12, Environmental Engineering
3347 Michelson Drive, Suite 100
Irvine, California 92612-1692

PREPARED BY:

Ninyo & Moore

Geotechnical and Environmental Sciences Consultants
475 Goddard, Suite 200

Irvine, California 92618

June 22, 2011
Project No. 207384051

475 Goddard, Suite 200 = Irvine, California 92618 = Phone (949) 753-7070 = Fax (949 753-707 1

= Sacramento

SanDiego = Irvine = Rancho Cucamonga = Los Angeles = Oakland = Las\Vegas = Phoenix = Denver = ElPaso = Tucson



i MW=

/Vin.ya & Mnnre

Geotechnical and Environmental Sciences Consultants

June 22, 2011
Project No. 207384051

Mr. Wayne Chiou

State of California Department of Transportation
District 12, Environmental Engineering

3347 Michelson Drive, Suite 100

Irvine, California 92612-1692

Subject: Aerially Deposited Lead Site Investigation
SR-133/I-5 Interchange
Irvine, California
Task Order No. 12-0L.4100-51
EA No. 0L4100
Contract No. 12A1139

Dear Mr. Chiou:

In accordance with the State of California Department of Transportation Contract No. 12A1139,
Task Order No. 12-0L4100-51, Ninyo & Moore has conducted an aerially deposited lead investi-
gation at the existing State Route 133 (SR-133) and Interstate 5 (I-5) interchange in the city of
Irvine, California.

The following report documents our methodologies, findings, conclusions, and recommenda-
tions.

We appreciate the opportunity to be of service to you on this project.

Sincerely,

NINYO & MOORE

Pedro Rodriguez-Mendez Beth A. Padgett
Staff Scientist Project Geologist
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Senior Geologist
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AERIALLY DEPOSITED LEAD INVESTIGATION REPORT
Task Order No. 12-0L.4100-51
E.A. 0L4100

This report was prepared by the staff of Ninyo & Moore Geotechnical and Environmental Sci-
ences Consultants under the supervision of the Engineer and/or Geologist whose signature
appears hereon.

The findings, recommendations, specifications, or professional opinions are presented within the
limits described by the client, after being prepared in accordance with generally accepted profes-
sional engineering and geologic practice. No warranty is expressed or implied.

‘Dévid 1. Shafer, PG
Senior Geologist
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EXECUTIVE SUMMARY

The State of California Department of Transportation (Department) authorized Ninyo & Moore
to conduct an aerially deposited lead (ADL) site investigation (SI) for a roadway rehabilitation
project that includes roadway excavation of the two connectors and bridges on the northbound
and southbound State Route 133 (SR-133) and Interstate 5 (I-5) interchange in the city of Irvine,
California (site). Work was conducted in general accordance with the Department Contract
No. 12A1139, Task Order No. 12-0L4100-51 (TO 51), dated May 4, 2011. It is our understand-
ing that the Department is performing improvements at the SR-133 and I-5 interchange and the

site will be excavated to perform these improvements.

This investigation was performed to evaluate the presence of lead in soil resulting from the com-
bustion of leaded fuel from nearby traffic. Data collected during this investigation were used to
develop recommendations for the potential reuse or disposal of soil excavated from the site and
to inform the Department of potential health and safety issues concerning the presence of lead in

soil for workers at the site during construction activities.

Ninyo & Moore collected 72 soil samples from 18 borings at the site (B1 through B18). None of
the 72 samples contained a total lead concentration greater than or equal to 50 milligrams per
kilogram (mg/kg) and subsequent analyses for soluble lead were not conducted. Eight samples
were analyzed for pH. The maximum pH level was 8.3 and the minimum pH level was 7.3.
These levels do not cause a waste to be classified as Resource Conservation and Recovery Act
(RCRA) hazardous waste and are greater than the California Environmental Protection Agency,

Department of Toxic Substances Control (DTSC) lower limit of 5.0.

Our recommendations for soil reuse on site are based on the guidelines set forth by the DTSC
Lead Variance issued to the Department on June 30, 2009 (DTSC Variance). Laboratory analyti-
cal results for lead were compared to the guidelines of the DTSC Variance for potential reuse of

the soil as fill within the Department right-of-way (ROW).

/Vin'ya& Mnm‘e
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Our recommendations for off-site disposal were based on the comparison of lead concentrations
in soil samples to the California Health and Safety Code thresholds and Title 40 Code of Federal
Regulations (CFR) 261.24 thresholds.

Based on the analytical results, the on-site reuse and the off-site disposal recommendations are

summarized below.

Recommendations for Soil for Reuse by the Department
Soil at the site can be reused on site with the following restrictions:

® Scenario A: soil in the surface layer (surface to 0.5 feet below ground surface [bgs]) is
suitable for on-site reuse by the Department with no restrictions based on total and
soluble lead concentrations. The remaining soil from the 1.5 to 4-foot layers combined
(0.5 to 4 feet bgs) is suitable for on-site reuse by the Department with no restrictions
based on total and soluble lead concentrations.

® Scenario B: soil in the surface and 1.5-foot layers combined (surface to 1.5 feet bgs) is
suitable for on-site reuse by the Department with no restrictions based on total and
soluble lead concentrations. The remaining soil from the 3 and 4-foot layers combined
(1.5 to 4 feet bgs) is suitable for on-site reuse by the Department with no restrictions
based on total and soluble lead concentrations.

e Scenario C: soil in the surface to 3-foot layers combined (surface to 3 feet bgs) is suit-
able for on-site reuse by the Department with no restrictions based on total and soluble
lead concentrations. The remaining soil from the 4-foot layer (3 to 4 feet bgs) is suitable
for on-site reuse by the Department with no restrictions based on total and soluble lead
concentrations.

*  Scenario D: soil in the layers combined (surface to 4 feet bgs) is suitable for on-site re-
use by the Department with no restrictions based on total and soluble lead
concentrations.

Recommendations for Soil to be Disposed Off Site
If the Department elects to dispose the soil off site, the following restrictions apply:

* Scenario A: soil in the surface layer (surface to 0.5 feet bgs) is classified as non-
hazardous and may disposed off site with no restrictions based on total and soluble lead.
The remaining soil from the 1.5- to 4-foot layers combined (0.5 to 4 feet bgs) is also
classified as non-hazardous and may be disposed off site with no restrictions based on
total and soluble lead.

/Vin.ya & Mnnre
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* Scenario B: soil in the surface to 1.5-foot layer combined (surface to 1.5 feet bgs) is
classified as non-hazardous and may be disposed off site with no restrictions based on
total and soluble lead. The remaining soil from the 3 and 4-foot layers combined (1.5 to
4 feet bgs) also has no restrictions based on total and soluble lead concentrations.

¢ Scenario C: soil in the surface to 3-foot layers combined (surface to 3 feet bgs) is classi-
fied as non-hazardous and may be disposed off site with no restrictions based on total
and soluble lead. The remaining soil from the 4-foot layer (3 to 4-feet bgs) is also classi-
fied as non-hazardous and may be disposed off site with no restrictions based on total
and soluble lead.

* Scenario D: soil in the layers combined (surface to 4 feet bgs) is classified as non-
hazardous and may be disposed off site with no restrictions based on total and soluble
lead.

The Department should notify the contractors performing the construction activities that ele-
vated concentrations of lead are present in on-site soil. Appropriate health and safety

measures should be taken to minimize the potential exposure to lead.

/Vin'ya & Mnnre
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j [ INTRODUCTION

The State of California Department of Transportation (Department) authorized Ninyo & Moore
to conduct an aerially deposited lead (ADL) site investigation (SI) for a roadway rehabilitation
project that includes roadway excavation of the two connectors and bridges on the northbound
and southbound State Route 133 (SR-133) and Interstate 5 (I-5) interchange in the city of Irvine,
California (site; Figure 1). Work was conducted in general accordance with the Department Con-

tract No. 12A1139, Task Order No. 12-0L4100-51 (TO 51), dated May 4, 2011.

1.1.  Project Description and Objective

It is our understanding that the Department will be performing improvements at the SR-133
and I-5 interchange. This report has been prepared by Ninyo & Moore to document the re-
sults of a study to evaluate the potential presence of ADL at the site. Eighteen borings were

hand augered at the site (Figure 2).

1.2.  Scope of Work

Ninyo & Moore performed the tasks described in the following sections.

1.2.1. Prefield Activities
Prefield activities included:

* Preparing a site specific health and safety plan (HSP).
e  Marking boring locations at the site.

e Notifying Underground Service Alert (USA) that Ninyo & Moore would be ad-
vancing soil borings in the area (USA ticket number A11440795).

¢  Preparing a project schedule, and coordinating work with subcontractors.

1.2.2.  Soil Sampling
Soil sampling was conducted on May 26 and May 27, 2011. Eighteen sampling loca-
tions (B1 through B18) were chosen, as shown on Figure 2. One boring at each

sampling location was advanced and sampled using a hand auger. Eighteen hand-auger

/Vin.ya & Mnm- B
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borings were advanced to a depth of 4 feet below ground surface (bgs) with soil sam-

ples collected at %2, 1%, 3, and 4 feet bgs for a total of approximately 72 soil samples.

1.2.3. Laboratory Analysis

Ninyo & Moore submitted the soil samples under chain-of-custody protocol to Ad-
vanced Technology Laboratories (ATL) of Signal Hill, California; a laboratory certified
by the State of California Department of Health Services Environmental Laboratory Ac-

creditation Program.

1.2.4.  Global Positioning System Surveying
Approximate latitude and longitude (North American Datum 83) of sampling locations
were recorded with a handheld GPS unit (GeoXT, Trimble). The latitude and longitude

data for each boring are presented on Table 1.

1.2.5. Report Preparation
This report was prepared in general accordance with Department Contract No. 12A1139

and TO 51 dated May 4, 2011.

1.3.  Previous Site Investigations
Ninyo & Moore has not performed previous investigations at this site. In addition, the De-

partment has not notified Ninyo & Moore of previous investigations performed at the site.

2. BACKGROUND

The Department obtained a variance (V09 HQSCD006) from the California Environmental Pro-
tection Agency (Cal-EPA), Department of Toxic Substances Control (DTSC), on June 30, 2009
(DTSC Variance). The DTSC Variance allows for conditional reuse of lead-impacted soil within
the Department right-of-way (ROW). Background information regarding the source of ADL and

the reuse or disposal of lead-impacted soil is discussed in the following sections.

/Vin.ya & Munre
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2.1.  Aerially Deposited Lead in Soil

Analyses for lead in soil along highways throughout the state of California have revealed
that lead is commonly present along the shoulders of the highways as a result of automobile
exhaust containing lead from the combustion of leaded gasoline. Elevated concentrations of
lead are commonly found in the upper 2 feet of soil. Lead concentrations in soil are depend-
ent on many variables; but in general, are a function of the age of the highway and the

volume of traffic using the highway (DTSC, 2009).

2.2. Hazardous Waste Classification Criteria
Soil that exceeds the following limitations may be classified as hazardous waste with respect
to lead concentrations:

*  The soil contains more than 1,000 milligrams per kilogram (mg/kg) total lead, exceed-
ing the Total Threshold Limit Concentration (TTLC) for California hazardous waste
(Title 22 California Code of Regulations [CCR], Section 66261.24);

e The soil contains more than 5.0 rhilligTams per liter (mg/l) citric acid-extractable lead,
exceeding the Soluble Threshold Limit Concentration (STLC) for California hazardous
waste (Title 22 CCR, Section 66261.24);

* The soil contains more than 5.0 mg/l leachable lead using the Toxicity Characteristic
Leaching Procedure (TCLP), exceeding the maximum concentration for the toxicity
characteristic of the Resource, Conservation, and Recovery Act (RCRA; Title 40 Code
of Federal Regulations [CFR] 261.24); or

* The soil pH is less than or equal to 2.0 or greater than or equal to 12.5, which exceeds
the limits for the corrosivity characteristic of RCRA hazardous waste (40CFR 261.22)
and California hazardous waste (Title 22 CCR, Section 66261.22).

2.3. DTSC Variance
In accordance with the DTSC Variance, soil that is subject to the guidelines presented below
may be reused within the Department ROW. A chart presenting the different ADL soil type

classifications is included in Appendix A.

/Vin.ya & Mum'e
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2.3.1. Reuse — Condition 1

Soil containing less than 1.5 mg/I extractable lead by the Waste Extraction Test (WET)
using de-ionized water as the extractant (WET-DI) and less than or equal to 1,411
mg/kg total lead (United States Environmental Protection Agency [EPA] Method
6010B) may be used as fill in the Department ROW provided the soil is placed a mini-
mum of 5 feet above the maximum level of the water table and covered with at least

1 foot of non-hazardous soil.

2.3.2. Reuse — Condition 2

Soil containing greater than or equal to 1.5 mg/l, but less than 150 mg/l, extractable lead
by WET-DI method, or more than 1,411 mg/kg total lead but less than 3,397 mg/kg total
lead, may be used as fill in the Department ROW provided the soil is placed a minimum
of 5 feet above the maximum level of the water table and protected from infiltration by

a paved structure that will be maintained by the Department.

2.3.3. Reuse - Condition 3
Lead-contaminated soil with a pH less than 5.5 but greater than 5.0 shall only be used as
fill material under the paved portion of the roadway. Lead-contaminated soil with a pH

at or less than 5.0 shall be managed as a hazardous waste.

24.  Criteria for Disposal of Soil Not Intended for Reuse On Site

If the Department elects to dispose soil within the Department ROW that has been excavated
during construction activities, the soil may be classified either as hazardous waste or non-
hazardous waste. The distinction is based on the total and soluble lead concentrations com-
pared to the TTLC and STLC criteria. As mentioned in Section 2.2, the TTLC for total lead
1s 1,000 mg/kg and the STLC for citric acid extractable lead is 5.0 mg/l. Waste containing
lead concentrations in excess of or equal to those listed must be disposed at a Class I haz-

ardous waste disposal facility pursuant to State of California regulations.

Ninya & Mnnr @
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3. INVESTIGATION METHODS
The investigation activities are described in the following subsections and were conducted in
general accordance with the TO that was approved by the Department prior to beginning the field

activities.

3.1.  Health and Safety Plan (HSP)
A site-specific HSP dated May 25, 2011, was prepared by Ninyo & Moore and submitted to

the Department for approval prior to commencing field work.

3.2.  Utility Clearance
The boring locations were described to USA during the notification at least 2 working days
prior to conducting the soil sampling. USA marked the member utilities known to be in the

vicinity of the boring locations.

3.3. Hand-Auger Sampling

The field work was conducted on May 26 and May 27, 2011. The boring locations were ap-
proved by the Department Task Order Manager and are shown on the attached Figure 2.
Four samples were attempted for collection from each of the four boreholes at depths of ¥,
1%, 3, and 4 feet bgs unless refusal was encountered. The depths reached for each boring are

presented on Table 1.

Samples were placed into new, 4-ounce glass jars; capped with Teflon-coated plastic lids;
labeled; placed in a resealable plastic bag; and stored in a cooler. The sampling equipment
was decontaminated between each boring. Soil samples were transferred under chain-of-
custody (COC) protocol to ATL within 24 hours of collection. In accordance with the TO,

soil sample homogenization was performed in the laboratory.

Hand augering was conducted by Ninyo & Moore personnel.

/Vin_ya& Mvoore
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3.4. Investigative-Derived Wastes

Soil cuttings generated by hand-auger drilling were returned to their corresponding bore-
holes after collection of soil samples. Decontamination water was transported to Ninyo &
Moore’s Irvine office and placed in a drum pending chemical characterization. Based on the
analytical result of the decontamination water sample (non-detect), the decontamination wa-

ter was subsequently disposed in the sanitary sewer.

3.5. Laboratory Analyses

Once the samples were received by ATL, the samples were homogenized and analyzed for
the following:

* 72 soil samples were analyzed for total lead using EPA Method 6010B;

*  Approximately 10 percent of the soil samples (eight samples) were analyzed for pH us-
ing EPA Method 9045; and

* One sample of the decontamination water was analyzed for total lead using EPA
Method 6010B.

4. ANALYTICAL RESULTS

The results of this investigation are described in the following subsections. The analytical results
of lead and pH are summarized in Table 1, and the sampling locations with their corresponding
data are shown on Figures 3 through 6. Laboratory reports and COC records are included in Ap-
pendix B.

4.1. Total Lead
Seventy-two samples were analyzed for total lead. The maximum total lead concentration
was 8.4 mg/kg. The minimum total lead concentration was less than the laboratory practical

quantitation limit of 5.0 mg/kg (Table 1).

The decontamination water sample did not contain a reportable concentration of lead.

/Vinya & Mnnre
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42. pH

Approximately 10 percent of the samples collected (eight samples) were analyzed for pH.
The maximum pH level was 8.3 and the minimum pH level was 7.3. The soil pH values are
not characteristic of RCRA hazardous waste and are above the lower limit of 5.0 specified in

the DTSC Variance.

5. STATISTICAL EVALUATION
Because no samples contained total lead concentrations in excess of 50 mg/kg, additional testing

was not performed and statistical analyses were not performed.

6. CONCLUSIONS
The analyses of the data indicate that lead is not present at the site above background concentra-

tions.

7.  RECOMMENDATIONS
Based on the findings of this study, recommendations are summarized on block diagrams in Ap-

pendix C and discussed below.

7.1.  Recommendations for Soil for Reuse by the Department
Soil at the site can be reused on site with the following restrictions:

* Scenario A: soil in the surface layer (surface to 0.5 feet bgs) is suitable for on-site reuse
by the Department with no restrictions based on total and soluble lead concentrations.
The remaining soil from the 1.5 to 4-foot layers combined (0.5 to 4 feet bgs) is suitable
for on-site reuse by the Department with no restrictions based on total and soluble lead
concentrations.

® Scenario B: soil in the surface and 1.5-foot layers combined (surface to 1.5 feet bgs) is
suitable for on-site reuse by the Department with no restrictions based on total and
soluble lead concentrations. The remaining soil from the 3 and 4-foot layers combined
(1.5 to 4 feet bgs) is suitable for on-site reuse by the Department with no restrictions
based on total and soluble lead concentrations.

/Viﬂ.ya& Mvoore
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8. HEALTH EFFECTS OF LEAD

Concentrations of lead in soil at the site represent a potential threat to the health of site workers

performing earthwork activities.

Lead in its element form is a heavy, ductile, soft, gray metal. The permissible exposure limit for
lead is 0.05 milligrams per cubic meter (mg/m’) in air based on an eight-hour time-weighted av-
erage. The immediately dangerous to life and health exposure limit is 100 mg/m’ as established
by the National Institute of Occupational Safety and Health. Exposure may produce several
symptoms including weakness, eye irritation, facial pallor, pale eyes, lassitude, insomnia, ane-
mia, tremors, malnutrition, constipation, paralysis of the wrists and ankles, abdominal pain,
colic, nephropathy, encephalopathy, gingival lead line, hypertension, anorexia, and weight loss.
Target organs are the central nervous system, kidneys, eyes, blood, gingival tissue, and the gas-

trointestinal tract.

Because of the potential hazard from exposure to lead-contaminated soil, a lead HSP should be
prepared by a Certified Industrial Hygienist (CIH). In addition, all site workers (earthwork)
should have completed a training program meeting the requirements of 29 CFR 1910.120 and
8 CCR 1532.1. The plan developed by the CIH should include a hazard analysis, dust control
measures, air monitoring, signage, work practices, emergency response plans, personal protective

equipment, decontamination, and documentation.

9. LIMITATIONS

The services outlined in this report have been conducted in a manner generally consistent with
current regulatory guidelines. No warranty, expressed or implied, is made regarding the profes-
sional opinions presented in this report. Ninyo & Moore’s opinions are based on an analysis of
observed conditions and on information obtained from third parties. It is likely that variations in

soil conditions may exist.

The samples collected and chemically analyzed and the observations made are believed to be

representative of the general area evaluated; however, conditions can vary significantly between

/Vin.ya «/Moore
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sampling locations. The interpretations and opinions contained in this report are based on the re-
sults of laboratory tests and analyses intended to detect the presence and measure the
concentration of selected chemical or physical constituents in samples collected from the site.
The analyses have been conducted by an independent laboratory certified by the State of Califor-
nia to conduct such analyses. Ninyo & Moore has no involvement in, or control over, such
analyses and has no means of confirming the accuracy of laboratory results. Ninyo & Moore,

therefore, disclaims any responsibility for inaccuracy in such laboratory results.

This document is intended to be used only in its entirety. No portion of the document, by itself, 1s
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader wants any additional information, or has questions regarding
content, interpretations presented, or completeness of this document. Opinions and judgments
expressed herein, which are based on our understanding and interpretation of current regulatory

standards, should not be construed as legal opinions.

For individuals with sensory disabilities, this document is available in alternate formats upon re-
quest. For any questions regarding this document, please call or write Wayne Chiou,
Environmental Engineering, 3347 Michelson Drive, Suite 100, Irvine, California 92612-1692.
Phone Number (949) 724-2221.

/Vlb!/a & Munre
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10. REFERENCES
Department of Toxic Substance Control, 2009, Variance (V69HQSCDO006), dated June 30.

DTSC, see Department of Toxic Substances Control.
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TABLE 1 —SOIL ANALYTICAL RESULTS — AERIALLY DEPOSITED LEAD, pH,
AND GPS COORDINATES

Sample Sample Mepth Sample Date e W MEL DI L0 pH Latitude Longitude
(feet) (mg/kg) (mg/1) (mgfl) (mg/)
B16-4.0 4.0 5/27/2011 5.8 73
B17-05 0.5 5/27/2011 ND<5.0 33.663790572  |-117.750999738
B17-1.5 ¥:5 5/21/2011 ND<5.0
B17-3 3.0 5/27/2011 ND<5.0
Bi7-4 4.0 5/27/2011 ND<5.0
B18-0.5 035 5/27/2011 ND<5.0 33.663414329  |-117.750648334
B18-1.5 1.5 5/27/2011 ND<5.0
B18-3 30 5/27/2011 ND<5.0
B18-4 4.0 5/27/2011 53 74
Maximum 8.4 - -- - 83
Average 6.4 - - -- 78
Minimum ND<5.0 - - - k|
Regulatory Limits 14n® 52 153 54 50
Decontamination Water (mg/1)
DECON | — 5272011 | ND<12 | | | | |

Notes:
mg/kg — milligrams per kilogram

mg/l — milligrams per liter

[ TTLC — total lead for comparison to the Total Threshold Limit Concentration

WET — Waste Extraction Test

WET-citric - soluble lead by WET using citric acid for comparison to the Soluble Threshold Limit Concentration
WET-DI - soluble lead by WET using deionized water for comparison to the Soluble Threshold Limit Concentration
TCLP - soluble lead by the Toxicity Characteristic Leaching Procedure

ND - not detected above reporting limits presented in Appendix B

1 - Limit specified in addendum to Variance issued by the Department of Toxic Substance Control to Caltrans (DTSC)
Variance, September 22, 2000, Addendum, December 2002; Addendum June 2008)

2 - Soluble Threshold Limit Concentration for California Hazardous Waste (California Code of Regulations [CCR] Title 22, Section 66261 24)
3 — Limit Specified by DTSC Variance

4 — Maximum concentration for the TCLP of Resource, Conservation, and Recovery Act (RCRA) hazardous

waste (CCR Title 22, Section 66216.24)

5 — Minimum value specified by DTSC variance

207384051 T ADL s 20f2 ”i”'yg & Ml““‘e
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Sample WEL Sample WEL-
Sample TTLC S ‘WET-DI TCLP Sample TTLC e WELDI | TcLp :
Sample Depth citrie pH Sample | Depth citrie g Sample | o mr— WET mee— e,
(fee) bl £ 2 Ml B ey | DMt | (oeke) | oy | Cme) | (melD Depth g gy | S| memy | (mem Lok
BI18-0.5 0.5 5/27/2011 | ND<5.0 B - - - P70 05 T T = (rg__esg g (m-g—fl) : .
BIE.3 L3 | 527808 | NDEH0 = = = - BI7T-1.5 15| 5272011 | NDs5O e Lcah = = =
B18-3 3.0 5/27/2011 | ND<5.0 2 = o P T o e =] T e
B18-4 4.0 5/27/2011 5.3 -- == == 74 BI7-4 4.0 5/27/2011 | ND<5.0 4.0 5/27/2011 ND<5.0
#4209 IRWD -
15" SEWER IN 30" STL CASING #4210 CALTRANS
NBANDON 2" PVC TELEMETRY
#4193 TI1C e E
10" IRR e NG
TO REMAIN = g e
e e e
.......... e i #4210 CALTRANS
- 2 pye TELEMETRY IN 30" STL CASING—
.— . ]
H o o
- 0857 i
S, % - F
19 o ~
i
o
+
ko
=]
<
O
93 TIC o]
ANDON 10" IRR
_\'\Ni\ #4048 PACBELL
+ < CONDUIT ABANDONED
b . \
Sample WET-
Sample TILC E WET-DI TCLP
Sample Depth citrie pH
(feet) Date | (mg/kg) | (0ny (mg/1) (mg/)
B16-0.5 0.5 5/27/2011 | ND<5.0 =
B16-1.5 15 5/27/2011 | ND<5.0 —
Bl6-3 30 5/27/2011 | ND<5.0 =
B16-4.0 4.0 5/27/2011 58 - = = 74

LEGEND

illi i Soluble lead by WET using deionized water
mg/kg Nkamme:per Hogmm WET Dl it the Soiiue Thisehoi
mg/l Milligrams per liter Limit in Concentration

: TCLP Soluble lead by Toxicity Characteristic
Total Lead for comparison to the 2
TILG Total Threshold Limit Concentration Leaching Procedure
ND Not detected above reporting limits ted
WET Waste Extraction Test inOAppendix A Ll g
s Soluble lead by WET using citric acid NA Not analyzed

WE [-ciic for gumpaﬁsobn}l’ip the Soluble Threshold

@ Limit Concentration B1 5e Boring

REFERENCE: CALTRANS, DATED MARCH 15, 2011.

SCALE IN FEET ”illyﬂ &Mnnre BORING DATA FIGURE

 E— 1

0 100 200 PROJECT NO. DATE SR-133 AND I-5 NORTHBOUND AND

SOUTHBOUND CONNECTORS 3
NOTE: DIMENSIONS, DIRECTIONS AND LOCATIONS ARE APPROXIMATE. 2073840561 6/11 IRV'NE, CALIFORNIA
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470
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6
4055 8
g + 9
Sample ‘WET- angpl i
Sample | Depn | S2mle | TTLC | ool | WETDI | TCLP o 4060 — SDe pﬂ]" Sample | TTLC :Erm WET-DI | TCLP -
el Date /k /1 7 ampl
(feet) (@) | (pgny | (@8 | (msD) ey | Date | meke) | o | D) | (mem)
B9-0.5 0.5 5/26/2011 ND<5.0 - - - 2 B7-0.5 05 5/26/2011 ND<5.0 - -
B9-1.5 1.5 5/26/2011 ND<5.0 - - o B7-1.5 1.3 5/26/2011 ND<5.0 - =: H=
B9-3 3.0 5/26/2011 | ND<5.0 5 460 B7-3 3.0 5/26/2011 2.4 - 7.8
B9-4 4.0 5/26/2011 ND<5.0 - - 8.1 \. B7-4 4.0 5/26/2011 53 - - - -
- =
7 \
& {
Ea \\
oy
Sample WET- ¥ 4
Sample TTLC s WET-DI TCLP Sample
Semple | Deph | "o | e [ | wem | oem | ™ Sample | Depn | Simle o
(feef) (mg/1) (feet) Date (mg/l) (mg/) o
B8-0.5 0.5 5/26/2011 | ND<5.0 = B6.0.5 05 572612011
B8-1.5 1.5 5/26/2011 | ND<5.0 - - S B6-15 15 2612011 "
B8-3 3.0 5126/2011 ND<5.0 -
ABS 5 R., B6-3 30 5/26/2011
B8-4 4.0 5/26/2011 | ND<5.0 - 133 B5.4.0 20 372672011

B9
0 / i

; //
B2
B1 a2/
3 i WET-
i S[;'::ihe S;!)m:ie TILC Z:Tr‘;rc wm;]m 'DCI;]P 5 — [;‘::':he Sanl:::le T“ka ] ciﬂ WEI;IBI
(feet) ate (mg/kg) (ma/l) (mg/h) (mg/T) (feet) e (mg/kg (mg /) (mg/T)
B2-0.5 0.5 5/26/2011 ND<5.0 - - B4-0.5 0.5 5/26/2011 ND<5.0 -
B2-1.5 1.5 5/26/2011 ND<5.0 - - B4-1.5 1.5 5/26/2011 ND<5.0 -
B2-3 30 512612011 ND<3.0 - - B4-3 3.0 5/26/2011 ND<5.0 =
B2-4 4.0 5/26/2011 6.7 - - - B4-4 4.0 5/26/2011 ND<5.0
Sample WEI- Sample WET- Sample WET-
Sample | Depth Sﬁ“ TT;“C citric m;lm Tmf‘r plI Sample | Depth S‘;;’t"e'e (Tﬁcj citric ‘:’Er;ll)“ (TCI}]'; i Sample | Depth Sa;"t‘“ m,f citric WEF;II;’ TU;; pH
(feet) e (mg/kg) (ma/) (mg/l) (mg/M) (fect) mg/kg m mg mg, (feet) ate (mg/kg) (mg/) (mg (mg
B1-0.5 0.5 5/26/2011 ND<5.0 - B3-0.5 03 5/26/2011 ND<5.0 - - B5-0.5 0.5 5/26/2011 ND<5.0 - ~ 8.2
5 Bl-1.5 1.5 5/26/2011 ND<5.0 B3-1.5 1.5 5/26/2011 ND<5.0 - - 83 B5-1.5 1.5 5/26/2011 ND<5.0 - - -
a3 B1-3 3.0 5/26/2011 55 B3-3 3.0 5/26/2011 ND<5.0 - Bs-3 3.0 5/26/2011 ND<5.0 -
j; Bl-4 4.0 5/26/2011 6.7 B3-4.0 4.0 5/26/2011 ND<5.0 - B5-4 4.0 5/26/2011 ND<5.0
e
=
(|
o~
1
i
o ]
)
S
[ LEGEND
il il Soluble lead by WET using deionized water
mg/kg S Do Mgy WETDl B rmparison o e Soiabls Thieshoid
mg/l Milligrams per liter Limit in Concentration
5 S - REFERENCE: CALTRANS, DATED MARCH 15, 2011
: TCLP Soluble lead by Toxicity Characteristic ! o J
Total Lead for comparison to the .
TG Total Threshold Limit Concentration Leaching Procedure
. ND Not detected above reporting limits presented ®
WET Wi Exti Test i -
N— aste Extraction in Appendi A ”[n!g < AADOTre BORING DATA FIGURE
WET-citric  Soluble lead by WET using citric acid NA Not analyzed
E ! Er ?toénogaﬁsn?n :]p the Soluble Threshold — AND 15 NOR OUND AND
0 100 200 mit Concentration Bi® Boring PROJECT NO. DATE SR-133 AND |-5 NORTHB
SOUTHBOUND CONNECTORS
NOTE: DIMENSIONS, DIRECTIONS AND LOGATIONS ARE APPROXIMATE. 207384051 6/11 IRVINE, CALIFORNIA




WET- WET-
i SDem’;; Samgle [ TILC | - | WERDI | TCLP e - S];‘:l’;e Sample | TILC | o0 | WERDI | TCLP o
(feet) Date | (mg/kg) (wg/) (mg/) (mg/1) (feet) Date (mg/kg) (mg/1) (mg/1) (mg/)
B12-0.5 0.5 5/26/2011 ND<5.0 - BL1-05 0.5 5/26/2011 ND<5.0 - =
B12-1.5 15 5/26/2011 ND<5.0 - - = BI1-1.5 1.5 5/26/2011 ND<5.0 - -
B12-3 3.0 5/26/2011 ND<5.0 = - B11-3 3.0 5/26/2011 ND<5.0 ==
Bl2-4 4.0 5/26/2011 ND<5.0 - - Bll-4 4.0 5/26/2011 ND<5.0 8.3
a0
Samgle | compe | e | WET | wempi | towe
Sample Depth e = citric PN me/t pH
(feet) (mg/kg) (mg/1) (mg/)
B10-0.5 0.5 5/26/2011 ND<5.0 =
e = B10-1.5 L5 5/26/2011 | ND<s.0 =
® Sl ] B10-3 3.0 5/26/2011 | ND<5.0 &3 R =
B10-4.0 4.0 5126/2011 ND<5.0 = 5
0] < o >0
/"/ o]
r £
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A Sample WET- . Sample ‘WET- 5
b Sample Depth S;mf.e 'I'I}lf citric wr:rﬂm TCI;]P pH Sample Depth S;a)m‘;ie e citric WEI;ID 3 TCI;:’ pH
; ey | ™ |G py | S | Ceh (et | Dote | Gmghk®) | o, | Cmed | (mem)
g B13-0.5 0.5 512712011 7.2 = B14-0.5 0.5 5/27/2011 | ND<5.0 = -
BI3-1.5 L5 5/27/2011 | ND<5.0 B14-1.5 1.5 5/27/2011 | ND<5.0 s -
=] B13-3 3.0 5/27/2011 | ND<5.0 - = Bl4-3 3.0 512712011 | ND<5.0
1 =i B13-4 4.0 5/27/2011 | ND<5.0 = & Bl4-4 4.0 512712011 | ND<5.0 7.3
=
3 % 7 i
o
=
0
5
3
i)
3
=) LEGEND
o~
illi i Soluble lead by WET using deionized water
mo/kg Milligreams por Kiogram WET-DI for mmpensobr?!o the So!t?ble Threshold
mg/l Milligrams per liter Limit in Concentration
TCLP Soluble lead by Toxicity Characteristic
Total Lead for comparison to the: N .
% > TTLC Tgtal i J'rgn Cohentiation Leaching Procedure REFERENCE: CALTRANS, DATED MARCH 15, 2011.
ND li
WET Waste o Tk moﬁt\ggé%ctne‘d above reporting limits presented .
FIGURE
ot Soluble lead by WET using citric acid NA alyzed I” ﬂ & nnre
SCALE IN FEET WET-citric for oompansobgtu the Soluble Threshold ko ” y BORIN G DATA
= ] Limit Concentration B1 0 ® Boring
0 100 200 PROJECT NO. DATE SR-133 AND I-5 NORTHBOUND AND
SOUTHBOUND CONNECTORS
NOTE: DIMENSIONS, DIRECTIONS AND LOGATIONS ARE APPROXIMATE. 207384051 6/11 IRVINE, CALIFORNIA
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SR-133/1-5 Interchange ' June 22, 2011
Irvine, California Project No. 207384051

APPENDIX A

AERIALLY DEPOSITED LEAD SOIL MANAGEMENT CHART

Ninyo -« Moore
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SR-133/I-5 Interchange ' June 22, 2011
Irvine, California . Project No. 207384051

APPENDIX B

LABORATORY REPORTS AND CHAIN-OF-CUSTODY DOCUMENTATION

inyo oore
207384051 R ADL doc ” Iy &M



June 03, 2011

Beth Padgett ELAP No.: 1838
Ninyo & Moore NELAP No.:02107CA
475 Goddard Suite 200 CSDLAC No.: 10196
Irvine, CA 92618 ORELAP No.:CA300003
TEL: (949) 678-0842

FAX: (949)753-7071 Workorder No.: 118086

RE: EA 0L4100, 207384051

Attention: Beth Padgett

Enclosed are the results for sample(s) received on May 26, 201 1 by Advanced Technology
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of
custody in accordance with the applicable laboratory certifications.

Thank you for the opportunity to service the needs of your company.
Please feel free to call me at (562)989-4045 if [ can be of further assistance to your company.
Sincerely,
vD@ Eddie F. Rodriguez
Laboratory Director

The cover letter is an integral part of this analytical report. This Laboratory Report cannot be reproduced in part or in
its entirety without written permission from the client and Advanced Technology Laboratories.

Advanced Technol 1o0f12
s i 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040

g
y /
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\dvanced Technology Laboratories Bate: 630011

LEAD BY ICP
\NALYTICAL RESULTS ' EPA 6010B
CLIENT: Niﬁyo :& Moore | - Lab Ordér: 118086 - -
roject: EA 0L4100, 207384051 Date Received 5/26/2011 4:20:00 PM
rroject No: Matrix: Soil
Analyte: Lead Analyst: SRB
Laboratory  Client Sample  Results Units QC Batch MDL PQL Qual DF Date Date
ID ID Collected Analyzed
118086-001A B1-0.5 ND mg/Kg 73236 0.13 5.0 I 5/26/2011 6/2/2011
118086-002A BI-1.5 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-003A B1-3.0 55 mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-004A BI1-4.0 6.7 mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-005A B2-0.5 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-006A B2-1.5 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-007A B2-3.0 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-008A B2-4.0 6.7 mg/Kg 73236 013 5.0 1 5/26/2011 6/2/2011
118086-009A B3-0.5 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-010A B3-1.5 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-011A B3-3.0 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-012A B3-4.0 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-013A B4-0.5 ND mg/Kg 73236 0.13 5.0 1 5/26/2011 6/2/2011
118086-014A B4-1.5 ND mg/Kg 73238 0.13 Sul 1 5/26/2011 6/2/2011
118086-015A B4-3.0 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-016A B4-4.0 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-017A B5-0.5 ND mg/Kg 73238 0.13 5.0 | 5/26/2011 6/2/2011
118086-018A B5-1.5 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
Oualifiers: B Ana!yt;deleclcd in the associated Methad Blank E  Value above quantitation range 7 o
H  Holding times for preparation or analysis exceeded ND  Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO  Surrogate Diluted Out

“ Advanced Technology
k ! 3275 Walnut Avenue, Signal Hill, CA 90753 Tel: 562. 989.4045 Fax: 362.989.4040

Laboratories
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\dvanced Technology Laboratories Date: 6/3/2011

LEAD BY ICP
ANALYTICAL RESULTS ' EPA 6010B
CLIENT: T .Ninyo_& Nioore - : B Lab Order: 118086 B
roject: EA 0L4100, 207384051 Date Received 5/26/2011 4:20:00 PM
rroject No: Matrix: Soil
Analyte: Lead Analyst: SRB
Laboratory Client Sample Results Units QC Batch MDL PQL Qual DF Date Date
ID ID Collected Analyzed
118086-019A B5-3.0 ND mg/Kg 73238 0.13 50 1 5/26/2011 6/2/2011
118086-020A B5-4.0 ND mg/Kg 73238 0.13 50 1 5/26/2011 6/2/2011
118086-021A B6-0.5 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-022A B6-1.5 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-023A B6-3.0 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-024A B6-4.0 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-025A B7-0.5 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-026A B7-1.5 ‘ ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-027A B7-3.0 8.4 mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-028A B7-4.0 5:3 mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-029A B8-0.5 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-030A B8-1.5 ND mg/Kg 73238 B3 5.0 | 5/26/2011 6/2/2011
118086-031A B8-3.0 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-032A B8-4.0 ND mg/Kg 73238 0.13 5.0 | 5/26/2011 6/2/2011
118086-033A B9-0.5 ND mg/Kg 73238 0.13 5.0 1 5/26/2011 6/2/2011
118086-034A B9-1.5 ND mg/Kg 73239 013 5.0 1 5/26/2011 6/2/2011
118086-035A B9-3.0 ND mg/Kg 73239 0.13 5:0 I 5/26/2011 6/2/2011
118086-036A B9-4.0 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
Oyalifiers: B Anal}_’te detected in the associated Method Blank E  Value above quantitalior-l range
H  Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified

DO  Surrogate Diluted Qut

« Advanced Technology
‘, ’ 3275 Walnut Avenue, Signal Hill, CA 90755 Tel: 362. 989.40435 Fax: 562.989.4040

Laboratories
3of12



rdvanced Technology Laboratories

Date: 6/3/2011

. LEAD BY ICP
\NALYTICAL RESULTS EPA 6010B
CLIENT: Ninyo & Moore Lab Order: 118086
roject: EA OL4100, 207384051 Date Received 5/26/2011 4:20:00 PM
rroject No: Matrix: Soil
Analyte: Lead Analyst: SRB
Laboratery  Client Sample Results Units QC Batch MDL PQL Qual DF Date Date
ID ID Collected Analyzed
118086-037A B10-0.5 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-038A B10-1.5 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-039A B10-3.0 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-040A B10-4.0 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-041A B11-0.5 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-042A Bl1-1.5 ND mg/Kg 73239 013 5.0 1 5/26/2011 6/2/2011
118086-043A B11-3.0 ND mg/Kg 713239 0.13 5.0 1 5/26/2011 6/2/2011
118086-044A B11-4.0 ND mg/Kg 13239 0.13 5.0 1 5/26/2011 6/2/2011
118086-045A B12-0.5 ND mg/Kg 13239 0.13 5.0 1 5/26/2011 6/2/2011
118086-046A B12-1.5 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-047A B12-3.0 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011
118086-048A B12-4.0 ND mg/Kg 73239 0.13 5.0 1 5/26/2011 6/2/2011

Qualifiers: B Analyte detected in the associated Method Blank

H  Holding times for preparation or analysis exceeded

S Spike/Surrogate outside of limits due to matrix interference

DO Surrogate Diluted Out

a Advanced Technology
Q Laboratories

Value above quantitation range

ND Not Detected at the Reporting Limit

Results are wet unless otherwise specified
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\dvanced Technology Laboratories

Date: 6/3/2011

ANALYTICAL RESULTS EPA 9045C
CLIENT: Ninyo & Moore Lab Order: 118086
‘roject: EA OL4100, 207384051 Date Received 5/26/2011 4:20:00 PM
Praject No: Matrix: Soil
Analyte: pH Analyst: P'E
Laboratory Client Sample Results Units QC Batch MDL PQL Qual DF Date Date
ID ID Collected Analyzed
118086-010A B3-1.5 8.3 pH Units R133466 0.10 0.10 1 5/26/2011 5/31/2011
118086-017A B5-0.5 8.2 pH Units R133466 0.10 0.10 1 5/26/2011 5/31/2011
118086-027A B7-3.0 7.8 pH Units R133466 0.10 0.10 1 5/26/2011 5/31/2011
118086-036A B9-4.0 8.1 pH Units R133466 0.10 0.10 1 5/26/2011 5/31/2011
118086-044A B11-4.0 8.3 pH Units R133466 0.10 0.10 1 5/26/2011 5/31/2011

Nualifiers: B

S
DO

A

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit

Spike/Surrogate outside of limits due to matrix interference

Surrogate Diluted Qut

Advanced Technology

Laborateries

Value above quantitation range

Results are wet unless otherwise specified

3275 Walnut Avenue, Signal Hill, CA 90755
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Tel: 562. 989.4045

Fax: 562.989.4040
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LABORATORY:
Advanced Technology Laboratories
3275 Walnut Avenue .
Signal Hill, CA 90807
(562) 989-4045 / fax (562) 989-4040

SITE: SR-133 and I-5 NB and
SB Connectors
Irvine, California
EA 0L4100
Project Number 207384051

CONSULTANT:
Ninyo & Moore
475 Goddard, Suite 200
Irvine, CA 92618

(945) 753-7070/fax (949) 753-7071

Special Instructions:
Homogonize the samples
If total lead is <1,000 mg/kg, but >/= 50 mg/kg, run STLC WET test

FAx copy TO BETH paolgett (F¢4G) F4G= 70F/

(citric acid extraction EPA Metho?‘f U?serles)

If STLC WET >/= 5 mg/l, run STLC-DI (DI extraction EPA Method 7000 series)
If total lead is >/=1,000 mg/kg or STLC WET >/=5 mg/l, run TCLP (EPA Method 7000 series for leachable lead)

Samplers Name: N &<\ 'S

Vik\awwu é\fcu

Relinquished by (name/date and time):

Rece ved t;/LSamefdaW

5/7—@ (VA V)]

et
hReIinquished by (name/date and

F?ecewed lg (nameldate angtime):

Relinquished by (name/date and time):

Received by (name/date and time):

Relinquished by (name/date and time):

Received by (name/date and time):

-9 2 2 i -
tEo] &3 = = 2. a
35| 4“8 | 2| <E | 82| 3
LIRS AR SRS LR
Lab No. Sample |. D. Date Time = § & = N
HDL |- 05 S_Ilbl if o113} X: Sail Normal Glass Jar
Ani | =i S’ ik o5z V Soil Normal Glass Jar
ADC L~3.C Kl | K Soil_| Normal | Glass Jar
Ade 1 -4-0 l‘]gtﬁ, 5(: Soil Normal Glass Jar
A4D< 2 - okt x Soil Normal Glass Jar
adL 2 - /o S aoSyss e Soil Normal Glass Jar
Apil —3.C a90%y | ¥ Sol_| Normal | Glass Jar
abil -d&-0 L TE . Soil Normal Glass Jar
ADL S 0" OGO o Sol | Normal | Glass Jar
ﬁp\—g il (N2 g < Soil Normal Glass Jar
APL2 -3 O agu9 W« e Soil Normal Glass Jar
ADL 2 -4y O (345 - [ Sail Normal Glass Jar
ﬂ \;_5.‘-5 ‘. - — Sof MNormel——Glass Jar
A L\ '\j W\ Py s ¥ Soil Normal Glass Jar
5'4—‘\\_ LL W 10/k v Soil Normal Glass Jar
Aty f-31.G 1920 > Soil | Normal | Glass Jar
A 3‘-—‘-‘ ‘P‘G /e 16_' J - Soil Normal Glass Jar
tﬂ—n_(_,(-’“‘ Oy [O3F v € Soil Normal Glass Jar
Iq'()(' s-{-% fOSY ; ] Soil Normal Glass Jar
ADLT 20 sosF T v Soil | Normal | Glass Jar
ML‘&"’ "-—‘(J / © j"U )'( Soil Normal Glass Jar
— il BV Sor T N s i
[ARS) k.(p IR PR X Soil Normal Glass Jar
ADWE T i . v Soil Normal Glass Jar
Ol —2.0 a9 N Sail Normal | Glass Jar
U’\ :\1_ [Tl e JTRTA S ); Soil Normal Glass Jar
a7 0. yy " Soi | Normal | Glass Jar
rf—?—[) LF /e ‘;:— f283 K“ Soil Normal Glass Jar
0L F-30 1201 b4 SE Soil_| Normal | Glass Jar
ADL 2 ¢ o iZify e : Seil | Normal | Glass Jar
apLy -0y £2-2.) f Soil Normal Glass Jar
ADLE Y {232 X Soil Normal Glass Jar
AP(K-320 (L35 X Soi | Normal | Glass Jar
alh l..zi" lf ¥, 5 Sal | Normal | Glass Jar
5 Soil Narmal Sheryad
Hp L% w._: R | —+sei—Nlaimal 1 Glass-der
ADiST 0.5 ple2 e Soil | Normal | OGlass Jar
ADLG -i-S [25% x Soil | Normal | Glass Jar
AdDLS - 302 " - Sail Normal | Glass Jar
ADL9-¥. o j}ég e NI Soil Normal Glass Jar
Sn COUNY- - = Soit TNOTI e Stess—ar
'% LIU-&% [22 :;(‘, Soil Normal Glass Jar
; O~ .y 2T (S Soil Normal Glass Jar
Duipnt.o (40 X Scil | Normal | Glass Jar
AD 10~—%0O 1244 1S Soil Normal Glass Jar
i i Soil | Normal | Glass Jar
. water | Normal Plastic
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LABORATORY: . SITE: SR-133 and I-5 NB and CONSULTANT-
Advanced Technology Laboratories SB Connectors Ninvo:& Moare
4275 ol Svcnue b il 475 Goddard, Suite 200
Signal Hill, CA 90807 EA 0L4100 ok A 2618
(562).989-4045 / fax (562) 989-4040 Project Number 207384051 (945) 75370701 (949) 752071
Special Instructions:
Homogonize the samples
If total lead is <1,000 mg/kg, but >/= 50 mg/kg, run STLC WET test (citric acid extraction EPA Method 7000 series)
If STLC WET >/= § mg/l, run STLC-DI (DI extraction EPA Method 7000 series)
If total lead is >/=1,000 mg/kg or STLC WET >/=5 mg/l, run TCLP (EPA Method 7000 series for leachable lead)
i
Samplers Name: %\f;u_-} WU i rZua
quished by ( /date and time): Received by (name/date ayﬂ, time):
f S/26/n 1620 /// G % {’/gzé W SELe
Relinquished by (name/date and 1|me Réceived byﬂ]ameldd@"angﬂlﬁe): Z
Relinguished by (name/date and time): Received by (name/date and time):
Relinquished by (name/date and time): Received by (name/date and time):
7 ) ©
B las | 51 E %
Beiwt o ek =5 o E o (=]
=5 | Wy 2 < E S o)
g™t EE | | EF s F T
Lab No. Sample I. D. Date, Time F & % P = °©
AD i\ —o. § ngb/l{ /37’7 A Sail Normal Glass Jar
AR (A= i Vit Zaipd X Soil Normal Glass Jar
ﬂ{)L 1\ -2 fE0T X Soil Normal | Glass Jar
ATs ity — T IC}:[[ o v Soil Normal Glass Jar
—— Do S — K — —Sei—| Normal | Glass tar—
DL 12-0-S8 Jg1 L Soil Normal Glass Jar
AbL il -(-% 2G Sail | Normal | Glass Jar
'(_,Li‘)L {l= ;O iy Yy Soil Normal | Glass Jar
n“npL(z-yJy-¢ 1025 soi_| Normal | Glass Jar
P T Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Sail Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Sail Normal Glass Jar
Soil Normal Glass Jar
Sail Normal Glass Jar
Soil Normal Glass Jar
Sail Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Sail Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Sail Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
Soil Normal Glass Jar
21~ water | Normal Plastic
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June 06, 2011

Beth Padgett ELAP No.: 1838
Ninyo & Moore NELAP No.:02107CA
475 Goddard Suite 200 CSDLAC No.: 10196
Irvine, CA 92618 ORELAP No.:CA300003
TEL: (949) 678-0842

FAX: (949)753-7071 Workorder No.: 118123

RE: EA 0L4100, 207384051

Attention: Beth Padgett

Enclosed are the results for sample(s) received on May 27, 2011 by Advanced Technology
Laboratories . The sample(s) are tested for the parameters as indicated in the enclosed chain of
custody in accordance with the applicable laboratory certifications.

- Thank you for the opportunity to service the needs of your company.
Please feel free to call me at (562)989-4045 if I can be of further assistance to your company.

Sincerely,

Eddie F. Rodriguez
Laboratory Director

The cover letter and the case narrative are an integral part of this analytical report and cannot be reproduced in part or
in its entirety without written permission from the client and Advanced Technology Laboratories.

1o0f12
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k e e 3275 Walnut Avenue  Signal Hill, CA 90755 Tel: 562 989-4045 Fax: 562 989-4040
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Advanced Technology Laboratories Date: 06-Jun-11

CLIENT: Ninyo & Moore
Project: EA 0L4100, 207384051 CASE NARRATIVE
Lab Order: 118123

Analytical Comments for EPA 6010B

Sample 118123-025A, dilution was necessary due to sample matrix.

Page 1 of I

" Advanced Technology
l . = - 3275 Walnut Avenue, Signal Hill, CA 90755  Tel: 562. 989.4045  Fax: 562.989.4040
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Advanced Technology Laboratories Date: 6/15/2011

LEAD BY ICP
ANALYTICAL RESULTS EPA 6010B
CLIENT: Ninyo & Moore Lab Order: 118123
Project: EA 0L4100, 207384051 Date Received 5/27/2011 6:00:00 PM
Project No: Matrix: Soil
Analyte: Lead Analyst: SRB
Laboratory Client Sample Results Units QC Batch PQL DF Date Date
ID ID Collected Analyzed
118123-001A B13-0.5 %2 mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-002A B13-1.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-003A B13-3.0 ND mg/Kg 73258 5.0 I 5/27/2011 6/3/2011
118123-004A B13-4.0 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-005A B14-0.5 ND mg/Kg 73258 5.0 1 52712011 6/3/2011
118123-006A Bl14-1.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-007A B14-3.0 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-008A B14-4.0 ND mg/Kg 73258 5.0 I 5/27/2011 6312011
118123-009A B15-0.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-010A BI15-1.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-011A B15-3.0 ND mg/Kg 73258 50 | 5/27/2011 6/3/2011
118123-012A B15-4.0 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-013A B16-0.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-014A B16-1.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-015A B16-3.0 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-016A B16-4.0 5.8 mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-017A B17-0.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
118123-018A B17-1.5 ND mg/Kg 73258 5.0 1 5/27/2011 6/3/2011
Qualifiers: BiiAnalyte detected in the associated Method Blank " E Valucabove quantitation range o -
H  Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit
S Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified
DO  Surrogate Diluted Qut
“ Advanced Technology
‘Z . = 3275 Walnut Avenue, Signal Hill, CA 90735 Tel: 562. 989.4045 Fax: 362.989.4040
S Laboratories ¢
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Advanced Technology Laboratories

© Date: 6/15/2011

LEAD BY ICP
ANALYTICAL RESULTS EPA 6010B
CLIENT: Ninyo & Moore Lab Order: 118123
Project: EA 0L4100, 207384051 Date Received 5/27/2011 6:00:00 PM
Project No: Matrix: Soil
Analyte: Lead Analyst: SRB
Laboratory Client Sample Results Units QC Batch PQL DF Date Date
ID ID Collected Analyzed
118123-019A B17-3.0 ND mg/Kg 73258 5.0 5/27/2011 6/3/2011
118123-020A B17-4.0 ND mg/Kg 73258 5.0 5/27/2011 6/3/2011
118123-021A B18-0.5 ND mg/Kg 73259 5.0 5/27/2011 6/3/2011
118123-022A BIS8-1.5 ND mg/Kg 13259 5.0 5/27/2011 6/3/2011
118123-023A B18-3.0 ND mg/Kg 73259 5.0 5/27/2011 6/3/2011
118123-024A B18-4.0 53 mg/Kg 13259 50 5/27/2011 6/3/2011

Qualifiers:

B

H

s
DO

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

Spike/Surrogate outside of limits due to matrix interference

Surrogate Diluted Out

Laboratories

‘I ‘!~ Advanced Technology
o 4

3275 Walnut Avenue, Signal Hill, CA 90755

E  Value above quantitation range
ND Not Detected at the Reparting Limit

4 0f 12

Results are wet unless otherwise specified

Tel: 562. 989.4045

Fax: 562.989.4040



Advanced Technology Laboratories

ANALYTICAL RESULTS

Date: 6/15/2011

pH
EPA 9045C

CLIENT:

Ninyo & Moore

Lab Order:

118123
Project: EA 0L4100, 207384051 Date Received 5/27/2011 6:00:00 PM
Project No: Matrix: Soil
Analyte: pH Analyst: PR
Laboratory Client Sample Results Units QC Batch PQL DF Date Date
ID ID Collected Analyzed
118123-008A B14-4.0 13 pH Units R133467 0.10 I 5/27/2011 573172011
118123-016A B16-4.0 73 pH Units R133467 0.10 1 5/27/2011 5/31/2011
118123-024A B18-4.0 74 pH Units R133467 0.10 1 5/27/2011 5/31/2011
Qualifiers: B Analyte detected in the associated Method Blank E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ND  Not Detected at the Reporting Limit
S5 Spike/Surrogate outside of limits due to matrix interference Results are wet unless otherwise specified
DO  Surrogate Diluted Qut
Advanced Technology
‘. = 3275 Walnut Avenue, Sienal Hill, CA 90755 Tel: 562. 989.4045 Fax: 362.989.4040
Laboratories °
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LABORATORY:
Advanced Technology Laboratories
3275 Walnut Avenue
Signal Hill, CA 90807
(562) 989-4045 / fax (562) 989-4040

SITE: SR-133 and |-5 NB and
SB Connectors
Irvine, California
EA 0L4100
Project Number 207384051

CONSULTANT:
Ninyo & Moore
475 Goddard, Suite 200
Irvine, CA 92618

{949) 753-7070/fax (948) 753-7071

Special Instructions:
Homogonize the samples

If total lead is <1,000 mg/kg, but >/= 50 mg/kg, run STLC WET test (citric acid extraction EPA Method 7000 series)
If STLC WET >/= 5 mg/l, run STLC-DI (DI extraction EPA Method 7000 series)

If total lead is >/=1,000 mg/kg or STLC WET >/=5 mg/l, run TCLP (EPA Method 7000 series for leachable lead)

Samplers Name: “TESVs V' ///lqa nuweva
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SR-133/I-5 Interchange - June 22, 2011
Irvine, California Project No. 207384051

APPENDIX C

BLOCK DIAGRAMS
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SR-133/I-5 Interchange Appendix C
Irvine, California ' Project No. 207384051

FIGURE C1 - BLOCK DIAGRAM FOR POTENTIAL DEPARTMENT RIGHT-OF-WAY RE-USE

Scenario A

0 feet
[ Total Lead <50 mg/kg I [ Soluble Lead (weT<ivic) -- NA J
2 feet Total Lead Soluble Lead (wrr-ciric)
<50 mg/kg NA
4 fecy)
Scenario B
0 leer
Total Lead Soluble Lead werciia
<50 mg/kg NA
2 feel
Total Lead Soluble Lead (wir<ivic)
<50 mg'kg NA
4 feet]
Scenario C
) feet
Total Lead Soluble Lead (wer-ciric)
<50 mg/kg NA
7 feed]
- Total Lead Soluble Lead (wer-ciuic)
4 feey <50 mg/kg NA
Scenario D
0 feet
2 feey Total Lead Soluble Lead (wer<iuic)
<50 mg/'kg NA
4 feey

Non-hazardous soil with respect to total and soluble lead

Reuse Condition 1 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water

table elevation and cover with at least | foot of non-hazardous soil]

Reuse Condition 2 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water table

elevation and protect from infiltration with a pavement structure which will be maintained by the Department]

Hazardous. Class | disposal site, all other Title 22 CCR requirements apply

Hazardous. Class 1 disposal site RCRA based on the layer having a TCLP value > S my/l

UCL — upper confidence limit
WET-DI — soluble lead using the Waste Extraction Test with deionized water
WET-ciwicacid — soluble lead using the Waste Extraction Test with citric acid

TCLP — Toxicity Characteristic Leaching Procedure
mg’kg — milligrams per kilogram
mgd — milligrams per liter
CCR — Califomia Code of Regulations
RCRA - Resource, Conservation, and Recovery Act
NA  — not applicable
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SR-133/1-5 Interchange
Irvine, California

] Appendix C
Project No. 207384051

FIGURE C2 - BLOCK DIAGRAM FOR POTENTIAL DEPARTMENT OFF SITE DISPOSAL

Scenario A
0 foct
| Total Lead <50 mg/kg | | Soluble Lead (wet-ine -- NA |
2 o Total Lead Soluble Lead (wET<iuic)
<30 mg/kg N/A
4 fexy
Scenario B
0 feet
Total Lead Soluble Lead (weT-imicy
<50 mg/kg NA
2 fex
Total Lead Soluble Lead (wet-cisic)
<50 mgfkg NA
4 feef
Scenario C
0 foct
Total Lead Soluble Lead (weT-ciuic)
<50 mg/kg NA
2 fect)
Total Lead Soluble Lead (wer<iric)
4 fec <50 mg/kg NA
Scenario D
0 feet
2 Total Lead Soluble Lead (wir-ciuic)
<50 mg/kg NA
4 foct

207384051 T ADL xls

UECE

WET-DI
WET-citnc acid
TCLP

mg/ky

/1
CCR
RCRA
NA

Non-hazardous soil with respect lo total and soluble lead

Reuse Condition | [Hazardous. Variance applies. Use material on job site. Place aminimum of § feet above maximum water

table elevation and cover with at least | foot of non-hazardous soil]

Reuse Condition 2 [Hazardous. Variance applies. Use material on job site. Place a minimum of 5 feet above maximum water table

elevation and protect from infiltration with a pavement structure which will be maintained by the Department]
Hazardous. Class | disposal site, all other Title 22 CCR requirements apply
Hazardous. Class | disposal site RCRA based on the layer having a TCLP value > S mg/l

upper confidence limit

soluble lead using the Waste Extraction Test with deionized water
soluble lead using the Waste Extraction Test with citric acid
Toxicity Characteristic Leaching Procedure

milligrams per kilogram

milligrams per liter

California Code of Regulations

Resource, Conservation, and Recovery Act

not applicable
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To:

Attn:

From:

Subject:

State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!

Be energy efficient!

MR. SON T NGUYEN, Branch Chief Date:  October 8, 2014
District 12 Design, Branch E
File:  12-ORA-133-PM 9.1/10.05

EA 12-0N1101
Project ID: 1213000116
Embankment Distress Repair
NB and SB 133 and SB I-5
Connectors

Mr. James A Lai, Project Engineer

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design South-1 Branch C

Revised Geotechnical Design Report (GDR) for NB 1-5/N/B 133 and SB133/SB I-5
Approach and Departure Connectors - Embankment Distress Repair

This Revised Geotechnical Design Report (GDR) replaces the Revised DRAFT GDR dated
October 22, 2013 and the original GDR dated October 14, 2013. This Revised Report and the
previous Reports were prepared by Geotechnical Design-South 1, Branch C, per the request dated
May 28, 2013, for the N/B 1-5 to N/B 133, S/B 133 to S/B I-5 Approach and Departure
Embankments in the City of Irvine, California, (see Figure 1). This study is based on existing soil
boring and Cone Penetration Test (CPT) Data conducted between 2009 and 2012, and the present
study in 2013. Laboratory test results from the soil borings were also used for evaluation in this
study. This study also provides detailed design recommendations outlined in the Update
Assessment Geotechnical Report dated July 23, 2013 for repair of fill embankments under
distress. This Revised Preliminary Report includes use of the “SE Line” alignment for Locations
1 and 2 in addition to modifications to the Bridge Numbers and use of the “WN” Alignment for
Location 3 added in the October 22, 2013 Revised DRAFT GDR.

1.0 INTRODUCTION
The general site is located in the City of Irvine, Orange County, California. The site is composed

of three distinct areas where embankment distress is occurring. The three locations are
summarized below in Table 1 and are shown on Figures 2 through 4.

““Caltrans improves mobility across California”
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Table 1 — Summary of Distress Locations

Location Description Route - PM Reference Notes
No.

1 S/B 133 to S/B 1-5 Approach 133-9.74/9.82 Figure 2 | Between Bridge No.’s 55-
0773L and 55-771F

2 S/B 133 to S/B I-5 Departure 133-9.09/9.24 Figure 3 | South of Bridge No.’s 55-
0771F, Abutment 1

3 N/B I-5 to N/B 133 133-9.78/10.05 Figure 4 | South of Bridge No. 55-
0773R

As discussed in the Assessment Report, the three embankment locations have been experiencing
distress within the last 16 years. According to discussions with Maintenance, the distress first
appeared soon after completion of the embankments in 1998. The distress consists of tension
cracking on the travel ways within the limits provided on Table 1 and shown on Figures 2 through
4. The cracking is primarily parallel to the road way alignment, with vertical and horizontal offsets
of generally 1-3 inches. Based on Slope inclinometer (SI) readings taken in the three areas since
February 2010, consistent ongoing creeping movement of up to 1.5 inches has been detected at
these locations. Furthermore, shear movement has begun to develop in Location 1, near the north
abutment of Bridge 55-0771F. According to Sl readings, the depth of the movement ranges from
20 to 30 feet below the roadway elevation.

Site investigations including cone penetration test (CPT) soundings and soil borings were
performed by our office between December 2009 and February 2010, March 2012, and July 2013.
Slope Inclinometers (SI) were also installed to monitor the movement of the embankment slope.
Detailed information of our site investigation and monitoring program should be referred to
Section 4.0: Exploration and Instrumentation of this report. A summary of laboratory test results
of the soil samples taken during the investigation is summarized in Section 5.0.

The purpose of this report is as follows:

e Summarize subsurface geotechnical findings from our investigations.
e Provide an analyses and assessment of the cause of distress based on the findings
e Provide design recommendations for the distress embankments.

2.0 EXISTING CONDITIONS

The existing embankments are generally composed of 20 to 60 feet high earth fill embankments
with two travel lanes in addition to the shoulders. The embankment widths are generally 30-40
feet in width with approximately 1.6:1 to 2:1 side slopes. In Location 3, the N/B 1-5 to N/B 133
Section, the two lanes merge to one lane for the last 650 feet on the north end. In Location 2, the
S/B 133 to S/B 1I-5 Departure Section, an MSE Wall comprises the embankment on the south
(right) side with the embankment slope on the north (left) side. Per as-built plans, the MSE Wall
varies in height from 30 feet near station 4042 to about 60 feet at about station 4049 (the stations

““Caltrans improves mobility across California”
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are the limits of identified distress). Reinforcement wire mesh lengths are estimated about 0.7
times the height. The travel ways are covered by Asphalt-Concrete surfacing. The slope surfaces
are generally covered by vegetation.

The geometry of the affected embankments is summarized in Table 2 below. The height, widths
and grade of the embankments are based on the latest plans and cross sections provided by
District Design to our office. The existing geometry was also provided in the July 23" Updated
Assessment Report.

Lastly, as shown on Project Plans (dated July 2, 2010) provided to our office, six different station
alignments were used in this report. They are as follows: “SB 133", “SE Line”, “WN Line”, “C/L
Rte 57, “ETC Line”, “ALN 541” and “ALN 542”.

Table 2 — Summary of Embankment Geometry Conditions

Location Approx. Embankment Lanes and Slope Grades | Lanes
Station Height Range, Widths, (H:V)
Range (1) (3) | ft affected, ft
1 4067+00 to 40 20 1.6:1 Right shoulder
4071+00 and Adjacent
Lane,
2 4041+60 to 30-60 5-15 (1) 2:1 Left shoulder
4049+91.6 and Adjacent
Lane (1)
3 5108+70 to | 25-40 25-36 (2) 2:1 See note 2
5122+70

Note:(1) Affected width varies from 5-15 feet, depending on the length of the adjacent MSE reinforcement.
(2) Whole 36 foot embankment width affected from stations 5108+70 to 5116+20. From Station
5116+20 to 5122+70 25 feet width affected (Right shoulder and adjacent lane).

(3) Locations 1 and 2 Stations by ‘SB 133’ alignment, Location 3 by “WN” alignment.

2.1 Observed Distress

Existing damage within the embankments generally consists of tension cracks within the right and
left shoulders and adjacent lanes for Locations 1 and 3 and left shoulder and adjacent lane for
Location 2. Tension cracking was also observed within the unpaved shoulder area between edge
of shoulder and hinge point. In addition, in all three locations there is evidence of slope face
slumping about 10-20 feet below the roadway elevation and settlement of the unpaved shoulder.
Severe erosion from irrigation sprinklers also seems to have occurred. Damage from gopher holes
was also observed within the unpaved embankment shoulder and slope areas.

The tension cracking has caused vertical and/or horizontal offsets which had to be continuously
over-laid with AC to provide a safe level surface for public travel. In Location 3, tar crack seal
was applied by Maintenance a number of times, however the sealant had been observed to have
disappeared into the cracks about a week or two later. In Location 2, the tension cracking appears
to be occurring beyond the limits of the MSE reinforcement on the embankment slope side.

““Caltrans improves mobility across California”
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Additionally, a 3-4 foot diameter sinkhole about 10 feet deep was observed at about mid-slope
within the east facing slope in Location 3. The station of the sinkhole is about 9121+25 (about
124 feet south of the Technology Drive South Abutment. The sinkhole is in line with an inlet on
the left N/B shoulder.

3.0 PERTINENT REPORTS AND DOCUMENTS

The following documents were reviewed for this study:

e Caltrans, Updated Assessment Geotechnical Report for NB I-5/NB 133 and SB
133/SB 1-5, July 23, 2013;

e Project Alignment and Topographic Plan, dgn file, June 10, 2013.

e Caltrans, Project Plans for Construction, Northbound and Southbound Connectors of
Route 133/Interstate I-5 Interchange. Last Revised July 2, 2010.

e Log of Test Boring’s NB 5/NB 133 Connector, May 10, 2011.

e Log of Test Boring’s S133/ S5 Connector Embankment Distress, May 10, 2011.

e (Caltrans, Preliminary Geotechnical Report (PGR) for SB133/SB I-5 connector (Br#55-
0771F) embankment distress repair, May 28, 2010.

e Caltrans, MSE Wall Plans, Wall No. R4043, June 3, 2000.

4.0 EXPLORATION AND INSTRUMENTATION

Geotechnical investigations were initiated on December 2009 when five CPT’s were conducted,
two of them were in the vicinity of the west shoulder of the approach embankment, and the other
three were in the vicinity of the east shoulder of the departure embankment. In January 2010 four
mud Rotary Soil Borings and three Hollow stem Auger Borings were drilled within the S/B 133 to
S/B 1-5 Approach and Departure areas with three SI’s installed. This was followed in April 2010,
by four Hollow Stem Auger borings drilled in the N/B 1-5 to N/B 133 Connector (Location 3) with
one Sl installed. In March 2012, an additional three soil borings all with Sl installation were
drilled in Location 3 to increase the number of SI’s from one to four. The latest investigation, in
July 2013, consisted of conducting 57 CPT’s within the three Locations. These CPT’s were
performed to help identify subsurface zones that may need grouting. A summary of the boring and
CPT locations is listed in the Boring and CPT Summary Table found in Appendix B.

Soil samples from Mud Rotary or Hollow Stem Auger borings were logged and sampled using
either a Standard Penetration Test (SPT) sampler or 2-inch Modified California sampler at 5-foot
intervals. The SPT samples were driven using a 140-pound hammer falling freely for 30 inches for
a total penetration of 18 inches. The Modified California samplers were pushed 12-inches into the
soil to obtain the undisturbed brass-tube samples. The Cone Penetration Test (CPT) is performed
by pushing a steel rod fitted with a cone at the tip through the soil. As the rod is pushed tip and
side friction resistance is measured and electronically sent to a computer inside the CPT truck. The
data is then processed and analyzed for subsurface conditions.

““Caltrans improves mobility across California”
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4.1  Slope Inclinometer Monitoring

A total of nine slope inclinometers (SI) were installed to monitor the movement of the three
embankment locations currently experiencing distress. A summary of the Sl dates of installation,
locations and cumulative movements are summarized in Table 3 below. The monitoring data is
presented in Appendix C of this report. Locations of the SI’s are also shown on Figures 2 through
4.

Table 3 — Summary of Slope Inclinometers

Slope Date of 1% | Location | Station (1) Offset, ft | Cumulative Depth, ft
Inclinometer reading Movement,

(SI) no. inches

B1 (A-10-001) 5/4/10 3 5121+44 26.4R 1.25 5

B2 (R-10-002) 2/2/10 1 4066+77 36.9L 1 19

B4 (R-10-004) 2/17/10 2 4047+68 6.9R 15 Surface
B5 (R-10-005) 2/2/10 2 4045+25 6.9R 0.6 20-25
B6 (A-10-006) 2/17/10 2 447+09 116.5L 0.1 Surface
B7 (A-10-007) 3/2/10 2 444473 101.9L 0.05 Surface
R-12-009 3/28/12 3 5115+30 25R 0.3 9
R-12-010 3/28/12 3 5117+90 20R 0.6 10
R-12-011 3/28/12 3 5121+50 19R 0.5 Surface

Notes: (1) Stationing based on “SE” Line for Location 1 and 2, except for B6 and B7 which are based on
Station “I-5”Alignment. Location 3 SI’s are based on “ALN” 541.

Taken regularly since February 2010, movement generally varied from 0.5 to 1.5 inches from the
SI’s measured for this project. The depth of this movement was observed to vary from near
surface up to 20 to 30 feet deep. The movement is identified as generally acting in a creeping
fashion. However, as shown in inclinometer No. 2 (B2 in Appendix C), shear movement is
developing at a depth of about 20 feet, which can lead to accelerated movement and possibly
instability of the embankment. In other SI’s the depth of developing movement was about 15-30
feet, which is showing creep behavior. The latest readings, taken in May 2014, indicate that
movement has slowed since March 2013 in Location 1 and 2, but has been maintaining a relatively
consistent rate of movement in Location 3. The slowing down of movement may be attributed to
the lack of rainfall in 2013 and 2014.

5.0 LABORATORY TESTING

Laboratory testing was performed on collected soil samples from the investigation program. The
material is representative of the backfill material used for the embankment and native alluvium
soil underneath the fill embankment. Laboratory testing included the following; grain size
analysis, Atterberg limits, direct shear strength, unconfined compression strength, triaxial shear
strength, consolidation, falling head permeability and corrosion. Geotechnical testing was
performed in accordance with California Test Methods and/or ASTM procedures as indicated by
Table 4. A summary of the laboratory results is included in Appendix D.
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Table 4 — Laboratory Test Methods

Test Standard
Grain Size Analysis ASTM D 422
Atterberg Limits AASHTO T 90 & 89
Direct Shear Strength ASTM D 3080
Unconfined Compression Strength ASTM D 2166
Triaxial Compression Strength ASTM D4767
Consolidation ASTM D 2435
Falling Head Permeability CTM 220
Corrosion CTM 643, CTM 422, CTM 417

Composite bulk samples from Boring R-10-002 and A-10-003, located in the S/B 133 to S/B I-5
Approach and Departure areas, were tested for corrosion potential. The results show that the fill
soils in these areas are not corrosive. However, due to the highly variable nature of the
embankment fill soils encountered. It is recommended that all fill soils to be used for fill
placement after excavation (See Section 9.5.2) be tested for Expansion Index and Corrosion
Potential

Table 5 — Corrosion Test Results

. Minimum Resistivity Chloride Content Sulfate Content
Boring Depth (ft) (Ohm-cm) pH (opm) (ppm)
R-10-002 0-5 1331 6.89 N/A N/A
21.5-
A-10-003 | 25&36.5- 1282 6.77 N/A N/A
40

Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following
conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater
than or equal to 2000 ppm, or the pH is 5.5 or less.

6.0 REGIONAL GEOLOGY AND SEISMICITY
6.1 Regional geology

The project is located within the Peninsular Ranges geomorphic province in the Los Angeles
Basin. A thick sedimentary section underlies the Los Angeles Basin that can be several miles
thick. The Peninsular Ranges Province is characterized by northwest-southeast trending mountain
ranges and valleys that are parallel to the San Andreas Fault. The site lies north of the San Joaquin
Hills and southwest of the Santa Ana Mountains, in the Tustin Plain. Quaternary alluvium has
been mapped to underlie the area.
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6.2 Seismicity and recommendations

The site is not located within any Alquist-Priolo Earthquake Fault Zone as established by the
California Geological Survey; therefore, the risk of surface rupture is low. Based on the Caltrans
ARS Online, the controlling faults are the San Joaquin Hills Blind Thrust and the USGS 5% in 50
years probabilistic hazard. The average shear wave velocity of the upper 30 meters (Vs30) is
approximately 270 m/sec based on correlations with SPT and CPT data collected during our
geotechnical investigation. The Peak Ground Acceleration (PGA) calculated for this site is 0.6g. A
summary of the contributing fault parameters as given by ARS Online is shown below. ARS curve
data is given in Appendix E. The ARS curve data has been modified for near source effects per the
Caltrans Seismic Design Criteria.

Table No. 6 — Fault and Design Ground Motion Parameters

FaU|t -0 Dlp Rrup RJB RX
Fault o | P | DIP" Ipirection| Mmx | km) | km) | (km)
Sa”d‘i)l?g“'” 7 | Reverse | 23 SW 6.6 224 | 100 | 1.00
USGS5% | NJA | N/A N/A N/A NA | NA | NA | NA

7.0 GEOTECHNICAL CONDITIONS
7.1 Site geology

The fill for the embankments varies depending on the location within the project fill limits. Some
portions of the fill consist of a maximum of 60 feet of medium stiff to hard silts and clays, and
other areas are composed of mostly medium dense to dense sand with some looser zones and silt
mixtures with clays with some soft zones and silts encountered near the base and other areas
consist a maximum of 40 feet of sandy clays, which are underlain by clayey silty sand. The
consistency of clayey soil varied at different locations and elevations. The underlying alluvium
consists of predominantly clays and sandy clays with thin layers of silty sand and sand. The
alluvium is medium stiff to stiff for clays and dense for sands near the original grade surface, and
increases in density with depth.

A more detailed description of the embankment fill and the underlying alluvium at specific
locations within the project limits is provided in Section 7.2 Subsurface Conditions.

7.2 Subsurface Conditions

Subsurface soil conditions encountered in the soil borings and CPT’s of the following locations is
summarized below. Log of Test Borings are included with this report. Soil descriptions in this
section were based on results of soil borings and CPT results. For CPT results soils with a tip
resistance of 20 tsf or less and a sleeve friction of 1-2 tsf or less may be correlated to soft or
sensitive clays which coincide with results from the soil borings and laboratory test results. Also,
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based on previous geotechnical investigations using CPT’s, zones with tip resistance of 10 to 20
tsf or less and a sleeve resistance of less than 1 tsf may be correlated to very sensitive fine grained
soils or soils with voids.

Location 1: S/B 133 to S/B 1-5 Approach

According to soil borings and CPT results, the 40 feet of embankment soils at this location consist
of generally soft to stiff or very stiff sandy Clays with some clayey sands. According to the CPT
results, specifically, the embankment soils from the north end (adjacent to the Technology Drive
south abutment) consisted of generally soft to medium stiff sandy Clay fill materials (with tip
resistances of 10 to 30 tsf and friction of 0.5 to 2 tsf) to a depth of 20 feet. CPT results showed
increasing tip and friction results going to the south. Embankment soils from 20 to 40 feet depth
were generally found to be medium stiff to stiff Sandy Clays (with results in the range of 30 to 40
tsf with sleeve resistance of about 2-3 tsf).

The native soils underneath the embankment fill were determined to be interbedded, dense clayey
and silty sands and stiff to very stiff clays.

Location 2: S/B 133 to S/B I-5 Departure

Based on soil borings, the 30-60 feet high embankment fill in this location consisted of loose to
dense sands and silty sands to the bottom of the fill embankment. CPT results also showed the
embankment fill to consist of loose to dense Sands to a depth of 30 feet. Loose zones in the
embankment fill were found to generally range from 16-30 feet below the travel way, from station
4043+50 to 4044+75 with a shallower loose zone 10-20 feet deep near Station 4044+90 to
4045+25 (per SE Alignment).

The underlying native soils consisted of soft to very stiff sands lean clays and medium dense
clayey sands.

Location 3: N/B 1-5 to N/B 133:

Soil characteristics of the embankment fill at this location were found to vary in terms of material
type and consistency. 25-40 feet of embankment fill, from about Stations 5108+70 to 5116+20
(per ALN 541 Alignment), was generally composed of loose to medium dense Sands, Silty Sands
and clayey sands with a few 2-5 foot thick clayey layers (this area is in Location 3 where there is
embankment slope on both sides of the embankment). Based on the CPT results, loose or void
zones were generally found in the top 20-30 foot depths within the embankment (These loose
zones generally had tip resistances of 10-20 tsf or less and sleeve resistances of 1 or less tsf).
North of this area, between Stations 5116+20 and 5122+70 (where the embankment has a slope
on the east side only) the 35-40 foot high embankment consisted of mainly soft to stiff Sandy
Clays with smaller 5 foot layers of clayey sand (per CPT results, tip resistances of about 20 tsf or
less and sleeve friction of about 1 tsf were found in the upper 18 feet).

““Caltrans improves mobility across California”



Mr. Son T Nguyen
October 8, 2014 133/1-5 Embankments
Page 9 EA 12-0N1101

The native soils underlying this embankment area were found to be highly variable with
interbeds of generally medium dense sands to silty sands, stiff to hard sandy clays and elastic
silts.

7.3 Ground water

Ground water was not encountered in any of the borings drilled to an elevation of approximately
180 feet. CH2M Hill performed a subsurface investigation in 1990 for the 133/5 Separator and
measured ground water at an elevation of approximately 145 feet, which is 70 to 80 feet below the
bottom of the project embankments.

8.0 LIQUEFACTION

Based on the groundwater measured in installed wells, and historic groundwater research, See
Section 7.3, the embankment soils and upper 50 feet of the underlying native soils were
determined to be well above known groundwater elevations in the area. Therefore, liquefaction
potential is negligible for this area.

9.0 GEOTECHNICAL ANALYSES AND DESIGN

Geotechnical analysis and design was performed to assess the cause of distress to the three
embankment locations outlined in Table 1 of this report and provide detailed recommendations
for repair. As discussed in this report, analysis was based on soil borings, CPT, and SI results,
obtained for this study. Soil borings and CPT’s were located in areas with the most observed
surface distress. They were also taken at regularly spaced intervals to obtain a comprehensive
subsurface soil profile within the distressed areas. Soil borings were used to provide added
subsurface information on different soil type layers. Soil borings and slope inclinometers were
installed in various soil borings to determine groundwater conditions and slope movement which
would provide a complete picture of the existing soil conditions and help determine the type of
analysis needed.

Due to the pattern of the surface distress, soil boring results and creeping or shearing movement
observed from Sl readings, it was determined that distress was due to poor embankment fill
compaction and soil quality. Highly variable soil types within the embankment fill along with low
density or relatively soft soils were found within the distress zones. As reflected by blow counts
of soil borings and CPT results, these soils exhibited zones of loose granular soils in Locations 2
and the southern part of Location 3. Clayey soils with relatively high moisture contents (18-25%)
and low undrained shear strengths (500-1000 psf) were found mostly in embankment fill areas in
Locations 1 and the northern part (above Station 5117+50) of Location 3. It is our opinion that
zones in the poorly compacted fills; which were found to be sands and clays, resulted in low
density sandy zones and soft, clayey zones with high moisture content and low shear strengths,
resulted in tension cracking, creep movement and eventual shearing of the embankment slope
travel ways.
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Native soils underlying the embankment were found to be generally medium dense to dense sands
or stiff to hard clays, which suggests that any vertical movement is likely coming from the
embankment soils. An exception to this is Location 2 (S/B 133 to S/B 1-5 Departure) which
showed zones of soft clayey soils underneath the embankment.

Our analysis thus focused on consolidation of the embankment fill and native soils, general
identification of low density/void zones within the embankment fill for grouting and slope
stability analysis for repaired embankment slopes. Thus, recommendations consist of removal and
replacement of the top 10 feet of embankment fill within the travel way and 30 to 35 feet of the
side slopes within the three distress locations and replacement with geogrid reinforced select
embankment fill and grouting areas identified as weak or void zones within the embankment fill.
The following sections discuss our analysis and embankment fill recommendations in detail.

9.1 Soil Parameters

Simplified soil parameters were based on direct shear and unconfined compression test results for
cohesive soils, and Standard Penetration Test results (SPT) for cohesionless soils. For design of
temporary excavation support systems short term undrained shear strength of cohesive soils may
be considered. A summary of soil parameters is given in Table 7 below. Soil parameters were
simplified and divided into embankment fill parameters and underlying native soil parameters for
each Location. Except for Location 3, where high variation in soil types were presented as two
subsections from beginning of the Location on south end to Station 5121+00 and station 5121+00
to the Marine Way Under Crossing South Abutment.
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Table 7 — Summary of Soil Parameters
Location Depth, ft Soil Type Total Unit | Friction Undrained
(Stationing) Weight, Angle (2) Shear
pcf, Strength, psf
1 0-40 (Embankment fill) Sandy Clay 125 28 (20) 700 (100)
40-70 (Native) Clayey Sand 120 36 0
2 Varies from 20-40 feet deep | Silty Sand and 126 33 0
(Embankment fill) (1) Clayey Sand
Native below Embankment Sandy Clay 120 0 700
fill
3 (up to Station | Varies from 30-38 feet deep | Clayey Sand 125 31 600
5121+00) (Embankment fill)
Native below Embankment Silty Sand 118 32 0
fill
3 (Station 0-38 (Embankment fill) Sandy Clay 120 0 1200
5121+00 to Native below Embankment Silty Sand 118 30 0
Marine Way fill (38-53 feet deep)
South Abut)
3 (Station 53 feet+ deep, Native Soils Sandy Clays 125 0 2000
5121+00 to
Marine Way
South Abut)

Notes: (1) For Embankment soils outside of the MSE reinforcement limits.
(2) Residual shear strength parameters in parenthesis. For shoring purposes, non-residual
parameters may be used.

9.2 Consolidation analysis

Analysis of settlement was conducted for relatively soft clays found under the embankment at
Location 2 (S/B 133 to S/B 1-5 Departure). Results revealed that with the added pressure from the
weight of grout treatment, the additional consolidation settlement of the treated area would be
approximately 1-inch. Locations 1 and 3 were found to have stiff to hard clays interbedded with
medium dense sands in the underlying native material, thus the additional settlement from weight
of grout treatment in these areas is expected to be negligible. In general, as discussed in our 2010
memo, the clayey soils at Location 2 were determined to be normally consolidated.

The analysis was based on consolidation testing conducted on clay samples obtained from R-10-
33, about 50 feet below the travel way elevation, in Location 2. The results of the test are shown
in Appendix D of this report.

9.3 Slope stability analyses
As discussed in the 2010 Memo, Slope stability analysis was checked for existing slope conditions
for the three Locations. Analysis was performed for static and seismic conditions, with seismic

conditions based on a 0.2g pseudostatic coefficient. Initial results, performed in 2010, showed that
static and seismic minimum factors of safety of 1.5 and 1.1 respectively were satisfied for
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Locations 1 and 2. The seismic case at Location 3 showed a factor of safety of less than one.
Analysis was based on slope grades of 2:1 (H:V) for locations 2 and 3 and 1.6:1 (H:V) for
Location 1.

However, as mentioned in Section continued creeping movement has begun to show shear at a 20
foot depth in Location 1, thus bringing the existing static slope stability condition to about 1.0.
Slope stability of repaired embankments was performed using the Limit equilibrium method with
design charts and the Reinforced Soil Slope Program (RSS Version 1.0) see Section 9.5.2 for
further discussions.

9.4  Design Recommendations

Based on the results of the soil borings and CPT data, design recommendations for the 3 Locations
include in order: (A) Permeation and/or Soil Fracture/Fissure grouting in designated areas
(described below and in Table 8) along the travel way (B) removal of the upper 10 feet of
embankment material (preferred option) and side slopes as shown on Figures 5 through 13
(vertical limits of side slopes will be 35 feet for Locations 1 and 2 and 30 feet for Location 3), and
(C) Replacement and compactions of select geogrid reinforced fill.

9.4.1 Grouting

Grouting will involve treatment of relatively loose or soft soils below the designated excavation
limits within the areas of distress. Based on soil type, grouting will involve permeation grouting
(for predominantly granular soils) and Soil Fracture/Fissure grouting for clayey soils. The areas to
receive grout are summarized in Table 8. These areas where based on soil borings and CPT’s
performed within the distress areas. The subsequent sections provide more detail of design for the
permeation and soil fracture grouting schemes.

According to permeability test results (see Appendix D) fills in Location 1 showed values for
identified Sandy Clay of as much as 1.4x10° cm/sec (1.9 in/hour) which is about equivalent to
permeability values of medium to fine sands (Karol 2003). Because clays typically have
significantly less permeability value (about 1x10” cm/sec or less) this would suggest the presence
of voids or cracks in the these fills (similar values of permeability’s of identified sandy clay fills in
Location 3 showed values up to 1.3x10 cm/sec or 1.8 in/hour).

Based on the previous discussions, Locations 1 and 3 (Sections 3 through 6, Station 5113+00 to
Marine Way) where mainly sandy clay was encountered, groutable zones would mainly consist of
soil void/fracture grouting. For Location 1, where shear instability is developing, it is
recommended that non-pressurized void grouting be conduct to avoid further destabilization, see
Figure 5. For Location 2 and 3 (South end to station 5111+30) silty sand was encountered and
thus, the grouting would involve a permeation type treatment. Within the embankment area,
Figures 5 through 13 show schematic cross sections of proposed grout treatment, see Section 10
for further grouting discussion. The following sections provide detailed design information on
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permeation and soil fracture grouting. Additional information on these grouting techniques is
provided in Section 10, Construction Considerations.

Table 8 — Grouting Summary

Location | Station | Treatment | Material | Lanesto Tip Friction Preferred Note
/Section (1) Depth, ft Type Treat Resist. | Resistance, Treatment
(2) tsf tsf Type
1 4068+75 12-20 CL RS and 15-20 0.5-1 Soil Void Fig 5
to Adjacent filling
4070+10 (15-20) Lane
2-Sectl | 4043+25 17-28 SM LS and 10-20 0.5-1 Permeation (4) | Fig 6
to Adjacent
4044+30 (17-28) Lane (3)
2 -Sect2 | 4044+30 16-30 SM LS and 20 0.5-1 Permeation (4) | Fig 7
to Adjacent
4044+80 (16-30) Lane (3)
2 - Sect3 | 4044+95 10-20 SP LS and 10-30 0.1-0.5 Permeation (4) | Fig8
to Adjacent
4045+20 (15-20) Lane (3)
3-Sectl | 5110+86 22-30 SP-SC RS and 20 1 Permeation Fig 9
to Adjacent
5111+35 (22-30) Lane
3-Sect2 | 5111+00 10-30 SM-ML LS and 20-30 1 Permeation Fig 9
to Adjacent
5111+30 (15-30) Lane
3- Sect3 | 5112+60 10-18 CL/sC LS and 10-20 1 Soil Fracture/ | Fig 11
to Adjacent Void filling
5113+75 (15-18) Lane
3-Sect4 | 5114+50 12-24 CL/sC LS and 20 1-2 Soil Fracture/ | Fig 10
to Adjacent Void filling
5115+25 (15-24) Lane
3-Sect5 | 5118+75 10-18 SM-ML RS and 20 1 Permeation Fig 12
to Adjacent
5119+50 (15-18) Lane
3-Sect6 | 5119+70 10-18 CL/sC RS and 20-30 1-2 Soil Fracture/ | Fig 13
to Adjacent Void filling
5120+20 | (1510 18) Lane

Notes: (1) Stationing Based on SE Line for Locations 1 and 2 and ALN541 for Location 3.
(2) Grouting depths for 15 foot excavation in parenthesis.
(3) Treatment for Location 2 from end of MSE Wall reinforcement to edge of slope. End of reinforcement
should be determined and marked in the field before construction.
(4) Void filling may also be used in Location 2 as a second option.

Permeation Grouting

Permeation grouting would involve injecting grout into the identified weak embankment,
primarily granular, material zones. The grout would fill voids or pore spaces without displacing
the fill material or volume of the material zone. The direct system of grouting is recommended.
The station limits, depths of grouting, and material types for the zones, as well as CPT results in
these zones is summarized in Table 8 for the three Locations in question. Maximum recommended
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grouting pressures in psi/ft of depth, should not exceed 128 psi/100 feet of depth. If a method to
detect hydraulic fracturing is used (such as the use of geophysical testing in adjacent boreholes)
maximum pressures may be increased to 327 psi/100 feet of depth. Grout injection rates should be
between 0.5 to 5 gallons/min. 2-inch diameter sleeve port grout pipes should be used. Generally,
their spacing should be 4 feet.

The groutable areas summarized in Table 8 were determined by zones identified in the CPT and
boring results with relatively weak tip resistances and sleeve frictions. These zones were also
identified as having percentage fines varying between less than 10 to 30-40 percent. According to
previous studies on grouting recommendations based on CPT results, criteria of tip resistance of
20-30 tsf or less coupled with sleeve friction of 1-2 tsf or less, along with low SPT blow count
values were considered groutable. Some zones, particularly in Location 2 may be marginally
groutable based on higher fines content (up to 40 percent). To account for this variability and to
help prevent any potential damage to the adjacent MSE wall system, the spacing of grout holes in
this area should not exceed 2 feet. Soil Fracture/Grout filling may be used as well in Location 2 as
an alternate grout improvement system, if results of the post grout CPT tests with permeation are
not satisfactory.

Soil Fracture and Fissure Grouting

Soil Fracture/Fissure grouting would involve injecting cementitious grouts in open fissures and
soft clayey soils thus creating a reinforcing grout matrix within the soft clayey embankment soil
zones and increasing bearing capacity. Prior to excavation it is recommended that soil fracture
grouting be performed within the areas and dimensions summarized in Table 8. The soils to be
treated are generally expected to be sandy lean clays with typically 60-70 percent fines. Based on
CPT results, the clay soils to be treated typically have a tip resistance of 2-15 tsf and sleeve
resistance of 0.2 to 0.8 tsf. 3-inch diameter sleeve port closed end grout pipes should be spaced
about 2 feet. The relatively small spacing will provide more control to the grout operation and will
also regulate the amount of grout injected into the soil. Furthermore, every grout pipe should be
surveyed.

Grout pressures and injection rates should be continuously monitored during the operation. The
side slope on the south side of the freeway should continuously be monitored for grout leakage. A
verification program using Cone Penetration Test (CPT) Soundings should be implemented to
ensure soil strength improvement within the grout zone. Grout pressures should not exceed 128
psi/100 feet of depth.

To aid in the control of flow of grout material, it is recommended that sheet piles be used for
temporary shoring at the locations given, see Figures 5 through 13. These sheet piles should be
driven before start of the grouting program. Embedment depths of the sheet piles should be
determined by the contractor using the earth pressure diagrams in Figures 14 through 16A.
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9.4.2 Excavation and Replacement

After grouting has been completed, it is recommended that excavations of the top 10 feet of the
toll road embankment be removed along with 30 to 35 feet of side slopes for the repair limits
given in Table 2. Depths and vertical limits of removal for the tops of embankments and side
slopes are shown in Figures 5 through 13. As shown in the Figures, temporary cantilever steel
sheet pile walls may be used to support excavations and allow traffic flow. Earth pressure
diagrams shown in Figures 14 through 16 may be used for design of the temporary retaining
systems. Design may be based on soil parameters summarized in Section 9.1.

After excavation, geogrid reinforced earth material should be used to rebuild the freeway
embankments. The embankment material to be used should be predominantly granular, with a
percent of fines less than 35 percent. The material proposed by the contractor should be tested to
verify that it meets this specification prior to placement. Geogrid design, shown in Figures 5
through 14 and summarized in Table 9 was based on the limit equilibrium method and a minimum
friction angle of 33 degrees. The design was also based on minimal pore pressure development
ratio (u/yz = 0.15). The geogrid reinforcement should have a minimum long term design strength
(LTDS) of 4600 plf (ultimate design strength of 9300 plf). Generally, the primary geogrid width
should be constant from the base to the top, except at Location 2, where due to space constraints
with MSE reinforcement, the geogrid width may be tapered from the base to the top. Also, in
Location 2, to connect the embankment fill with the MSE reinforcement, the geogrid layers should
be extended to overlap the reinforcement as shown in Figure 8A. Here as well, the shoring should
be placed 5 feet below the top of the travel way elevation to allow for the overlapping of the MSE
mesh and geogrid, see Figure 8A.

The Reinforced Soil Slope program (RSS, Version 1.0) was also run to verify the design. Based on
the results a minimum factor of safety was achieved for static (1.5) and seismic (1.1) conditions.
Seismic analysis was based on a pseudostatic coefficient of 0.2. The results are shown in
Appendix F.
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Table 9 — Geogrid Design Summary

Location (Limits) Stationing (1) | Minimum Vertical Width from HP Primary

LTDS, plf (2) Spacing, ft to shoring, ft(4) | Geogrid
3) Width — Slope
base, ft

1(S/B133toS/BI-5 4067+00 to 4600 5 20 20

Approach) 4071+00

2(S/B133toS/BI-5 4042+00 to 4600 5 Varies 20

Departure) 4049+91.6

3(N/B 1-5to N/B 5108+70 to 4600 5 18 20

133) 5116+50

3(N/B 1-5to N/B 5116450 to 4600 5 25 20

133) 5122+70

Notes: (1) Location 1 and 2 based on “SE” Line alignment. Location 3 is based on “WN” Line alignment.
(2) Long Term Design Strength
(3) Vertical spacing for embankment top and side slopes the same.
(4) This width to have geogrid reinforcement as well. For Location 2, this width varies from 5 to 15 feet due
to being adjacent to MSE reinforcement. In locations where the base is less than 15 feet, the reinforcement
length may be tapered.
(5) Hinge point at top of slope, varies in Location 2.

To reduce the potential for surface erosion secondary geogrid should be placed in the between the
primary geogrid layers, as shown in Figures 5 through 13. The geogrid should have a minimum
design length of 3 feet from the slope face and minimum LTDS of 3000 plf. The vertical spacing
should be a minimum of 2.5 feet (in between the primary geogrid layers). The ends of the geogrid
need not be wrapped. In lieu of secondary geogrid, the slope face may be covered with drought
tolerant vegetation and erosion control mesh.

9.4.3 Sinkhole Location at Sta. 5121+50 for N/B 1-5 to N/B SR-133 Connector (Location 3)

Repair recommendations for the sinkhole at station 5121+50 would consist of checking the
condition of the inlet and connected pipe at this station for leakage. After checking the condition
of the inlet and pipe system a trench should be excavated around the sinkhole perpendicular to the
toll road alignment with either temporary shoring or sloped back at 1:1 grades. The excavated area
should be checked for any leakage. If the inlet and pipe system need repair or leakage is observed
these should be fixed before backfilling with embankment fill. Geogrid reinforcement
recommended for the overall embankment repair should be placed for this trenched area as well.
The reinforcement should be continuous across this trench. The earth pressure diagram shown on
Figure 15 may be used for shoring design.

9.4.4 Alternative Recommendation for Location 2

As an Alternate recommendation, Location 2 may be repaired by full excavation of the slope side
of the embankment down to the toe of the slope. A 4-5 foot keyway would also be constructed to
help stabilize the new fill. In this Alternate, grouting would not be included. The finished slope
should be re-built to the pre-existing 2:1, as indicated on the surveyed plans. Drought tolerable
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vegetation and erosion control measures should be put in place to prevent future erosion of the
slope. Backfill requirements would follow the recommendations summarized in Section 9.5.
Figure 8A shows recommendations in the form of a detail for typical repairs between Station 4042
to 4049+91.6, which would be used for the MSE Reinforcement and Embankment connection.

95 Earthwork

Excavation bottom of the embankment areas should be inspected for loose, soft or remaining void
areas. These conditions should be treated by scarifying the top 12-inches of loose or soft material
and compacting to 90 percent relative density. Remaining voids should be probed and grouted or
for shallow voids backfilled with compacted earth material. Replacement with geogrid reinforced
earth material should follow Section 19 of the 2010 Standard Specifications. As stated previously
and in addition to the Standard specifications, backfill material should contain less than 35
percent fines and have an Expansion Index (El) less than 50. In addition to an EI less than 50,
embankment fill soils placed within 4 feet of the finished grade should have a Plasticity Index of
less than 12 and an R-Value of at least 40 (Per District 12 Pavement and Materials Division). In
addition to the recommendations in this report, compaction of embankment materials and
embankment construction with geosynthetic placement should follow Sections 19-5 and 19-6 of
the 2010 Standard Specifications, respectively. Because of the highly variable soil characteristics
of the embankment materials, additional borrow materials should be brought to the site. These
may be mixed with on-site materials provided that they be tested for conformance prior to
placement.

Side slopes should be excavated at no steeper than 1.2:1 temporary slopes with minimum bench
widths of 3 feet. Slopes should be re-built at original grades with geosynthetic reinforcement per
design recommendations summarized in Table 9 and shown in Figures 5-13 and the construction
should also follow Section 19 of the latest standard specifications.

10.0 CONSTRUCTION CONSIDERATIONS
Grouting
e The permeation and fracture grouting plans should consist of grout pipes equally spaced at
the intervals given in this report (See Section 9.4.1). The grid spacing should be confined
within the areas summarized in Table 8 of this report by station and lane width. The grout
zones to be treated are shown on Figures 5 through 13.
e Every grout pipe should be surveyed and provided on as-built plans.
e A grout verification program should be established in the plans and specifications to insure
the effectiveness of the grouting. Post grout CPT’s should be conducted at 25 foot spacing
within the grout areas. The CPT results should show an increase in tip and friction

resistance of at least 60-80 and 50 percent, respectively, of the pre grout CPT results
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(conducted in this investigation). If post grout CPT’s fail to meet this criteria grouting
should be conducted a 2™ time within those specific failed zones and CPT’s conducted
again within those zones at the same spacing to assess improvement. If CPT’s again show
no improvement the Resident Engineer should notify our office and present the results of
grouting records and CPT results. In areas designated for permeation grouting, soil fracture
grouting/void filling may be used as an alternate method.

Monitoring of the embankment roadway and side slopes should be conducted during
grouting. The program should monitor any movement of the roadway elevation within the
project limits. If ground movement or grout leakage on the side slopes or within the
roadway is determined grouting should be suspended and grout pressures adjusted so that
ground movement or leakage does not continue.

A trial soil fracture grouting program should be implemented by the contractor, prior to
beginning any production grouting. Details of the trial grout program should be identical to
the details used for the production work. The test area should be monitored for any ground
movement. The trial area should be conducted within one of the designated grout areas and
its effectiveness verified by a post grout CPT.

As discussed in Section 9.3 of this report, settlement of about 1-inch is anticipated within
the proposed grout zone of Location 2 (identified as Sections 1 through 3 in Table 8). A
settlement of about 1-inch is expected to occur about 60 days after grouting is completed.
It is recommended that the area be monitored and leveling with asphalt take place to
restore a level traveling surface after settlement has occurred.

All utility in the area should be checked for leakage or breakage after the grout program is
completed.

Excavation and Shoring

All utilities should be marked and relocated as necessary before the start of embankment
excavation.

Temporary slopes during construction may be no steeper than 1:1 (Vertical: Horizontal). If
any temporary slopes need to be steeper than 1:1 a temporary shoring system must be used
and devised by the Contractor.

Staged construction may be considered to keep one lane open to traffic. A temporary
system to keep one lane open, for Locations 1 through 3, such as soldier piles or sheet piles
may be used. Figures 5 through 14 show staged excavations for travel way excavation and
limits bounded by stations for Locations 1 through 3.
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e For Location 3 (N/B I-5 to N/B 133) where 2" and 1% stage excavations are adjacent to
each other, the geogrid for the two sides should be stitched together. As the fill is placed on
the opposite side of the embankment, lagging should be lifted or otherwise removed to
access the geogrid behind shoring and stitch both sides together, see Figures 9 through 10.
A method to connect both sides of the geogrid together should be devised by the contractor
and be submitted for review.

e The top 10 feet of temporary shoring systems, at least, should be removed upon
completion of the backfill placement. Sheet piling below 10 feet may be left in place in
Locations 1 and 3. The shoring system in Location 2, set 5 feet below the roadway
elevation may be left in place.

Slopes

e Re-built slopes should match the surrounding embankment slope grades.

e Landscaping Division should be consulted to revegetate the re-built slope areas. A fiber
mesh should be placed initially over the re-built slopes in order to minimize erosion.

e Sprinkler heads should only be placed in areas where the slope face is vegetated. It was

observed that high pressure sprinkler heads were previously placed in bare areas of the
slope face, thus causing moderate to severe erosion.
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MSE Reinforcement

e As shown in Figure 8A, shoring should be placed 5 feet from the top of the travel way to

allow access to overlapping of the MSE reinforcement with the geogrid. Shoring on this
side may be left in place.

e MSE reinforcement should be inspected for drain rot and repaired accordingly.

e Any inspection rods found within the MSE reinforcement should be removed.
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If you have any questions or comments, please call Sam Sukiasian at (213) 620-2135 or
Christopher Harris at (213) 620-2147.

Prepared by: Date: Reviewed by: Date:

> e F i Gt Lt

: =T 2/ o2
SAM SUKIASIAN, G.E. CHI-TSENG ‘TED’ LIU, {2} G.E. e
Transportation Engineer, Civil Senior Transportation Engijegi,
Geotechnical Design South -1, Geotechnical Design South
Branch B Branch C

W@.m

CHRISTOPHER HARRIS, C.E.G.
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Office of Geotechnical Design South -1
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Appendix A
Maps and Cross Sections
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General Notes:

Temporary Back-cut at 1.2:1
Schematic Not to Scale
Benching widths should be no
less than 3 feet.

(1) 25 feet from middle of

Location 1 - S/B 133 to S/BI-5 - Repair Schematic
Station 4067+00 to 4071+00 (SE Line)
Void Filling Zone from 4068+70 to 4070+10

Toward West

S/B
— 25ft (1»—‘
—

Excavation Area backfilled with
granular material and

Geogrid Layers spaced at 5 ft
vertical spacing

Shoring Location

(10 feet Cantilever)

10ft Ex. | /=N Secondary Geogrid
| | | =
| ! 35 ft
8 ft |

| —\.
Void filling Zone 121 “ _A_\
(8 feet deep by 25 feet .
wide) —\ _|

No. 1 and 2 Lanes to hingepoint (HP) ! 20 ft !

(2) Grouting not recommended within Stations

given for Location 1

Geogrid Notes:
(1) Minimum LTDS 4600 plf
(2) Vertical Spacing of 5 feet

(3) Geogrid Width: 20 feet at base of

Slope, constant width.
(4) Design based on ¢ =33°

1.2:1 Temporary Backut . )
(Geogrid Width)

Approximately 1.6:1
Embankment Slope
Grade

Figure 5




General Notes:

Location 2 Sect 1- S/B 133 to S/BI-5 - Repair Schematic
Station 4043+25 to 4044+30 (SE Line)

See Figure 8A for Detall

Shoring Location
(5 ft below top)

MSE Wall

Reinforcement Area

S/B Connector

Toward I-5 Mainline

(North)
1

Excavation Area backfilled with
granular material and
Geogrid Layers spaced at 5 ft

15 ft* vertical spacing
L 10 ﬁj‘ 2-inch grout pipes

SE

=~/ |
,A\/ 10 ft| EX.

To the left of shoring T I A
H varies 30 to 60 ft high, 557 é_ Secondary 35ft®
0.7xH reinforcment length 7 Geogrid

I

I

7

Temporary Back-cut at 1:1
Schematic Not to Scale
Bench widths should be no

less than 3 feet.

MSE Wall — |

= |

Grouting zone: I_ o5 ft _‘

Grout pipes spaced
2 ft apart. Pipe angles
at 30-40 ° from Vert.

*Excavation Width varies from 5-15 ft
Depending on the length of the MSE

Reinforcement

Geogrid Notes:

(1) Minimum LTDS 4600 plf

(2) Vertical Spacing of 5 feet
(3) Geogrid Width: 20 feet at base of (1) Grout treatment Depth 17-28 ft
Slope, tapered width to top.
(4) Design based on ¢ =33°

(5) minimum 35 feet or to toe of Slope

whichever is less.

Grouting Notes:

(2) Grout treatment width;
25 ft at base,
(3) Grout treatment: Permeation

——20 ft—]

Approximately 2:1
Embankment Slope
Grade

Figure 6




Location 2 Sect 2- S/B 133 to S/BI-5 - Repair Schematic
Station 4044+30 to 4044+80 (SE Line)

Toward I-5 Mainline

(North)
1

See Figure 8A for Detall Excavation Area backfilled with

granular material and

Shoring Location S/B Connector Geogrid Layers spaced at 5 ft
(5 ft below top) — 15 ft* vertical spacing
10 ft - 2-inch grout pipes
MSE Wall = =4 |
Reinforcement Area ' 7 X 10 ft EX.
To the left of shoring T — N Second
H varies 30 to 60 ft high | [— econdary
i ’ =\ Geogid 35 ft©)
0.7xH reinforcment length ﬂL I eogn
[ 1
. —\
MSE Wall — | ’I‘I_l_l_\ =\
General Notes:
Temporary Back-cut at 1:1 Grouting zone: 35 ft _‘
Schematic Not to Scale Grout pipes spaced (Geogrid Width)
Bench widths should be no 2 ft apart. Pipe angles Temporary
less than 3 feet. at 30-40 ° from Vert. Sheet piling
*Excavation Width varies from 5-15 ft to control
Depending on the length of the MSE grout flow

Reinforcement Approximately 2:1

Embankment Slope

Geogrid Notes: Grade

(1) Minimum LTDS 4600 plf

i i Grouting Notes:
(2) Vertical Spacing of 5 feet
(3) Geogrid Width: 20 feet at base of (1) Grout treatment Dgepth. 16-30 ft
Slope, tapered width to top. (32)fo0L;)t treatment width;
(4) Design based on ¢ =33 ° S ft at base,

(5) minimum 35 feet or to toe of Slope (3) Grout treatment: Permeation

whichever is less. Figure 7




Location 2 Sect 3- S/B 133 to S/BI-5 - Repair Schematic
Station 4044+95 to 4045+20 (SE Line)

See Figure 8A for Detall

Toward I-5 Mainline

(North)
—»

Excavation Area backfilled with

S/B Connector granular material and
Geogrid Layers spaced at 5 ft
—15* f vertical spacing
Shoring Location
(5 ft below top) —10 ft - 2-inch grout pipes
MSE Wall \_\
Reinforcement Area
To the left of shoring B
H varies 30 to 60 ft high, Secondary .
0.7xH reinforcment length Geogrid 35ft®
MSE Wall
General Notes: _‘
Temporary Back-cut at 1:1 Grouting zone: ——20ft
Schematic Not to Scale Grout pipes spaced (Min Geogrid Width)
Bench widths should be no 2 ft apart. Pipe angles
less than 3 feet. at 30-40 ° from Vert.

*Excavation Width varies from 5-15 ft
Depending on the length of the MSE
Reinforcement

Geogrid Notes:

(1) Minimum LTDS 4600 plf

(2) Vertical Spacing of 5 feet

(3) Geogrid Width: 20 feet at base of

Slope, tapered width to top.

(4) Design based on ¢ =33 °

(5) Depth of excavation will be minimum 35 feet
or to toe of Slope if less than 35 feet.

Approximately 2:1
Embankment Slope
Grade

Grouting Notes:

(1) Grout treatment Depth 10-20 ft

(2) Grout treatment width;

25 ft at base,

(3) Grout treatment: Permeation

Figure 8




Location 2 Typical Connection Detail for
Slope Backfill and MSE Reinforcement

'7 13t Typ @
. MSE
Geogrid Reinforcement
HP ES 2.5 ft
- l | l , 2 kK-Rail
_ " /
I_ - g R S, _'/ —— e
1 | /" T
2 foot overlap
of Geogrid with 2.5 ft
2nd MSE mesh
Layer

— e — — —)

/

Sheet piling, driven

5 ft from top of travel way
Should be driven minimum 2 ft
from ends of reinforcement
mesh. 15 ft distance

typical between K-Rail and ES.

1.2:1 Temporary Slope

Notes:
(1) 13 foot typical overlap of Mesh and Geogrid for top layer only.

Figure 8A




12-ORA-133-9.1/10.05

Location 2 - Alternate 2 Embankment
distress Repair Plan Station between
4042 to 4049+91.6 (SE Line)

4-5
See Detall on Figure 8A

Temporary Shoring 15 ft high
(1-2 ft off end of MSE Straps)

ft*

ETW

' ' 39 ft
‘ fe— Vvaries (21-37") —™

\</ = [ A
Rebuilt Slope with Geotextile
Spaced 5 ft veritcally with
20 ft length. Top two layers 6\OQ ]
should extend to end of MSE _6\066 ;5
reinforcement. AN /
\ﬁmt\/ /
/ Varies
¥ -
= /o >iot (30 to 53)
y /
/
/
/
/
/
/

\

MSE Reinforcement Zone

| 45 ft

Notes:
(1) Geogrid - 10XT - LTDS = 8300 plf
(Or use equivalent).
(2) Re-built slope should be covered
with vegetation and wood chips or
fiber mesh to prevent erosion.
(3) Backfill will be pre-dominantly granular (60% or more)
with an Expansion Index less than 50.

ETW to outer edge of guard rail: 2 ft.
Outer edge of guard rail to edge of slope: 2-3 ft

*

(Width = 0.7(Height) per
As-Built Plans)

4-5 ft deep keyway

1.2:1 Temporary Slope (min 3.5 ft wide benches)

Additional Note: height and width of MSE Reinforcement zone
varies between station 4042 to 4048+52. Please see
next diagram for station 4048+52 to 4049+12.

Figure 8A




Location 3 Sections 1 and 2 - N/B |-5 to N/B133 - Repair Schematic
Station 5110+86 to 5111+35 (ALN 541, Sect 1), Station 5111+00 to 5111+30 ALN 541, Sect 2)

Toward West

<

Left Side Embankment

Shoring Location

18 ft ——
(10 feet Cantilever) \;[ 18 ft —
i y |
\I

Secondary Geogrid

Toward East

>

Right Side Embankment  Eycavation Area backfilled with

granular material and
Evenly spaced geogrid layers

-

10 ft Ex.

7

7

=
e

(Geogrid Width, both sides)

General Notes:

(1)Temporary Back-cut at 1:1
(2)Schematic Not to Scale
(3)Bench widths should be no
less than 3 feet.

(4)Left side Embankment Geogrid
and Grout recommendations
for Station 5111+00 to 5111+30
(5)Right Side Embankment
Recommendations for Station
5110+86 to 5111+36

//

Grouting zone:
Grout pipes spaced
2 ft apart. Pipe angles
at 30-40 ° from Vert.

N\
N\

\ \

\

N

X

Geogrid Notes:

(1) Minimum LTDS 4600 plf

(2) Vertical Spacing of 5 feet

(3) Geogrid Width: 18 feet at base of
Slope, constant width to top.

(4) Design based on ¢ =33°

——o5ft |

A\ _ 1
S 30 ft
>~ |
ﬂ
|—18ft—{

Approximately 2:1
Embankment Slope
Grade - both sides

Grouting Notes:

(1) Grout treatment Depth 22-30 ft
for Right side and 10-30 feet for Left
Side

(2) Grout treatment width;

25 ft at base on both sides

17 feet at top on left side and 25 feet
on the right

(3) Grout treatment: Permeation

Figure 9




Location 3 Section 3 - N/B I-5 to N/B133 - Repair Schematic

Toward West

<

Left Side Embankment

Shoring Location

' 18 ft
(10 feet Cantilever) \JKL

|
[
P —

Secondary Geogrid

Right Side Embankment

18 ft

‘

Station 5112+60 to 5113+75 (ALN 541)

Toward East

>

Excavation Area backfilled with
granular material and

Evenly spaced geogrid layers
18 ft wide

10 ft EX.

V

/L

10 ft

7

/ — 18—

(Min Geogrid Width Both sides)

General Notes:

(1)Temporary Back-cut at 1:1
(2)Schematic Not to Scale
(3)Bench widths should be no
less than 3 feet.

(4)Left side Embankment Geogrid
and Grout recommendations

for Station 5112+50 to 5113+00

Grouting zone:

Grout pipes spaced

2 ft apart. Pipe angles
at 30-40 ° from Vert.

Geogrid Notes:

(1) Minimum LTDS 4600 plf

(2) Vertical Spacing of 5 feet

(3) Geogrid Width: 18 feet at base of
Slope, constant width to top.

(4) Design based on ¢ =33°

30 ft

|—18ft—|

1.2:1 Temporary Backcut

Approximately 2:1
Embankment Slope
Grade - both sides

Grouting Notes:

(1) Grout treatment Depth 10-18 ft
(2) Grout treatment width;

20 ft at base

(3) Grout treatment: Fissure/Voids

Figure 10



Location 3 Section 4 - N/B 1-5 to N/B133 - Repair Schematic
Station 5114+50 to 5115+25 (ALN 541)

Toward West Toward East

< >

Excavation Area backfilled with

Left Side Embankment Right Side Embankment  granular material and
Shoring Location 18 ft —+— 18 f Evenly_spaced geogrid layers
(10 feet Cantilever) \;/ 8 ft 4‘ 18 ft wide
| |
/ 10 ft Ex.
Secondary Geogrid /

30 ft
S _mH
— 18 ft
}7 18 ft_‘ 20 fi 1.2:1 Temporary Backcut E%fr? %réde\s/\)“dth
Grouting zone:
Grout pipes spaced

2 ft apart. Pipe angles Approximately 2:1

at 30-40 ° from Vert. Embankment Slope
Grade - both sides

General Notes:
(1)Temporary Back-cut at 1:1
(2)Schematic Not to Scale

. Geogrid Notes: Grouting Notes:
(3)Bench widths should be no (1) Minimum LTDS 4600 plf 1) Grougt treatment Depth 12-24 ft
less than 3 feet. (2) Vertical Spacing of 5 feet (2) Grout treatment width;
(4)Left side Embankment Geogrid (3) Geogrid Width: 18 feet at base of 20 ft at base
and Grout recommendations Slope, constant width to top. (3) Grout treatment: Fissure/Voids
for Station 5113+00 to 5113+90 (4) Design based on ¢ =33 °

Figure 11




Location

Toward West

<

Shoring Location

(10 feet Cantilever) \\ /
| |
X 10 ft Ex.

General Notes:

(1)Temporary Back-cut at 1:1
(2)Schematic Not to Scale
(3)Bench widths should be no
less than 3 feet.

(4)Left side Embankment Geogrid
and Grout recommendations

for Station 5113+00 to 5113+90

3 Section 5 - N/B I-5 to N/B133 - Repair Schematic
Station 5118+75 to 5119+50 (ALN 541)
Toward East

>

Right Side Embankment Excavation Area backfilled with
granular material and

22-25 ft . Evenly spaced geogrid layers
12 f Secondary Geogrid 18 ft wide

— 30 ft

;\
|—18ft—|

(Min Geogrid Width)

Grouting zone:

Grout pipes spaced

2 ft apart. Pipe angles

at 30-40 ° from Vert.

1.2:1 Temporary Backcut .

Approximately 2:1
Embankment Slope
Grade - both sides

Geogrid Notes: Grouting Notes:

(1) Minimum LTDS 4600 plf (1) Grout treatment Depth 12-24 ft
(2) Vertical Spacing of 5 feet (2) Grout treatment width;

(3) Geogrid Width: 18 feet at base of 20 ft at base

Slope, constant width to top. (3) Grout treatment: Fissure/Voids

(4) Design based on ¢ = 33 ° Figure 12




Location 3 Section 6 - N/B I-5 to N/B133 - Repair Schematic
Station 5119+70 to 5120+20 (ALN 541)

Toward West Toward East

< >

1.2:1 Temporary Backcut

Right Side Embankment Excavation Area backfilled with

granular material and
L 251t Evenly spaced geogrid layers
Shoring Location _
(10 feet Cantilever) \\ 12 ft— 18 ft wide
| \ |
\ ﬁl\ 10 ft Ex.
\ !/ — !

Grouting zone: //////// ™ 301
(23rout pipes spaced —_

ft apart. Pipe angles
at 30-40 ° from Vert. ‘ [ 18 ft —'

‘— 25 ft

(Geogrid Width)

Approximately 2:1

Embankment Slope

Grade - both sides

. Geogrid Notes: Grouting Notes:

General Notes: ) (1) Minimum LTDS 4600 plf (1) Grout treatment Depth 10-18 ft
(1)Temporary Back-cut at 1:1 (2) Vertical Spacing of 5 feet (2) Grout treatment width;
(2)Schematic Not to Scale (3) Geogrid Width: 18 feet at base of 25 ft at base
(3)Bench widths should be no Slope, constant width to top. (3) Grout treatment: Tension Cracks/Voids
less than 3 feet. (4) Design based on ¢ =33 °

Figure 13




Earth Pressure Diagram for
Cantilevered Shoring (Location 1)

—{— 25,
/ / ’
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p <
Ho V‘
\ gh

| (125H,-2S,) b

— (125H,-2S, )L

Notes:

L = Center to Center spacing (ft)

b = embedded width element (ft)

S, = 700 psf for Location 1

H, = Depth to bottom of excavation (ft)

H, = Embedded depth below excavation (ft)

Based on Figure 3.11.5.6-5 (LRFD BDS, Section 3)

Figure 14




Earth Pressure Diagram for
Cantilevered Shoring (Location 2)

—P
—»
4» 4}
H1
) / .
/ >
> / >
Live Load:
240 psf (H1)
4'4_
H2 — P
>«
\ /
F?,?HZ (b) plf —— 1282 Hy(b) plf ~‘
37H,(L) plf

Notes:

L = Center to Center spacing (ft)

b = embedded width element (ft)

¢ = 33° and y = 126 pcf for full height of embankment

H, = Depth to bottom of excavation (ft)

H, = Embedded depth below excavation (ft) .

Based on Figure 3.11.5.6-1 (LRFD BDS, Section 3) Figure 15




Earth Pressure Diagram for
Cantilevered Shoring (Location 3)
Station 5108+70 to 5116+20

—»
—>,
4» 4}
Hi
N / .
>
N // ,
Live Load:
240 psf (H1)
4»4—
H2 —>
>«
\ /
F4OH2 (b) plf — 71171 Hy(b) plf ~‘
40H,(L) plf

Notes:

L = Center to Center spacing (ft)

b = embedded width element (ft)

¢ = 31° and y = 126 pcf for full height of embankment
H, = Depth to bottom of excavation (ft)

H, = Embedded depth below excavation (ft)

Based on Figure 3.11.5.6-1 (LRFD BDS, Section 3)

Figure 16




Earth Pressure Diagram for
Cantilevered Shoring (Location 3)
Station 5116+20 to 5122+70
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Notes:

L = Center to Center spacing (ft)

b = embedded width element (ft)

S, = 1200 psf for Location 3 (Sta 5121+00 to Marine Way)

H, = Depth to bottom of excavation (ft) .

H, = Embedded depth below excavation (ft) Fi gure 16A

Based on Figure 3.11.5.6-5 (LRFD BDS, Section 3)
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Appendix B
CPT and Soil Boring Summary Table
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Table - Summary of Borings and CPT's

Borings/CPT's | Location Date Stations | Offset | Elevation, ft| Alignment Depth Drilled, S| Notes
Perfomed ft
CPT-1 1 12/9/2009|4068+78 37.4L 267.6/SB133 67.1 adjacent to R-10-001
CPT-2 1 12/9/2009 4066+76 36.9L 269 /SB133 69.1 adjacent to R-10-002
CPT-3 2 12/9/2009|4049+40 |8.1R 261.6/SB133 71.1 adjacent to A-10-003 (SB)
CPT-4 2 12/9/2009 4047+68 |6.9R 255/SB133 60 adjacent to R-10-004
CPT-5 2 12/9/2009|4045+25 |6.9R 248.5/SB133 60 adjacent to R-10-005
R-10-001 (SB) 1 1/26/2010 4066+76 37.4L 269 SE Line 71.5
R-10-002 (SB) 1 1/26/2010|4068+78 36.9L 267.6 SE Line 715 Yes |SI-B2
A-10-003 (SB) 2 2/3/2010/4049+40 8.1R 261.6 SE Line 71.5
R-10-004 (SB) 2 1/28/2010/4047+68 |6.9R 255/SE Line 56.5/ Yes |SI-B4
R-10-005 (SB) 2 1/28/2010 4045+25 |6.9R 245.8 SE Line 46.5/ Yes |SI-B5
A-10-006 (SB) 2 2/4/2010|444+73  101.9L 219.1/C/LRte 5 315/ Yes |SI-B6
A-10-007 (SB) 2 2/4/2010447+09 116.5L 215.3/C/LRte 5 315/ Yes |SI-B7
A-10-001 (NB) 3 4/20/2010 5121+44 |28.2R 261.9|ALN 541 715 Yes |SI-B1
A-10-002 (NB) 3 4/21/20105117+79 |26.4R 268.3 ALN 541 61.5
A-10-003 (NB) 3 4/29/2010/5115+36 |7.3L 256 ALN 541 61.5
A-10-004 (NB) 3 4/29/20105111+13 |25.4R 236.6 ALN 541 61.5
R-12-009 (NB) 3 3/28/2012|5115+30 |25R 256 ALN 541 61.5 Yes
R-12-010 (NB) 3 3/28/2012|5117+90 |20R 268 ALN 541 59.5 Yes
R-12-011 (NB) 3 3/28/2012|5121+50 |19R 269 ALN 541 59.5 Yes
CPT-13-001 3 6/4/2013|5110+74 |22.4R 234.7 ALN 541 19.6
CPT-13-002 3 6/4/2013/5111+02 |22.9R 236.1|ALN 541 50
CPT-13-003 3 6/4/2013|5111+25 |22.6R 237.5 ALN 541 50
CPT-13-004 3 6/4/2013|5111+46 22.4R 238.6|ALN 541 40
CPT-13-005 3 6/4/2013|5112+84 |22.7R 245.3 ALN 541 27.6
CPT-13-006 3 6/4/2013/5113+00 23.2R 246.1|ALN 541 43
CPT-13-007 3 6/5/2013/5113+31 |23.7R 247.2 ALN 541 50
CPT-13-008 3 6/5/2013|5113+57 23.4R 248.2|ALN 541 50
CPT-13-009 3 6/5/2013|5114+73 |24.1R 252.8 ALN 541 41.6
CPT-13-010 3 6/5/2013/5115+07 |24.5R 253.9|ALN 541 41.5
CPT-13-011 3 6/5/2013|5115+40 |24.7R 255.1 ALN 541 48.5
CPT-13-012 3 7/23/2013 5115+57 |24.6R 255.7|ALN 541 421
CPT-13-013 3 7/23/2013/5117+50 |20.5R 261.6 ALN 541 38.2
CPT-13-014 3 7/23/2013 5117+79 |20.3R 262.2|ALN 541 42.2
CPT-13-015 3 7/23/2013/5118+04 |20.1R 262.8 ALN 541 41.8
CPT-13-016 3 7/23/2013|5115+79 | 24R 256.6|ALN 541 50.5
CPT-13-017 3 7/23/2013/5118+27 |19.6R 263.4 ALN 541 41.9
CPT-13-018 3 7/23/2013 5118+47 |18.8R 264 ALN 541 42
CPT-13-019 3 7/24/2013/5118+74 |18.6R 264.5 ALN 541 42
CPT-13-020 3 7/24/2013/5119+05 18R 265.2|ALN 541 41.5
CPT-13-021 3 7/24/2013/5119+32 |18.8R 265.5 ALN 541 41.5
CPT-13-022 3 7/24/2013 5119+59 |18.5R 266.2|ALN 541 41.8
CPT-13-023 3 7/24/2013/5119+85 |17.7R 266.4 ALN 541 41.3
CPT-13-024 3 7/24/2013 5120+01 |20.6R 266.5/ALN 541 42.2
CPT-13-025 3 7/24/2013/5120+39 |20R 267 ALN 541 42.5
CPT-13-026 3 7/24/2013 5120+86 |18.5R 267.3|ALN 541 42.4
CPT-13-027 3 7/25/2013/5110+87 |0.2R 236.4 ALN 541 42
CPT-13-028 3 7/25/2013/5111+13 |1.2R 237.8|ALN 541 51.4
CPT-13-029 3 7/25/2013/5111+48 |0.9R 239.6 ALN 541 51.3
CPT-13-030 3 7/25/2013/5112+83 |2.2R 246.4|ALN 541 51.4
CPT-13-031 3 7/25/2013/5113+11 |2.5R 247.6 ALN 541 24.5
CPT-13-032 3 7/25/2013|5113+36 |2.2R 248.5/ALN 541 51.6
CPT-13-033 3 7/25/2013/5113+61 |2.2R 249.6 ALN 541 31.2
CPT-13-034 3 7/25/2013|5114+71 |1.1R 253.4/ALN 541 42
CPT-13-035 3 7/25/2013/5114+86 |0.3L 254 ALN 541 42
CPT-13-036 3 7/30/2013|5115+16 | 1.5L 255.4|ALN 541 42.2
CPT-13-037 3 7/30/2013/5115+09 |9.7R 254.7 ALN 541 42.2
CPT-13-038 3 7/30/2013/5115+32 | 8.5R 255.6|ALN 541 41.6




Table - Summary of Borings and CPT's

Borings/CPT's | Location Date Stations | Offset |Elevation, ft| Alignment Depth Drilled, Sl Notes
Perfomed ft
CPT-13-039 3 7/30/2013|5115+57 |7.8R 256.6 ALN 541 419
CPT-13-040 3 7/30/2013|5115+43 |0.2R 256.4 ALN 541 41.9
CPT-13-041 3 7/30/2013/5115+68 |0.2R 257.4 ALN 541 41.4
CPT-13-042 1 7/31/20134070+24 |21.8L 267.7 SE Line 41.9
CPT-13-043 1 7/31/20134070+00 |23.2L 267.8 SE Line 41.4
CPT-13-044 1 7/31/20134069+70 |21.0L 267.8 SE Line 41.6
CPT-13-045 1 7/31/20134069+49 |21.5L 267.8 SE Line 42
CPT-13-046 1 7/31/20134068+96 |27.3L 267.7 SE Line 40.7
CPT-13-047 1 7/31/20134063+64 |25.4L 268 SE Line 41.1
CPT-13-048 1 7/31/20134068+40 |25.6L 268 |SE Line 41
CPT-13-049 1 8/1/2013 4068+15 |24.5L 268.2|SE Line 41.7
CPT-13-050 1 8/1/2013 4067+68 |24.8L 268.4 SE Line 41.7
CPT-13-051 1 8/1/2013 4067+43 |25.1L 268.5|SE Line 43.1
CPT-13-052 1 8/1/2013 4067+25 |25.7L 268.7 SE Line 41.8
CPT-13-053 1 8/1/2013 4066+94 |25.6L 268.9 SE Line 41.4
CPT-13-054 1 8/1/2013 4067+34 |19.9L 268.9 SE Line 41.7
CPT-13-055 1 8/1/2013 4067+06 |21.5L 269.1 SE Line 41
CPT-13-056 2 8/6/20134047+76 2.6L 255.0 SE Line 41.6
CPT-13-057 2 8/6/2013 4047454 2.9L 254.9SE Line 41.2
CPT-13-058 2 8/6/2013/4047+32 | 1.9L 254.1 SE Line 41.7
CPT-13-059 2 8/6/20134047+11 1.6L 253.4/SE Line 10.4
CPT-13-060 2 8/6/2013/4045+30 2.5L 246.3 SE Line 42.2
CPT-13-061 2 8/6/20134045+07 2.7L 245.3|SE Line 42
CPT-13-062 2 8/6/20134044+84 2.9L 244.4 SE Line 43.2
CPT-13-063 2 8/6/20134044+62 3.2L 243.5 SE Line 41.5
CPT-13-064 2 8/7/20134044+40 2.7L 242.6 SE Line 42
CPT-13-065 2 8/7/20134044+19 3.0L 241.7|SE Line 41.4
CPT-13-066 2 8/7/2013/4043+96 2.8L 241 SE Line 41.2
CPT-13-067 2 8/7/2013/4043+73 2.5L 239.9 SE Line 41.3
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Appendix C
Slope Monitoring Results
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Rt 133/I-5 Connector Embankment

Depth of Inclinometer Casing: 70.7 ft
Ao Direction: 82 (Magnetic North)
Location: HWY 133/I-5 PM 8.8-10.9
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12-ORA-HWY 133 P.M. 8.8 - 10.9
Rt 133/I-5 Connector Embankment

Depth of Inclinometer Casing: 55 ft
Ao Direction: 82 (Magnetic North)
Location: HWY 133/I-5 PM 8.8-10.9
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Location: HWY 133/I-5 PM 8.8-10.9
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Appendix D
Laboratory Test Results

““Caltrans improves mobility across California™



Direct Shear Tests

(ASTM D3080)

Boring/ Location | Depth, | Soil Initial Dry | Initial Normal Ultimate Shear
Sample No. ft Description | Density, | Water Stress Strength Values
pcf (1) Content, | Range, psf Friction | Undrained
% (1) Angle Shear, psf
R-10-002/6 | 1 30 Sandy 106 17.9 1800-7200 26.6 1140
Clay/Clayey
Sand (fill)
R-10-001/8 | 1 40 Clayey 111 16.4 2400-9600 33 432
Sand
R-10-004/2 | 2 10 Sandy Clay | 106 19.2 606-2400 31.6 727
(fill)
R-10-005/9 | 2 45 Silty Sand 100 20 2700-10800 | 37.4 624

Note: (1) Average of three samples.

Consolidated Undrained Triaxial Shear Tests

(ASTM D4767)

Boring/ Location | Depth, | Soil Initial Initial Effective Total Stress Strength

Sample ft Description | Dry Water Confining Parameters

No. Density, | Content, | Stress, psi Friction Undrained
pcf (1) % (1) (1) angle Shear, psf

R-10- 1 10 Sandy Clay | 102 22 8.3-21 30 343

001/2

Note: (1) Average of two samples.




Unconfined Compression Test Results

(ASTM D2166)

Boring/ Location | Depth, ft | Soil Initial Dry | Initial Unconfined | Shear
Sample No. Description Density, Water Compressive | Strength,
pcf Content, % | Strength, psi | psf
A-10-001/1 | 3 5 Sandy Clay 113 16.1 27.5 1980
(fill)
A-10-001/4 | 3 20 Sandy Clay 114 20.8 46.3 3300
(fill)
A-10- 3 70 Clay 107 19 43.3 3000
001/14
A-10-002/4 | 3 20 Sandy Clay 114.5 13.8 91.2 6500
(fill)
A-10-002/7 | 3 35 Sandy 122 10.5 68.4 4900
Clay/Clayey
Sand (fill)
A-10-003/1 | 3 5 Sandy 111 17.6 16.6 1195
Clay/Clayey
Sand (fill)
A-10-003/2 | 3 10 Clayey Sand 112 17.8 36 2500
(fill)
A-10-004/1 | 3 5 Clayey Sand 116 15.8 13.8 990
(fill)
R-10-001/3 | 1 15 Sandy Clay 102.6 26.5 50.4 3600
(fill)
R-10-001/6 |1 30 Sandy Clay 110 16.8 21.5 1550
(fill)
R-10- 1 60 Clayey Sand 115.6 16 59.4 4270
001/12
R-10-002/3 | 1 15 Sandy Clay 112.5 16.3 53.5 3800
(fill)
A-10-003/8 | 2 40 Sandy Clay 107.5 16.3 6.3 450

Notes: Based on Strain Rate of 1%/min.




Falling Head Permeability Results

(CTM 220)
Boring/ Location | Depth, ft Soil Dry Unit Moisture Load, psf Kave
Sample No. Classification | Weight, Content, % (ft/day)
pcf
125 3.59
250 3.35
A-10-001/5 3 25 Sa”‘mc'ay 89.7 20 500 3.07
(fill) 1000 2.47
2000 .37
A-10-001/7 3 35 Silty Sand 115 10.9 125 .00384
(fill) 250 .00297
500 .00255
1000 .00229
2000 .00180
A-10-002/4 3 20 Sandy Clay 109.7 16 125 .0981
(fill) 250 .06569
500 .04705
1000 .03435
2000 .02330
R-10-002/3 1 15 Sandy Clay 97 19.9 125 3.83
(fill) 250 2.51
500 2.85
1000 2.01
2000 0.154
A-10-003/8 2 40 Sandy Clay 100 19.1 125 18.8
(fill) 250 18.8
500 18.7
1000 18.5
2000 9.05
R-10-001/3 1 15 Sandy clay 97.1 23 125 .357
(fill) 250 311
500 .202
1000 .0075
2000 .0002




Falling Head Permeability Results (continued)

(CTM 220)
Boring/ Location | Depth, ft Soil Dry Unit Moisture Load, psf Kave
Sample No. Classification | Weight, Content, % (ft/day)
pcf
R-10-001/6 1 30 Sandy Clay 101.5 18.6 125 2.262
(fill) 250 1.89
500 .692
1000 .090
2000 .008
R-10-001/12 1 60 Silty Sand 110 16.9 125 2.48
250 2.476
500 2.383
1000 1.339
2000 .026
R-10-002/7 1 35 Sandy Clay 103.6 19 125 .064
(fill) 250 .060
500 .055
1000 .0459
2000 .0095
A-10-003/9 2 45 Sandy Clay 108.3 17.5 125 .0013
250 .0006
500 .0003
1000 .00016
2000 .00016
R-10-005/7 2 35 Sandy Clay 102.5 20 125 .00375
250 .00313
500 .002
1000 .0007
2000 .00057




Atterberg Limits Test Results
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Atterberg Limits Test Results
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Gradation Analysis Test Results
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Gradation Analysis Test Results
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Gradation Analysis Test Results
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Gradation Analysis Test Results
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Gradation Analysis Test Results
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Gradation Analysis Test Results

US Standard Sieve Number Hydrometer (Cal Test 203)
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Appendix E
ARS Curve

““Caltrans improves mobility across California™



ARS Online

Page 1 of 2

TRANSPORTATION

Caltrans ARS Online (v2.2.06)

This web-based tool calculates both deterministic and probabilistic acceleration response spectra for any location in California based on criteria

provided in Appendix B of Caltrans Seismic Design Criteria. More...
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Appendix F
Slope Stability Results
(RSS Version 1.0)

““Caltrans improves mobility across California™



Location 1 - Slope Stability Check

Notes:

Slope Stability Analysis by Bishops Method
Factors of Safety:

Static: 1.45

Seismic: 1.19

Surcharge Used: 240 psf

Reinforced Soil Slope (RSS) Version 1.0




Location 2 - Slope Stability Check

Notes:

Slope Stability Analysis by Bishops Method
Factors of Safety:

Static: 1.46

Seismic: 1.20

Surcharge Used: 240 psf

Reinforced Soil Slope (RSS) Version 1.0




Location 3 (Station 5108+70 to 5116+20)
Slope Stability Check

Notes:

Slope Stability Analysis by Bishops Method
Factors of Safety:

Static: 1.74

Seismic: 1.35

Surcharge Used: 240 psf

Reinforced Solil Slope (RSS) Version 1.0




Location 3 (Station 5116+20 to 5122+70)
Slope Stability Check

Notes:

Slope Stability Analysis by Bishops Method
Factors of Safety:

Static: 1.74

Seismic: 1.35

Surcharge Used: 240 psf

Reinforced Solil Slope (RSS) Version 1.0




To:

Attn:

From:

Subject:

State of California

Memorandum

Mr. RAMIN RASHEDI, Branch Chief
Senior Bridge Engineer
Division of Engineering Services

Ms. Ubong Inyang

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES

Geotechnical Services
Office of Geotechnical Design South 1
Branch C

Business, Transportation and Housing Agency

Date:

File:

Flex your power!
Be energy efficient!

September 2, 2014

12-ORA-133, PM8.8/10.9
EA: 12-0N1101 133/1-5
Abutment Slope Repair
Bridge No.’s 55-659G,
0771F, 0773R/L, 0772L

Revised Geotechnical Recommendations Report for 133/15 Bridge Abutment Slope Repair at Bridge
No.’s 55-0659G, 55-0771F (Abut 1 and 11), 55-0772R/L (Abut 1L, 1R, 6L, and 6R), and 55-

0773R/L (Abut 1L, 1R, 3L and 3R).

This Revised Report replaces the original Geotechnical Report dated July 31, 2014. That report was
prepared upon the request by Division of Structures Design and District 12 Design per the e-mail
request dated June 17, 2014 summarizing repair recommendations for slope repair for various bridge
abutments within the 133-1-5 Interchange area. The location of the bridge abutments is summarized
in Table 1 below and is also shown on Figure 1. The recommendations provided below are based on
a site review of the field conditions and review of available as-built and project plans. This revised

report provides the latest station locations and abutment numbers of the bridge abutment locations.

Table 1 — Summary of Bridge Abutment Slope Paving Locations

Bridge no. Abutment No. Station/Alignment Sheet Plan No. (1)
55-0659G 1 117+88/Route 133 1of5
55-0772L 1L 9110+00/ETC Line 20f5
55-0772R 1R 9108+34/ETC Line 2 0f 5
55-0772L 6L 9118+00/ETC Line 20f5
55-0772R 6R 9116+46/ETC Line 20f5
55-0771F 1 4049+91/SE Line 4 of 5
55-0771F 11 4066+32/SE Line 4 0f 5
55-0773R 1R 5123+20/WN Line Technology Dr GP
55-0773L 1L 4071+00/SE Line Technology Dr GP
55-0773R 3R 9127+10 /ETC Line Technology Dr GP
55-0773L 3L 4075+55/SE Line Technology Dr GP

Note: (1) Slope Paving Replacement Plans, Dated 9/30/13.
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1.0 OBSERVATIONS AND EXISTING CONDITIONS

The existing slope paving areas listed in Table 1 are shown in Photographs 1 through 12.
Generally, the side v-drains adjacent to the abutments and attached to the slope apron are in poor
repair. At all eleven bridge locations, one or both sides of the slope apron are significantly cracked
with exposed ground underneath. In addition, the concrete surfacing has become uneven (See
Photographs 3-8, and 10).

Unpaved areas on the slope surface adjacent to the paved aprons showed signs of erosion. This
was observed at locations 55-0659G, 0772 R/L (Abutments 1R, 6L and 6R) 0773 R/L (All four
Abutments), and 0771F, Abutment 11 (see Photographs 1-2,5, 7-8, 10-13). Specifically, gutting
and soil erosion gullies were observed adjacent to the concrete apron edges (Photograph 7-8, 11).
This would allow water runoff to infiltrate underneath the paved aprons and create voids. At
bridge 55-0771F Abutment 11, the left side of the paved apron was replaced (see Photograph 12).
However, the right side is damaged and covered with soil (Photograph 12). The unpaved areas
around the apron also appear to be loose (Photograph 12-13).

20 RECOMMENDATIONS FOR REPAIR

The following Table 2 provides a summary of repair recommendations for the eleven bridge
abutment locations. Scarification and erosion control recommendations should generally be from 6
feet behind the top of slope to the toe and 6-10 feet on either side, see general sketch on Figure 2.

All subsurface areas exposed from concrete apron removal (Slope Paving) should be excavated a
minimum of 12-inches and backfilled and compacted as structure backfill, per Section 19-3.03 of
the 2010 Standard Specifications. The soils should be compacted for a depth of 12-inches. All
areas outside of the slope paving should be treated as embankment fill and excavated and
backfilled per Section 19-6 of the 2010 Standard Specifications.

““Caltrans improves mobility across California”
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Table 2 — Summary of Repair Recommendations
Bridge No. | Abutment | Recommendations for Repair
Apron Repair Unpaved Slope Repair
55-0659G 1 Replace concrete v-drain (upper Scarify 1 foot on both sides of the
Apron), both sides apron and replace to make level with
concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
55-0772L 1L Replace concrete v-drain (upper None recommended.
Apron), and lower portion, north side
(see Photograph 3).
55-0772R 1R Replace right side of apron to toe of Scarify 1 foot on right side of the
slope. apron and replace to make level with
concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
55-0772L 6L Full Apron Replacement. Properly Scarify 1 foot on both sides of the
prepare subgrade on upper apron apron and replace to make level with
section of Left side to make level concrete apron surface. Cover with
surface. See Figure 3. fiber mesh and vegetate or hydroseed.
55-0772R 6R Replace both sides of apron to the toe of | Scarify 1 foot on left side of the apron
slope. and replace to make level with
concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
Right side is ok.
55-0771F 1 Replace both sides of upper apron to 3 Scarify 1 foot on right side of the
feet below abutment (not to toe of apron and replace to make level with
slope). concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
55-0771F 11 Replace concrete v-drain and right side Scarify 1 foot below apron and on
of apron, south side only. North side has | north side and replace to make level
previously been replaced. with concrete apron surface. Cover
with fiber mesh and vegetate or
hydroseed. Hydraulics division should
be consulted regarding existing
drainage path for apron. Dike should
be built on south side of apron to
prevent soil from covering apron.
55-0773R 1R Full Apron Replacement. Replace Scarify 1 foot on both sides of the
cracked panels of apron along south apron and replace to make level with
edge. From top of the slope to toe. concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
55-0773R 3R Full Apron Replacement Scarify 1 foot on both sides of the
apron and replace to make level with
concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
55-0773L 1L Full Apron Replacement. Scarify 1 foot on both sides of the
apron and replace to make level with
concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
55-0773L 3L Full Apron Replacement. Make sure to | Scarify 1 foot on both sides of the
bring left upper apron up to freeway | apron and replace to make level with
level (previously built too short). concrete apron surface. Cover with
fiber mesh and vegetate or hydroseed.
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Mr. Ramin Rashedi Abutment Slope Repair
September 2, 2014 133/1-5 Interchange
Page 4 12-0N1101

If you have any questions, please contact Sam Sukiasian at (213) 620-2135 or Ted Liu at 213-620-
2136.

Prepared by:

s / g
A e e

SAM SUKIASIAN, G.E.
Transportation Engineer

Office of Geotechnical Design South 1
Branch B

L2 T

CHI-TSENG LIU, PhD, P.E., G.E.
Senior Transportation Engineer
Office of Geotechnical Design South 1
Branch C

cc. Mike Varipapa, District 12 Project Manager
Jason Yeung, District 12 Maintenance
Son Nguyen, District 12 Design
James Lai, District 12 Design

Attachments:

Figures 1-3
Photographs 1-7
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10 ft scarification width about 10 feet wide,
or to the edges of existing vegetation.

1 ft scarification depth,
replacement and recompaction
and Placement of fiber mesh
for erosion control.

Typical Grading Plan Figure 2




Grading Plan for Bridge No. 55-0772L - Abutment 6L
Left Side

Abutment 6L (Bridge No. 55-0772L)

Upper Concrete Apron < N|
(about 3 ft wide)

Dashed line depicts
existing grade.

Rebuild level top

Excavate about 3 feet with benching (3 feet wide)
Backfill slope to original grade line, with level top
for drainage apron.

Not to Scale Figure 3




Photograph 2 — Bridge No. 55-0659G. North side of Bridge, upper shoulder.



Photograph 4 — 55-0772R, Abutment 1R. View of right side of apron with damage shown center.



Photograph 5 — Bridge No. 55-0772L — Abutment 6L. Left side of upper apron separating from
abutment.

Photograph 6 — Bridge No. 55-0772L — Abutment 6L. Separation of Apron panels



Photograph 8 — Bridge No. 55-0773R — Abutment 1R — Erosion on right side of Abutment.



Photograph 9 — Bridge No. 55-0773L — Abutment 3L — Damaged apron looking toward toe.

Photograph 10 — Bridge No. 55-0773L — Abutment 3L — Upper apron on left side experiencing severe
erosion due to unfinished construction.



Photograph 11 — Bridge No. 55-0773R — Abutment 3R, Damage to left side of Apron and adjacent
erosion.

Photograph 12 - 55-0771F, Abutment 11. View of Loose Soil Around Apron. Soil is shown encroaching
on apron on right side.



Photograph 13 - Bridge No. 55-0771F, Abutment 11. Rebuilt portion of Apron is shown center Left.



To:

From:

Subject:

State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!
Be energy efficient!
SON T NGUYEN Date:  November 27, 2013
Branch Chief
Design Branch E File: 12-ORA-133
PM 8.8-10.9
EA ON1100

ID 1213000116

MEHRDAD MAHDAVIAN, P.E.
Transportation Engineer
Materials & Research Branch

Transmittal Letter for Materials Letter Report For Proposed Reconstruction of Distressed
Pavements Of NB I-5/NB SR-133 and SB SR-133/SB I-5 Connectors in City Of Irvine,
California.

Attached please find the Materials Letter Report for the above referenced project for your review
and file.

If you have any questions, please call Mehrdad Mahdavian at (949) 756-4927.

Prepared by: Concurred by:
,%%//f}%
Mehrdad Mahdavian, PE : Behdad Baseghi, PhD, PE, G , PMP
Materials & Research Branch Chief, Materials & Research Branch
Division of Project Delivery Division of Project Delivery
RCE# 47566 RCE # 47051
Ce: Frank Lin
James Lai
File
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To:

From:

Subject:

State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION

M emora n d um Flex your power!
. Be energy efficient!
SONTNGUYEN ' Date:  November 27, 2013
Branch Chief
Design Branch E File: 12-ORA-133
PM 8.8-10.9
EA ON1100

ID 1213000116

Materials Letter
Report

MEHRDAD MAHDAVIAN, P.E.
Transportation Engineer
Materials & Research Branch

Materials Letter Report For Proposed Reconstruction of Distressed Pavements Of NB I-
5/NB SR-133 and SB SR-133/SB I-5 Connectors in City Of Irvine, California.

In accordance with your request, Materials and Research (M&R) Branch has reviewed the DRAFT-Revised
Geotechnical Design Report (GDR) for the above-referenced project in order to provide you with
recommendations for pavement structural sections for the proposed improvements.

This report provides pavement design and materials recommendations in accordance with Topic 114 of
Highway Design Manual (HDM 2010). There are other issues such as settlement/slope stability of ramp
embankment fills, groundwater elevations, etc. that will be addressed by GDR.

1.0 Introduction

State Route 133 (SR-133) is a three lane conventional highway that in some areas becomes a four-lane
highway and connects Laguna Beach to City of Irvine where it becomes a Toll Road. Within the project
limit, SR-133 becomes a four-lane highway with two lanes in each direction. It carries traffic between the
coastal cities from Pacific Coast Highway (PCH) to northern Orange County and Cities of Irvine, Tustin,
and Riverside County connecting to I- 405, I-5, and Highway 91.

2.0 Existing Facility

The project area lies within northeastern portion of the City of Irvine and borders with the City of Lake
Forest. This project involves two segments of SB SR-133/ I-5 Connector (SE) from Station 4067+00 to
Station 4071+00 (Location 1) and from Station 4042+00 to Station 405000 (Location2) and one segment
of NB I-5/NB SR-133 Connector (WN) from Station 5108+70 to Station 5122470 (Location 3). The
embankments at these three locations have shown signs of distress consisting of tension cracks along the
pavement and subsidence and settlement of the embankment fill. A 3-4 feet sinkhole to a depth of about 10
feet has been observed within the cast slope of the embankment at Location 3.

“Caltrans improves mobility across California”
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PM 8.8-10.9
Materials Letter Report
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3.0 Climatic Conditions

The climate in the project area is typical of coastal region in Southern California and classifies as
Mediterranean because of characteristically warm, dry summers and mild winters, with moderate
precipitation. The semi-arid Southern California coastal region receives most of its precipitation from
moisture-laden air masses that originate in the northern Pacific Ocean, occurring predominantly during
cool winter season, with an average annual rate of about 14 inches of rainfall per year
(www.weather.com). Snowfall is rare in the project area, which may be considered frost-free. The project
site considered to be within “South Coast” climate region based on Caltrans Pavement Climate Region
Map (Figure 615.1 of HDM).

4.0 Proposed Project Improvement

A revised Preliminary Geotechnical Design Report (GDR) was prepared and submitted by Office of
Geotechnical Design South-1, Branch C on November 15, 2013 for the subject site. Based on their
findings and recommendations, the following improvements are proposed for the project:

a) Permeation grouting of embankment fill at each location in accordance to the following
schedule:

* At Location 1, the western half of the embankment from depth of 12 to 20 feet.
* At Location 2, the eastern half of the embankment from depth of 10 to 25 feet or more.
¢ At Location 3, the entire embankment from depth of 10 to more than 25 feet.

b) Removal of embankment fill to a depth of either 10 feet (Option A), or 15 feet (Option B)
from the top, as well as side slopes of embankment as shown in layout sheets L-1 through
L-3.

c) Replacement of embankment fill with geogrid reinforced granular soil to rebuild the
roadway embankment.

d) Removal of existing pavement section from the castern half of the embankment at Location
1, and the western half of embankment at Location 2.

e) Construction of a new pavement section on top of the embankment at all three locations.

5.0 Terrain and Surface Drainage

The project site is located in an industrial/residential area. The topography of the roadway alignment
slopes down gently from north to south. Elevation of the mainline centerline within the project limit
ranges from about 218 feet near the railroad bridge to about 216 feet near the centerline of SR-133/1-5
interchange.
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6.0 Subsurface and Groundwater Conditions

Since the upper 10-15 feet of the embankment is planned to be removed and replaced with granular fill,
no subsurface investigation was conducted by Materials & Research (M&R) Branch. The information
and recommendations provided here are based on the data presented in the GDR. Groundwater was not
detected in any of borings drilled to elevation of about 180 feet for the GDR. An earlier investigation
performed in 1990 for the I-5/SR-133 Scparator measured groundwater at approximate elevation of
about 145 feet. It is required that groundwater levels be kept a minimum of 5 feet below the pavement
structural section.

7.0 Cut and Fill Construction

The proposed reconstruction of the embankment requires imported material. Al import fills material
that is going to be placed within 4 feet of finished grade shall have an R-value of at least 40, a PI of
less than 12, and an Expansion Index of less than 50. It shall be non-corrosive to metals and concrete
especially if any underground utilities or structures are planned to be constructed within the
embankment.

8.0 Estimate of Settlement

Estimate of settlements for the roadway embankment fill and subsurface soils will be addressed by the
GDR. All settlements have to be mitigated prior to placement of the pavement structural Section.

9.0 Seismic Considerations

The GDR provides recommendations for seismic design including liquefaction/seismic settlement and
lateral spreading (as applicable).

10.0  Earthwork
10.1  General Earthwork Requirements

All earthworks shall conform to requirements of Section 19 of Caltrans 2010 edition of Standard
Specifications, and project Special Provisions. Imported borrow may be required for construction of
embankments. Source of imported borrow is unknown at this time. Therefore, earthwork factors cannot
yet be determined. Compaction of soils shall be conducted in accordance with Section 19-5 of the
Caltrans Standard Specifications. Fills placed against existing embankments shall be properly benched
into the existing side slopes as described in Section 19-6.03 of the Caltrans Standard Specifications.
Existing vegetation on slopes shall be removed and shall not be used as fill material. Any temporary
sloping, sheeting and shoring shall be made the Contractor’s responsibility. Appropriate measures shall
be taken to prevent damage to adjacent structures and utilities. It should be noted that it is the
responsibility of the Contractor to oversee the safety of the workers in the field during construction. The
Contractor shall conform to all applicable occupational safety and health standards, rules, regulations,
and orders established by the State of California.
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10.2  Construction Observation and T esting

It is recommended that inspection and testing be performed during the following stages of construction:

® Grading operations, including over excavation and placement of compacted fill.
* Removal of existing shoulders structural sections and Dikes.

* Preparation of pavement subgrade.

* Placement of Pavement sections.

* Excavations for utility trenches (if any).

*  When any unusual conditions are encountered.

11.0  Traffic Index

A 20-year Traffic Index (TI) value of 11 and a 40-year TI of 12 for the reconstruction of the NB I-5/NB-
SR-133, and SB SR-133/SB I-5 embankments has been recommended by District 12 Traffic Studies
Branch on September 11, 2013. A copy of their memo is included as an attachment.

12.0  Summary of Field Investigation and Existing Pavement Sections

Materials and Research Branch did not conduct any field investigation since the GDR recommends
removal of the upper 10 to 15 feet of the existing embankment and replacing it with geogrid reinforced
granular soil. Field investigation performed by Roadway Geotechnical Branch-South is summarized in
the GDR, dated October 22, 2013. Review of the as-built plans show the existing pavement of both
connectors to consist of 0.6” of HMA-Type B over 0.25° of ATPB over 0.7’ of Class 2 AB. Copies of
the As-built plan pertinent to the project are included as an attachment.

13.0  Laboratory Testing

Materials and Research Branch did not conduct any field investigation; therefore, our branch conducted
no laboratory testing. The GDR presents a summary of their laboratory testing performed for their
investigations.

13.1  Corrosion Testing

Caltrans Bridge Memo to Designers 3-1 (Caltrans, 2000), defines a corrosive environment as one where
the soil has electrical resistivity of less than 1000 Q-cm, sulfate content of greater than 2,000 ppm,
chloride content of greater than 500 ppm, or pH of less than 5.5. Two Soil samples tested for GDR
showed the existing embankment fill soils to be non-corrosive to metals. However since the
embankment is being reconstructed, it is recommended that the import soils used in construction are
non-corrosive to metals and concrete,

14.0  Findings, Conclusions and Recommendations

The upper 10-15 feet of the embankment is planned to be removed and replaced with granular fill having
an R-value of 40. The following pavement sections for the connector pavements are designed based on a
TTof 12 and an R-value of 40. Due to presence of ATPB layer in the existing pavement, we recommencd
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using Alternative 2 to provide continuous drainage for the existing water in the ATPB layer. However if
a cross drain can be provided for the existing ATPB layer then Alternative 1 or 3 are recommended. We
also recommend that same structural section to be used for the shoulder of the connectors in order
to compensate for wheel off tracking of heavy trucks on the shoulder area:

* Existing Pavement Sections as shown on the As-built
0.6” of HMA-Type B over 0.25’ of ATPB over 0.7° of Class 2 AB
* Recommended New Pavement Sections
NB I-5/NB SR-133 and SB SR-133/SB I-5 Connectors and Shoulders (T14=12, R=40)
Alternative 1: 0.2’ RHMA-G over .45 HMA-Type A over 1.05’ Class 2 AB or
Alternative 2: 0.2’ RHMA-G over (.45 HMA-Type A over .25’ ATPB over 0.75° Class 2 AB or
Alternative 3: 0.2’ RHMA-G over 0.95° HMA-Type A over 0.5° Class 2 AS (working table)

If the shoulders are planned to be used as temporary detours they need to be improved for higher traffic
volume. We recommend the following pavements sections for shoulders that are being used as detours:

* 1.0’ of HMA-Type A over existing embankment or subsurface soils.

15.0  Life Cycle Cost Analysis (LCCA)

LCCA is an analytical technique based on economic principals to evaluate long-term alternative
investment options. LCCA studies the life cycle cost for various pavement strategies for new pavements
or rehabilitation projects in order to evaluate the long-term alternative investment options for the
pavement. LCCA accounts for relevant cost to the agency, owner, operator of the facility, and the
roadway user that will occur throughout the life of the pavement. After cost evaluation of various
alternatives and based on discussions with HQ Pavement Program Branch, LCCA is not required for this
project since the pavement work is short and the cost difference is not significant. A copy of the email
documenting the decision is included in Appendix

17.0 Materials Available

Imported borrow may be required for construction of embankments and replacement of unsuitable soils
within the project limits. Local sources of construction materials were not investigated in this study.
However, materials are available from several commercial suppliers throughout Orange, Los Angeles,
Riverside and San Berardino Counties. Furthermore, the Web Site of Department of Conservation on
the Internet contains a current listing of mining operations eligible to sell materials to the State of
California. The page can be accessed at: http://www.consrv.ca.gov/omr/index.htm

18.0  Limitations

This report is intended for the use of Caltrans for the proposed reconstruction of distressed
pavements Of NB I-5/NB SR-133 and SB SR-133/SB 1-5 Connectors in City Of Irvine,
California. This report is based on the project as described and the information obtained from the
exploratory borings at the approximate locations indicated on the attached plans. The findings and
"Caltrans improves mobility across California”
12-ORA-133
PM 8.8-10.9

Materials Letter Report
Page 5 of 7



recommendations contained in this report are based on the results of the field investigation, laboratory
tests, and engineering analyses presented in the GDR. In addition, soils and subsurface conditions
encountered in the exploratory borings are presumed to be representative of the project site. However,
subsurface conditions and characteristics of soils between exploratory borings can vary. The findings
reflect an interpretation of the direct evidence obtained. The recommendations presented in this report
are based on the assumption that an appropriate level of quality control and quality assurance
(inspections and tests) will be provided during construction. District Materials and Research Branch
should be notified of any pertinent changes in the project plans or if subsurface conditions are found to
vary from those described herein. Such changes or variations may require a re-evaluation of the
recommendations contained in this report.

The data, opinions, and recommendations contained in this report are applicable to the specific design
element(s) and location(s), which is (are) the subject of this report. They have no applicability to any
other design elements or to any other locations and any and all subsequent users accept any and all
liability resulting from any use or reuse of the data, opinions, and recommendations without the prior
written consent of the District Materials and Research Branch.

This report is prepared in a manner consistent with that level of care and skill ordinarily exercised by
members of the profession currently practicing in the same locality under similar conditions. No other
representation, expressed or implied, and no warranty or guarantee is included or intended.

19.0 Recommended Materials Specifications

The following requirements shall be included in the project specifications:

* Rubberized Hot Mixed Asphalt shall be Type G and Hot Mixed Asphalt shall be Type A-3/4
inch.

* Aggregate Base (AB) shall be Class 2 and Aggregate Subbase (AS) shall be Class 3 and follow
requirements in sections 26 and 25 of Caltrans Standard Specifications respectively.

* Flexible pavement sections for the shoulder and ramps were designed using the Caltrans
computer program “CALFP” (Caltrans, 2008), which was also based on the design method
outlined in Chapter 600 of the Highway Design Manual (HDM).

*  All import fills material that is going to be placed within 4 feet of finished grade shall have an
R-value of at least 40, a PI of less than 12, and an Expansion Index of less than 50. It shall be
non-corrosive to metals and concrete especially if any underground utilities or structures are
planned to be constructed within the embankment. If the existing native soils within upper 4 feet
of finished grade is determined not to meet the above requirements, the existing native soils
shall be over-excavated and replaced with imported borrow to meet the imported fill
recommendations herein. Borrow materials shall conform to Section 19-7 of Caltrans Standard
Specifications (2010).

* Prior to the placement of pavement sections, the subgrade soils shall be compacted in
accordance with Section 19-5.03 of Caltrans Standard Specification (2010).

* It is critical that construction and rehabilitation effort be coordinated such that a uniform
superior product is delivered.

* All Standard Special Provisions (SSPs) to be included in the project shall be submitted the
Materials and Research Branch for review and approval.

* Special attention is required to be given to the following sections of July 2010 Standard
Specifications:

o Section 19: Earthwork;
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o Section 25: Aggregate Subbases;

o Section 26: Aggregate Bases:
o Section 28: Concrete Bases;
o Section 39 Hot Mixed Asphalt;

o Section 61: Culvert and Drainage Pipe Joints;

0 Section 64: Plastic Pipe;
o Section 65: Concrete Pipe;

o Section 66: Corrugated Metal Pipe;

O Section 68: Subsurface Drains;
o Section 92: Asphalts;
o Section 93: Liquid Asphalts;

o Section 94: Asphaltic Emulsion.

If you have any questions, please call Mehrdad Mahdavian at (949) 756-4927.

Prepared by:

Mehrdad Mahdavian,

Materials & Research gy
Division of Project Del \f\

RCE # 47566

Attachments:

Ce:

Site Location Map

Layout Sheets L-1 through 1-3
Copies of As-Built Plans
Copy of Traffic Index Letter
Life Cycle Cost Analysis

Frank Lin
James Lai

File

Concurred by:
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State of California Business, Transportation and Housing Agency

Memorandum

To: Behdad Baseghi, Chief Date:  September 11, 2013
Materials & Research Branch
Attn: Mehrdad Meddavian File:  12-ORA-133, 8.8/10.9
EA: 12- ON110

From: DEPARTMENT OF TRANSPORTATION
Traffic Studies — District 12

Subject:  Traffic Index (TI) Calculations

Per your August 1, 2013 request, we have calculated the 20-year and 40-year design mainline TI
values for the above listed project as follow:

Route Postmile 20-Year TI (100%) 40-Year TI (100%)
133 8.8/10.9 11.0 12.0

Please be advised that 40-Year Growth Factor of 1.28% was provided to us by the Planning
Department and Highway Design Manual procedures were used to calculate the above listed TI
values,

Should you have any questions, please contact Habib Temori, Traffic Safety Investigator, at

SMAN, Chief
tudies Branch
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Mahdavian, Mehrdad@DOT

From: Fong, Amy Y@DOT

Sent: Monday, August 19, 2013 9:29 AM

To: Mahdavian, Mehrdad@DOT

Subject: RE: Project Plans for |-5/SR-133 Connector Repair, EA 12-0N110

Thanks for the plans Mehrdad. It was helpful.

Since the pavement work is very short, LCCA is not required for this project. The pavement surface type should match
existing.

For future reference, | appreciate if you can keep me inform with the project development (ie. what pavement structure
was selected and approximate pavement cost). Perhaps, you can send me a copy of the draft project report when it gets
developed. This will be useful information to help streamline LCCA in the future.

Thanks!

Amy Fong

HQ Pavement Program
Cell: 916.508.1641

From: Mahdavian, Mehrdad@DOT

Sent: Friday, August 16, 2013 11:17 AM

To: Fong, Amy Y@DOT ;

Subject: FW: Project Plans for 1-5/SR-133 Connector Repair, EA 12-0N110

Hi Amy: Here are the plans for the project. If you have any question or comment, please do not hesitate to call me,
Thanks

From: Lai, James Anthony@DOT

Sent: Friday, August 16, 2013 10:49 AM

To: Mahdavian, Mehrdad@DOT: Nguyen, Son T@DOT

Cc: Baseghi, Behdad@DOT; Varipapa, Mike A@DOT; Nguyen, Son T@DOT
Subject: RE: Project Plans for I-5/SR-133 Connector Repair, EA 12-0N110

Here are the pdf files.



RAMP CLOSURE STUDY
For the SR-133/I-5 Northbound/Southbound Connector Project

Project Description

This report was prepared to address the impacts of temporarily closing the north and southbound
connectors between SR-133 and I-5 in the city of Irvine. These closings are necessary in order to
repair and stabilize the roadway and slope embankment. The slope embankment is showing signs
of distress (e.g., cracking, differential settlement, cavities) and the pavement is exhibiting tension
cracking. The purpose of the proposed project is to fix the deficiencies by removing the pave-
ment structural section and the upper 5 feet of the soil sub-grade. Deep injection grouting will be
performed to address the roadway tension cracks. The backfill will be reinforced by a geogrid
and the pavement will be reconstructed. The existing MBGR and drainage facilities will also be
replaced.

Study Purpose

The purpose of this Ramp Closure Study (RCS) is to evaluate the anticipated effects of closing
the connectors on a temporary long-term basis as required by the Caltrans Project Development
Procedures Manual, Chapter 8, and in accordance with the Caltrans Standard Environmental
Reference. The RCS will evaluate the anticipated project effects on businesses, commuters and
other services dependent on access via the connectors and recommend measures to minimize
related effects to the community. The closure is anticipated to be approximately 50 working days
on the northbound I-5 to SR-133 connector (full closure) and approximately 200 working days
for the southbound SR-133 to I-5 connector (one lane closure during the day and full closure at
night if necessary).

The existing connectors provide direct access northbound from Interstate 5 to SR-133 (The
Eastern Transportation Corridor) and southbound from SR-133 to Interstate 5. SR-133 is three
lanes approaching the connectors, which become two lanes and merges with I-5, which consists
of five lanes.

A brief description of the project area is as follows:

Land Uses: this area of Irvine is designated research and industrial, community and regional
commercial and the Orange County Great Park. The project area is bounded by Planning Area 40
— the Irvine Spectrum 8 to the north; Planning Area 51 — the Orange County Great Park to the
east; Planning Area 31 — the Irvine Medical and Science Complex II to the west; and Planning
Area 32 — the Irvine Technology Center to the south. There is also land being used for
agriculture north of the project area.

Major Activity Centers: The Irvine Spectrum is the major activity center in the vicinity of the
project. It is located approximately 1 mile south of the project area on I-5 at the Alton Parkway
exit. The Spectrum contains a variety of entertainment establishments, restaurants and retail
stores.



Commercial Developments: The land south of the project area is zoned for commercial uses;
however, these areas will not be affected by the project as ingress/egress will always be
maintained.

Freeway Dependent Businesses: There are no businesses in the project area that are dependent
on the freeways.

Study Procedures

The Department Environmental Handbook, Volume 4, Community Impact Assessment provides
the following guidelines that should be considered in the preparation of ramp closure studies:

e The geographical scope of the Ramp Closure Study should generally be limited to
businesses within one half-mile of the ramp unless compelling reasons for a larger study
are evident.

e The study should determine the degree to which businesses are dependent on freeway
access.

e Mitigation measures such as the use of staging, expediting construction, building
temporary ramps and detours, signing, and closely working with businesses should be
considered to minimize or avoid the effects on local businesses.

Conclusion

e There are no businesses in the project area that will be impacted by the connector
closures.

e Detour routes for all long-term closures have been identified to accommodate access
changes lost due to the temporary long-term closures. The detour routes represent a short-
term inconvenience, but do not represent a substantial burden to either businesses or the
traveling public.

TMP Strategies

Public Information — a public information campaign will disseminate information about the
construction activities and its impacts on the transportation system as well as measures the public
may employ to avoid anticipated traffic delays during construction.

Brochures/Mailers — PIO decides if we will have these.
Press Releases — PIO decides if we will have these.

Motorist Information Strategies — the following methods will be used to provide motorists
with real-time traffic data so they can make driving decisions that will allow them to take
alternate routes to avoid the construction area:



Portable Changeable Message Signs (PCMS) — PCMS will be placed at key locations to
notify motorists of the connector closures and alternate routes.

Construction Area Signs — roadway guide signs will be installed two weeks prior to
construction to notify motorists of upcoming lane closures.

Incident Management — to expeditiously deal with any traffic incidents that occur near the
construction zone in order to minimize congestion, the following elements will be implemented:

Construction Zone Enhanced Enforcement Program (COZEEP) — the California Highway
Patrol (CHP) will be contracted to provide enforcement services through the construction zone.

Freeway Service Patrol (FSP) — the FSP provides towing services and is available to
swiftly remove vehicles from the roadway.

Transportation Management Center (TMC) Support — the TMC will facilitate and
monitor traffic and incident information as well as coordinate communication among the
construction personnel, CHP, traffic management team, etc..

Construction Strategies — the following measures will be included in the plans and specifica-
tions to ensure the contractor reduces construction time, minimizes traffic disruptions and

enhances safety:

e Connector Closure Chart
e Construction Staging and Traffic Handling Plans
e Night Work

Alternate Route Strategy — a detour will be employed to route motorists on to alternate
highways and adjacent surface streets away from the work zone. The detour plan will be
provided in the contract documents during final design.

Coordination Elements:

Emergency Responders — coordination with local jurisdictions and emergency service
providers (e.g., CHP, local police, fire, paramedics) will be made during final design to notify
them of future lane closures and to identify alternate routes through the project area. The
following emergency service providers have been identified to provide services to the area

surrounding the project site:
Fire Protection Services:

e Orange County Fire Authority (714) 573-6500
Police Protection Services:

e California Highway Patrol (949) 559-7888
e Irvine Police Department: Sgt. Matt August; (949) 724-7023



Local government: (City/County)

e City Engineer; Mark Carroll; (949) 724-6410
e Orange County Public Works: Road Division Manager; Khalid Bazmi; (714) 245-
4575

Transit Operations — Transit agencies will be informed about the temporary connector closures
during final design.

e TCA — David Lowe, Director, Design/Construction, (949) 754-3488
e OCTA - Radio Dispatcher, (714) 265-4331

Commercial Vehicle Operations - Commercial vehicle operators will be notified of all planned
construction activities and connector closures. Contacts for commercial vehicle operations
include:

e California Trucking Association (CTA) in Sacramento, CA; Phone (916) 373-
3524

Access Time Analysis: (Checked during peak periods)
Detour from southbound SR-133 to southbound I-405 to I-5 took 4 minutes; 3 miles

Detour from northbound I-5 to Sand Canyon Avenue to Irvine Blvd. to SR-133 took 7 minutes;
3 miles



RAMP CLOSURE STUDY
For the SR-133/I-5 Northbound/Southbound Connector Project

Project Description

This report was prepared to address the impacts of temporarily closing the north and southbound
connectors between SR-133 and I-5 in the city of Irvine. These closings are necessary in order to
repair and stabilize the roadway and slope embankment. The slope embankment is showing signs
of distress (e.g., cracking, differential settlement, cavities) and the pavement is exhibiting tension
cracking. The purpose of the proposed project is to fix the deficiencies by removing the pave-
ment structural section and the upper 5 feet of the soil sub-grade. Deep injection grouting will be
performed to address the roadway tension cracks. The backfill will be reinforced by a geogrid
and the pavement will be reconstructed. The existing MBGR and drainage facilities will also be
replaced.

Study Purpose

The purpose of this Ramp Closure Study (RCS) is to evaluate the anticipated effects of closing
the connectors on a temporary long-term basis as required by the Caltrans Project Development
Procedures Manual, Chapter 8, and in accordance with the Caltrans Standard Environmental
Reference. The RCS will evaluate the anticipated project effects on businesses, commuters and
other services dependent on access via the connectors and recommend measures to minimize
related effects to the community. The closure is anticipated to be approximately 14 months on
the northbound I-5 to SR-133 connector (full closure) and approximately 14 months for the
southbound SR-133 to I-5 connector (partial closure).

The existing connectors provide direct access northbound from Interstate 5 to SR-133 (The
Eastern Transportation Corridor) and southbound from SR-133 to Interstate 5. SR-133 is three
lanes approaching the connectors, which become two lanes and merges with I-5, which consists
of five lanes.

A brief description of the project area is as follows:

Land Uses: this area of Irvine is designated research and industrial, community and regional
commercial and the Orange County Great Park. The project area is bounded by Planning Area 40
— the Irvine Spectrum 8 to the north; Planning Area 51 — the Orange County Great Park to the
east; Planning Area 31 — the Irvine Medical and Science Complex II to the west; and Planning
Area 32 — the Irvine Technology Center to the south. There is also land being used for
agriculture north of the project area.

Major Activity Centers: The Irvine Spectrum is the major activity center in the vicinity of the
project. It is located approximately 1 mile south of the project area on I-5 at the Alton Parkway
exit. The Spectrum contains a variety of entertainment establishments, restaurants and retail
stores.



Commercial Developments: The land south of the project area is zoned for commercial uses;
however, these areas will not be affected by the project as ingress/egress will always be
maintained.

Freeway Dependent Businesses: There are no businesses in the project area that are dependent
on the freeways.

Study Procedures

The Department Environmental Handbook, Volume 4, Community Impact Assessment provides
the following guidelines that should be considered in the preparation of ramp closure studies:

e The geographical scope of the Ramp Closure Study should generally be limited to
businesses within one half-mile of the ramp unless compelling reasons for a larger study
are evident.

e The study should determine the degree to which businesses are dependent on freeway
access.

e Mitigation measures such as the use of staging, expediting construction, building
temporary ramps and detours, signing, and closely working with businesses should be
considered to minimize or avoid the effects on local businesses.

Conclusion

e There are no businesses in the project area that will be impacted by the connector
closures.

e Detour routes for all long-term closures have been identified to accommodate access
changes lost due to the temporary long-term closures. The detour routes represent a
temporary inconvenience, but do not represent a substantial burden to either businesses or
the traveling public.

TMP Strategies

Public Information — a public information campaign will disseminate information about the
construction activities and its impacts on the transportation system as well as measures the public
may employ to avoid anticipated traffic delays during construction.

Brochures/Mailers — PIO decides if we will have these.
Press Releases — PIO decides if we will have these.

Motorist Information Strategies — the following methods will be used to provide motorists
with real-time traffic data so they can make driving decisions that will allow them to take
alternate routes to avoid the construction area:



Portable Changeable Message Signs (PCMS) — PCMS will be placed at key locations to
notify motorists of the connector closures and alternate routes.

Construction Area Signs — roadway guide signs will be installed two weeks prior to
construction to notify motorists of upcoming lane closures.

Incident Management — to expeditiously deal with any traffic incidents that occur near the
construction zone in order to minimize congestion, the following elements will be implemented:

Construction Zone Enhanced Enforcement Program (COZEEP) — the California Highway
Patrol (CHP) will be contracted to provide enforcement services through the construction zone.

Freeway Service Patrol (FSP) — the FSP provides towing services and is available to
swiftly remove vehicles from the roadway.

Transportation Management Center (TMC) Support — the TMC will facilitate and
monitor traffic and incident information as well as coordinate communication among the
construction personnel, CHP, traffic management team, etc..

Construction Strategies — the following measures will be included in the plans and specifica-
tions to ensure the contractor reduces construction time, minimizes traffic disruptions and
enhances safety:

e Connector Closure Chart
e Construction Staging and Traffic Handling Plans
e Night Work

Alternate Route Strategy — a detour will be employed to route motorists on to alternate
highways and adjacent surface streets away from the work zone. The detour plan will be
provided in the contract documents during final design.

Coordination Elements:

Emergency Responders — coordination with local jurisdictions and emergency service
providers (e.g., CHP, local police, fire, paramedics) will be made during final design to notify
them of future lane closures and to identify alternate routes through the project area. The
following emergency service providers have been identified to provide services to the area
surrounding the project site:

Fire Protection Services:
e Orange County Fire Authority (714) 573-6500
Police Protection Services:

o California Highway Patrol (949) 559-7888
e Irvine Police Department: Sgt. Matt August; (949) 724-7023



Local government: (City/County)

e City Engineer; Mark Carroll; (949) 724-6410
e Orange County Public Works: Road Division Manager; Khalid Bazmi; (714) 245-
4575

Transit Operations — Transit agencies will be informed about the temporary connector closures
during final design.

e TCA —David Lowe, Director, Design/Construction, (949) 754-3488
e OCTA — Radio Dispatcher, (714) 265-4331

Commercial Vehicle Operations - Commercial vehicle operators will be notified of all planned
construction activities and connector closures. Contacts for commercial vehicle operations
include:

e California Trucking Association (CTA) in Sacramento, CA; Phone (916) 373-
3524

Access Time Analysis: (Checked during peak periods)
Detour from southbound SR-133 to southbound I-405 to I-5 took 4 minutes; 3 miles

Detour from northbound I-5 to Sand Canyon Avenue to Irvine Blvd. to SR-133 took 7 minutes;
3 miles



From: Karimi, Mohssen@DOT

To: Ta, Keith DOT

Subject: FW: Concurrence of 12-0N1101 SSP for Liquidated Damages for late closures pick-up
Date: Thursday, April 30, 2015 11:35:31 AM

Attachments: 12-4.03_A07-19-13.docx

Keith

Lets put this as approval for LD.

Mohssen Karimi, MS,PE

Office Engineer

District 12 - Design

3347 Michelson Dr

Irvine CA 92612

www.dot.ca.gov

email: mohssen.karimi@dot.ca.gov
Phone: 949 724-2476

Ef (altrans
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From: Yassa, Nabil@DOT

Sent: Thursday, April 30, 2015 11:24 AM

To: Seyed-Moghaddam, Amir@DOT; Karimi, Mohssen@DOT

Subject: FW: Concurrence of 12-0N1101 SSP for Liquidated Damages for late closures pick-up

FYI

From: Yassa, Nabil@DOT

Sent: Thursday, April 30, 2015 11:22 AM

To: Nguyen, Son T@DOT; Huynh, Khai T@DOT; Varipapa, Mike A@DOT

Cc: Ruiz, Patricia@DOT,; Lin, Frank S@DOT

Subject: Concurrence of 12-0N1101 SSP for Liquidated Damages for late closures pick-up

Concurrence is provided by Construction / Constructability Branch of 12-ON1101 SSP for liquidated
damages for late closures pick-up.

Nabil Yassa, PE
D12 Construction
724-2882

From: Nguyen, Son T@DOT

Sent: Thursday, April 30, 2015 11:14 AM

To: Yassa, Nabil@DOT; Ruiz, Patricia@DOT

Cc: Karimi, Mohssen@DOT; Ta, Keith Q@DOT; Huynh, Khai T@DOT; Lai, James Anthony@DOT; Seyed-
Moghaddam, Amir@DOT; Mohammadi, Essy@DOT; Siddiqui, Adam@DOT

Subject: FW: Liquidated damages for late pick-up EA # ON1101


mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=KARIMI-DEHCHESHMEH,74659428-8271-4726-91A0-4FAD2625FCA12BA
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Section 12-4.03. Include (1) if estimated damages equal or exceed $6,000 per hour for a mainline segment or connector closure, (2) for District 7 projects, or (3) if a contingency plan is required.





1. Use if estimated damages equal or exceed $6,000 per hour for a mainline segment or connector closure. The District Traffic Operations office will calculate the damages. The concurrence of the Regional or District Division Chief of Construction is required when damages are included. Edit the number and type of facilities as appropriate. Calculate damages as follows:



		Mainline or connector

		For the 1st half hour, without exceeding .5% of the bid item list or $3,000 per 10 minutes, use the higher of the following:

1.	50% of the amount for 10-minute intervals

2.	$1,000 per 10 minutes



For the 2nd half hour, use the higher of the following:

1.	75% of the amount for 10-minute intervals

2.	$1,000 per 10 minutes



For the 2nd hour and beyond, use the amount for 10-minute intervals.

		Example:

Amount = $18,000/hour based on traffic volumes over a 2-hour period



1st half hour = $3,000/10 minutes x 50% = $1,500/10 minutes (> $1,000/10 minutes)



2nd half hour = $3,000/10 minutes x 75% = $2,250/10 minutes (> $1,000/10 minutes)



2nd hour and beyond = $3,000/10 minutes







Add to the RSS for section 12-4.03B:

For each 10-minute interval or fraction thereof past the time specified to open the closure, the Department deducts the amount for liquidated damages per interval shown in the table below. Liquidated damages are limited to 5 percent of the total bid per occurrence. Liquidated damages are not assessed if the Engineer orders the closure to remain in place beyond the scheduled pickup time.

		Type of facility

		Route 

		Direction or Segment

		Period

		Liquidated damages/interval ($)



		Mainline

		5,133

		

		1st half hour

2nd half hour

2nd hour and beyond

		$1,300/ 10 minutes

$1,900/ 10 minutes

$2,600 / 10 minutes



		Connector

		5/133 NB

133/5 SB

		

		1st half hour

2nd half hour

2nd hour and beyond

		$1,400 / 10 minutes

$2,100 / 10 minutes

$2,800 / 10 minutes









2. Use for District 7 projects. Check with the District Traffic Manager to edit for days of week as appropriate.

Replace "Sunday" at each occurrence in the 1st paragraph of the RSS for section 12-4.03B with:

Friday



Pars. 3–5. Use if an activity requires a contingency plan.

3. Insert activities requiring a contingency plan. Activities include:

		Activity requiring a full roadway closure



		Blasting



		Rapid-set concrete activities, including concrete slab replacement



		Roadway excavations encroaching on the traveled way not protected by Type K railing



		Cold-planing HMA for depths of 2 inches or greater



		HMA paving



		Asphalt or concrete grinding



		Chip seal



		Asphalt or concrete pavement sealing



		Bridge work



		Placement of bar reinforcing steel or structural members



		Falsework erection or removal, including adjustments



		Bridge demolition



		Striping







Add to the RSS for section 12-4.03C:

Submit a contingency plan for each of the following activities: 

1.	Mainline

2.	Connector

3.	_____

4.	_____



4

Discuss the contingency plan with the Engineer at least 5 business days before starting the activity.



5. Use if 3 business days is not appropriate. Insert number of days. Change "business days" to "days" if more than 5 days are required.

Replace the 5th paragraph of the RSS for section 12-4.03C with:

Submit revisions to a contingency plan at least 5 business days before starting the activity requiring a contingency plan. Allow 2 business days for review of the revised contingency plan.


Please provide Construction concurrence for this revised SSP.
Thanks,

Son Nguyen

Chief, Design Branch E

District 12 Value Analysis Coordinator

Caltrans District 12 - Division of Capital Programs
3347 Michelson Drive, Suite 100

Irvine, CA 92612

Phone: (949) 724-2138

E-mail: Son.Nguyen@dot.ca.gov

From: Huynh, Khai T@DOT

Sent: Thursday, April 30, 2015 11:11 AM

To: Yassa, Nabil@DOT

Cc: Ruiz, Patricia@DOT; Nguyen, Son T@DOT

Subject: RE: Liquidated damages for late pick-up EA # ON1101

Thanks Nabil. | will change it to 5 days

From: Yassa, Nabil@DOT

Sent: Thursday, April 30, 2015 11:04 AM

To: Huynh, Khai T@DOT

Cc: Ruiz, Patricia@DOT

Subject: RE: Liquidated damages for late pick-up EA # ON1101

Khai,
3 days-notice is too short, 5 days is reasonable.

From: Huynh, Khai T@DOT

Sent: Thursday, April 30, 2015 10:50 AM

To: Huynh, Khai T@DOT; Seyed-Moghaddam, Amir@DOT; Yassa, Nabil@DOT; Ruiz, Patricia@DOT
Cc: Nguyen, Son T@DOT; Siddiqui, Adam@DOT; Lai, James Anthony@DOT

Subject: RE: Liquidated dameges for late pick-up EA # ON1101

Please see attachment for rivised SSP thanks

From: Huynh, Khai T@DOT

Sent: Thursday, April 30, 2015 10:28 AM

To: Seyed-Moghaddam, Amir@DOT; Yassa, Nabil@DOT; Ruiz, Patricia@DOT
Cc: Nguyen, Son T@DOT; Siddiqui, Adam@DQOT; Lai, James Anthony@DOT
Subject: RE: Liquidated dameges for late pick-up EA # ON1101

Hi Patricia,
Route number added per your comment. Please concur. Thanks

Amir,


mailto:Son.Nguyen@dot.ca.gov

| added the route number to the SSP.

From: Seyed-Moghaddam, Amir@DOT

Sent: Wednesday, April 29, 2015 12:59 PM

To: Yassa, Nabil@DOT; Ruiz, Patricia@DOT

Cc: Nguyen, Son T@DOT; Siddiqui, Adam@DQOT; Lai, James Anthony@DOT; Huynh, Khai T@DOT
Subject: RE: Liquidated dameges for late pick-up EA # ON1101

Sorry. Here is the attachment.

From: Seyed-Moghaddam, Amir@DOT

Sent: Wednesday, April 29, 2015 12:57 PM

To: Yassa, Nabil@DOT; Ruiz, Patricia@DOT

Cc: Nguyen, Son T@DOT; Siddiqui, Adam@DQOT; Lai, James Anthony@DOT; Huynh, Khai T@DOT
Subject: Liquidated dameges for late pick-up EA # ON1101

Hi Nabil/Patricia,

Attached please find the calculations for late pick-up for this project. Please review and get back to
me ASAP. At this time we do not have the traffic counts for all the segments of this project, but with
the past experiences and projects, we have come up with these numbers.

Amir Seyed
TMP, South Branch
(949)440-4479



Damage for Late PU-Calculationsr.xls

DAMAGE FOR LATE REOPENING OF CLOSURES

Route : I-5/SR133 Interchage Rehab.
Location: Route 5/133 Separation in Irvine
Traffic Date: 01/26/2015 to 01/31/2015
Closure:

Adjusted Capacity= |I|Vph
Truck % (T) =

Unit Delay Cost = 0.212 [C= 0.19 (1-T/100)+0.46(T/100)]
(Based on $0.19 auto and $0.46 Trucks)

Hour Demand Capacity Cum Cum Cum Average Time  Delay Unit Total
of Day Demand Capacity Queue Queue Interval Interval Delay Cost Delay Cost
a b c d e f g h ] k
Veh Veh Vph Veh Veh Veh Min  VehxMin $ $
05-06AM | 1442 0 1442 0 1442 721 60 43260  $0.212 $9,154
06-07AM| 1036 0 2478 0 2478 1960 60 117600 $0.212 $24,884
Average Delay cost of 2 first hours $17,019
Delay cost/10 Min = $17,019 /6 = $2,836
AMOUNT USED
1st half hour/10 Min $1,400 use the higher of $1,400 or $1000 $1,400 /10 Min
2nd half hour/10 Min $2,100 use the higher of $2,100 or $1000 $2,100 /10 Min
2nd hour and beyond/10 Min $2,800 use the amount for 10 minutes interval $2,800 /10 Min
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