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California Regional Water Quality Control Board
Santa Ana Region

July 20, 2009
STAFF REPORT
ITEM: *9

SUBJECT: Amendment of Order No. R8-2007-0041, NPDES No. CAG918002,
general discharge permit for discharges to surface waters of groundwater
resulting from groundwater dewatering operations and/or groundwater
cleanup activities at sites within the San Diego Creek/Newport Bay
Watershed polluted by petroleum hydrocarbons, solvents, metals and/or
salts - Order No. R8-2009-0045

DISCUSSION:

On November 30, 2007, the Regional Water Board adopted Order No. R8-2007-0041,
NPDES No. CAG918002, prescribing general waste discharge requirements for
discharges to surface waters of groundwater resulting from groundwater dewatering
operations and/or groundwater cleanup activities at sites within the San Diego
Creek/Newport Bay watershed polluted by petroleum hydrocarbons, solvents, metals
and/or salts.

Order No. R8-2007-0041 consolidated the requirements of two general permits for
discharges within the San Diego Creek/Newport Bay watershed: Order No. R8-2007-
0008, NPDES No. CAG918001 (General Groundwater Cleanup Permit for Discharges
to Surface Waters of Extracted and Treated Groundwater Resuiting from the Cleanup of
Groundwater Polluted by Petroleum Hydrocarbons, Solvents, Metals and/or Salts), and
Order No. R8-2004-0021, NPDES No. CAG998001 (General Waste Discharge
Requirements for Short-term Groundwater-Related Discharges and De Minimus
Wastewater Discharges to Surface Waters within the San Diego Creek/Newport Bay
Watershed). Specifically, Order No. 2007-0041 includes requirements to regulate
groundwater-related discharges that may contain selenium, nutrients, volatile organic
compounds, solvents or metals. The intent of this Order was to expedite the processing
of applications and permitting for projects for which authorization under both Order No.
2007-0008 and Order No. R8-2004-0021 would otherwise have been necessary.

Order No. R8-2004-0021, NPDES No. CAG998002, regulates short-term groundwater-
related discharges that are expected to last one year or less, and discharges that pose
an insignificant threat to water quality (de minimus discharges) within the San Diego
Creek/ Newport Bay watershed. This Order was amended by Order No. R8-2006-0065
to allow the discharge of wastewater effluent associated with pilot testing of selenium
and nitrogen treatment technologies and BMPs and to prohibit the discharge of brine,
resins, sludge or other secondary concentrates from treatment systems to surface
waters. In summary, Order No. R8-2004-0021, as amended by Order No. R8-2006-
0065, regulates the following types of discharges in the watershed:
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General WDRs for Groundwater Discharges to Surface Waters

San Diego Creek/Newport Bay Watershed

a. Short-term (one year or less duration) discharges from activities involving
groundwater extraction and discharge:

(1)  Wastes associated with well installation, development, test pumping
and purging;

(2)  Aquifer testing wastes;

(3) Dewatering wastes from subterranean seepage; and

(4)  Groundwater dewatering wastes at construction sites.

b. Discharges that pose an insignificant threat to water quality:

(1)  Construction dewatering wastes not involving groundwater (except
storm water dewatering at construction sites)';

(2) Discharges resulting from hydrostatic testing of vessels, pipelines,
tanks, etc.;

3) Discharges resulting from the maintenance of potable water supply
pipelines, tanks, reservoirs, etc.;

4 Discharges resulting from the disinfection of potable water supply
pipelines, tanks, reservoirs, etc.;

)] Discharges from potable water supply systems resulting from system
failures, pressure releases, etc.;

(6) Discharges from fire hydrant testing or flushing;

(7) Non-contact cooling water;

(8) Air conditioning condensate;

(99 Swimming pool drainage;

(10) Discharges resulting from diverted stream flows;

(11) Discharges from residential sump pumps; and

(12) Other similar types of wastes, which pose a de minimus threat to
water quality, yet technically must be regulated under waste
discharge requirements.

C. Wastewater effluent associated with testing of selenium and nitrogen
treatment technologies and BMPs.

In the process of consolidation of the requirements of Order No. R8-2004-0021, as
amended by Order No. R8-2006-0065, into Order No. R8-2007-0041, certain types of
discharges were inadvertently omitted. Specifically, Order No. R8-2007-0041 failed to
include ltems b. and c. of the above listing (i.e., de minimus types of discharges and
wastewater associated with testing of selenium and nitrogen treatment technologies and
BMPs). Order No. R8-2004-0021 is due to expire on December 20, 2009 and is not
planned to be renewed since regulatory coverage can and will be provided under Order
No. R8-2007-0041. However, it is necessary to amend Order No. R8-2007-0041 to
include the discharges identified in items b. and c. above, as well as the discharge
prohibition added by Order No. R8-2006-0065.

Storm water discharges are covered under separate permit.
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General WDRs for Groundwater Discharges to Surface Waters

San Diego Creek/Newport Bay Watershed

Furthermore, based on input from some of the Dischargers, it is necessary to clarify in
Order No. R8-2007-0041, that for certain metals (including lead, cadmium, copper,
chromium (ll), nickel, silver, and. zinc), the toxicity of which is hardness-dependent, the
fifth percentile hardness value to be used in calculating the applicable criteria/effluent
limits cannot exceed 400 mg/L, unless a site specific water effect ratio (WER) is
developed and approved by the Regional Water Board. The California Toxic Rule,
which specifies numeric criteria for these metals using equations in which hardness is a
variable, explains that if the hardness is over 400 mg/L, two options are available to
calculate the freshwater metals criteria: (1) Calculate the criterion using a default WER
of 1.0 and using a hardness of 400 mg/L in the hardness equation; or (2) calculate the
criterion using a WER and the actual ambient hardness of the surface water in the
equation.

The following are the recommended changes to Order No. R8-2007-0041. Deleted text
is struck out and added text is bold and highlighted.

1. Order No. R8-2007-0041, page 4, modify last paragraph of Section I. Discharge
Information as follows:

This general permit will regulate de minimus discharges and wastewater
effluent associated with testing of selenium and nitrogen treatment
technologies and BMPs, and discharges of treated wastewater from
groundwater dewatering and/or groundwater remediation activities at sites
polluted by petroleum hydrocarbons, solvents, metals and/or salts within the San
Diego Creek/Newport Bay watershed.

2. Order No. R8-2007-0041, page 6, modify paragraph 5., as follows:

5. The Discharger shall submit for approval by the Executive Officer of the
Regional Water Board a fixed hardness value based on the 5th percentile of
effluent hardness measurements or the average ambient receiving water
hardness measurements for those sites polluted with metals (lead, cadmium,
copper, chromium (lll), nickel, silver, and zinc). For purposes of calculating
the applicable fresh water aquatic life criteria and effluent limitations for
metals, the required fifth percentile hardness value has an upper limit of
400 mg/L as calcium carbonate, unless a site specific water effect ratio
(WER) is developed and approved by the Regional Water Board. The
California Toxic Rule explains that if the hardness is over 400 mg/L, two
options are available to calculate the freshwater metals criteria (which
are used as the basis for setting effluent limitations): (1) Calculate the
criterion using a default WER of 1.0 and using a hardness of 400 mg/L in
the hardness equation; or (2) calculate the criterion using a WER and
the actual ambient hardness of the surface water in the equation.
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General WDRs for Groundwater Discharges to Surface Waters

San Diego Creek/Newport Bay Watershed

3. Order No. R8-2007-0041, page 8, modify paragraph 11.B.3., as follows:

3. For freshwater discharges, within forty five (45) days of the effective date of this
Order, Dischargers from those sites polluted with leaded gasoline or metals shall
submit for approval by the Regional Water Board Executive Officer the proposed
hardness value based on 5th percentile of effluent hardness measurements or
the average ambient freshwater receiving water hardness measurements. Once
approved by the Executive Officer, this hardness value shall be the basis for
determining the lead/metals effluent limits for the discharge from Attachment
“BdJ” of this Order.

4. Order No. R8-2007-0041, page 10, modify last paragraph of Finding B., as follows:

In summary, this general permit will regulate discharges from activities involving
groundwater dewatering, discharges that pose an insignificant threat to
water quality, wastewater effluent associated with testing of selenium and
nitrogen treatment technologies and BMPs and groundwater remediation in
areas where contamination from petroleum hydrocarbons, solvents, metals
and/or salts may be present. These activities include the following:

1. Wastes associated with well installation, development, test pumping and

purging;

Aquifer testing wastes;

Dewatering wastes from subterranean seepage;

Groundwater dewatering wastes at construction sites;-anrd

Groundwater remediation.

Discharges resulting from hydrostatic testing of vessels, pipelines, tanks,

etc.;

Discharges resulting from the maintenance of potable water supply

pipelines, tanks, reservoirs, etc.;

8. Discharges resulting from the disinfection of potable water supply
pipelines, tanks, reservoirs, etc.;

9. Discharges from potable water supply systems resulting from initial
system startup, routine startup, sampling of influent flow, system failures,
pressure releases, etc.; .

10. Discharges from fire hydrant testing or flushing;

11. Air conditioning condensate;

12. Swimming pool discharge;

13.Discharges resulting from diverted stream flows;

14.Decanted filter backwash wastewater and/or sludge dewatering filtrate
water from water treatment facilities;

15. Discharges of wastewater effluent associated with testing of selenium and
nitrogen treatment technologies and BMPs into surface water; and

16. Other similar types of wastes as determined by the Regional Water Board
Executive Officer, which pose a de minimus threat to water quality yet
must be regulated under waste discharge requirements.

ok wn

N
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General WDRs for Groundwater Discharges to Surface Waters

San Diego Creek/Newport Bay Watershed

5. Order No. R8-2007-0041, page 17, add new paragraph G. in Section IV., as follows:

G. The discharge of brine, resins, sludge or other secondary concentrates
from treatment systems to surface waters is prohibited.

RECOMMENDATION.:
Adopt Order No. R8-2009-0045 as presented.
Comments were solicited from the following agencies:

U.S. Environmental Protection Agency, Permits Issuance Section (WTR-5) — Doug
Eberhardt

U.S. Army District, Los Angeles, Corps of Engineers - Regulatory Branch
U.S. Fish and Wildlife Service, Carlsbad

State Water Resources Control Board, Office of the Chief Counsel — David Rice
State Department of Water Resources, Glendale

State Department of Fish and Game, San Diego — Dolores Duarte
California Department of Public Health, Santa Ana - Oliver Pacifico
Orange County Water District - Nira Yamachika/Greg Woodside

Orange County Public Works - Chris Crompton

Orange County Public Works, Flood Control — Andy Ngo

Orange County Health Care Agency — Larry Honeybourne

South Coast Air Quality Management District - — Dr. Barry R. Wallerstein
Orange County Coastkeeper - Garry Brown

Lawyers for Clean Water C/c San Francisco Baykeeper

Dr. Jack Skinner

Defend the Bay - Robert J. Caustin

Irvine Ranch Water District - Steve Malloy

California Department of Transportation, District 12 - Grace Pina-Garrett
City of Tustin - Dana R. Kasdan

Irvine Community Development Company — Tina Bachelder

City of Lake Forest - Robert L. Woodings

City of Laguna Hills — Kenneth Rosenfield

Golden State Water Company — Brandy O'Gorman, bogorman@gswater.com
City of Newport Beach - John Kappeler

City of Santa Ana Public Works Agency - James Ross

City of Irvine - Steve Ollo

City of Costa Mesa — Fariba Fazeli

Foothill Engineering & Dewatering - Wendell Bradford



California Regional Water Quality Control Board
Santa Ana Region

Order No. R8-2009-0045

Amending Order No. R8-2007-0041, NPDES No. CAG918002

General Discharge Permit For Discharges To Surface Waters Of Groundwater
Resulting From Groundwater Dewatering Operations And/Or Groundwater Cleanup
Activities At Sites Within The San Diego Creek/Newport Bay Watershed Polluted By

Petroleum Hydrocarbons, Solvents, Metals And/Or Salts

The California Regional Water Quality Control Board, Santa Ana Region (hereinafter
Regional Water Board), finds that:

1.

On November 30, 2007, the Regional Water Board adopted Order No. R8-2007-
0041, NPDES No. CAG918002, prescribing general waste discharge
requirements for discharges to surface waters of groundwater resulting from
groundwater dewatering operations and/or groundwater cleanup activities at sites
within the San Diego Creek/Newport Bay watershed polluted by petroleum
hydrocarbons, solvents, metals and/or salts.

Order No. R8-2007-0041 consolidated the requirements of two general permits
for discharges within the San Diego Creek/Newport Bay watershed; Order No.
R8-2007-0008, NPDES No. CAG918001, and Order No. R8-2004-0021, NPDES
No. CAG998001. Specifically, Order No. R8-2007-0041 includes requirements to
regulate groundwater-related discharges that may contain selenium, nutrients,
volatile organic compounds, solvents or metals.

Order No. R8-2004-0021, NPDES No. CAG998002, regulates the short-term
groundwater-related discharges that are expected to last one year or less, and
discharges that pose an insignificant threat to water quality (de minimus
discharges) within the San Diego Creek/Newport Bay watershed. This Order
was amended by Order No. R8-2006-0065 to authorize discharges of wastewater
effluent associated with testing of selenium and nitrogen treatment technologies
and BMPs and to prohibit the discharge of brine, resins, sludge or other
secondary concentrates from treatment systems to surface waters.

In the process of consolidation of permit requirements in Order No. R8-2007-
0041, certain discharges regulated under Order No. R8-2004-0021, as amended,
were omitted. Specifically, Order No. R8-2007-0041 failed to include de minimus
discharges and wastewater effluent associated with testing of selenium and
nitrogen treatment technologies and BMPs. Further, Order No. R8-2007-0041
failed to include the prohibition regarding the discharge of brine, resins, sludge or
other secondary concentrates from treatment systems to surface waters. Order
No. R8-2004-0021 is due to expire on December 20, 2009 and is not planned to
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be renewed since regulatory coverage can and should be provided under Order
No. R8-2007-0041. However, it is necessary to amend Order No. R8-2007-0041
to include the previously omitted de minimus discharges, discharges resulting
from the testing of nitrogen and selenium treatment technologies and BMPs, and
to include the prohibition specified in Order No. R8-2006-0065.

5. In accordance with California Water Code Section 13389, amending the general
waste discharge requirements for the types of discharges regulated under Order
No. R8-2007-0041 is exempt from those provisions of the California
Environmental Quality Act contained in Chapter 3 (Commencing with Section
21100), Division 13 of the Public Resources Code.

6. The Regional Water Board has notified the dischargers and other interested
agencies and persons of its intent to amend Order No. R8-2007-0041 and has
provided them with an opportunity to submit their written views and
recommendations.

7. The Regional Water Board, in a public meeting, heard and considered all
comments pertaining to the amendment of general waste discharge requirements
for de minimus discharges.

IT IS HEREBY ORDERED that Order No. R8-2007-0041 be amended as follows:

1. Order No. R8-2007-0041, page 4, modify last paragraph of Section |. Discharge
Information as follows:

This general permit will regulate de minimus discharges and wastewater effluent
associated with testing of selenium and nitrogen treatment technologies and
BMPs, and discharges of treated wastewater from groundwater dewatering
and/or groundwater remediation activities at sites polluted by petroleum
hydrocarbons, solvents, metals and/or salts within the San Diego Creek/Newport
Bay watershed.

2. Order No. R8-2007-0041, page 6, modify paragraph 5., as follows:

5. The Discharger shall submit for approval by the Executive Officer of the
Regional Water Board a fixed hardness value based on the 5th percentile of
effluent hardness measurements or the average ambient receiving water
hardness measurements for those sites polluted with metals (lead, cadmium,
copper, chromium (lll), nickel, silver, and zinc). For purposes of calculating
the applicable fresh water aquatic life criteria and effluent limitations for
metals, the required fifth percentile hardness value has an upper limit of 400
mg/L as calcium carbonate, unless a site specific water effect ratio (WER) is
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developed and approved by the Regional Water Board. The California Toxic
Rule explains that if the hardness is over 400 mg/L, two options are available
to calculate the freshwater metals criteria (which are used as the basis for
setting effluent limitations): (1) Calculate the criterion using a default WER of
1.0 and using a hardness of 400 mg/L in the hardness equation; or (2)
calculate the criterion using a WER and the actual ambient hardness of the
surface water in the equation.

3. Order No. R8-2007-0041, page 8, modify paragraph 11.B.3., as follows:

3.

For freshwater discharges, within forty five (45) days of the effective date of
this Order, Dischargers from those sites polluted with leaded gasoline or
metals shall submit for approval by the Regional Water Board Executive
Officer the proposed hardness value based on 5th percentile of effluent
hardness measurements or the average ambient freshwater receiving water
hardness measurements. Once approved by the Executive Officer, this
hardness value shall be the basis for determining the lead/metals effluent
limits for the discharge from Attachment “B” of this Order.

Order No. R8-2007-0041, page 10, modify last paragraph of Finding B., as

follows:

In summary, this general permit will regulate discharges from activities involving
groundwater dewatering, discharges that pose an insignificant threat to water
quality, wastewater effluent associated with testing of selenium and nitrogen
treatment technologies and BMPs and groundwater remediation in areas where
contamination from petroleum hydrocarbons, solvents, metals and/or salts may
be present. These activities include the following:

1.

Noahkown

©

Wastes associated with well installation, development, test pumping and
purging;

Aquifer testing wastes;

Dewatering wastes from subterranean seepage;

Groundwater dewatering wastes at construction sites;

Groundwater remediation.

Discharges resulting from hydrostatic testing of vessels, pipelines, tanks, etc.;
Discharges resulting from the maintenance of potable water supply pipelines,
tanks, reservoirs, etc;

Discharges resulting from the disinfection of potable water supply pipelines,
tanks, reservoirs, etc.;

Discharges from potable water supply systems resulting from initial system
startup, routine startup, sampling of influent flow, system failures, pressure
releases, etc;

10. Discharges from fire hydrant testing or flushing;
11. Air conditioning condensate;
12. Swimming pool discharge;
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13. Discharges resulting from diverted stream flows;

14. Decanted filter backwash wastewater and/or sludge dewatering filtrate water
from water treatment facilities;

15.Discharges of wastewater effluent associated with testing of selenium and
nitrogen treatment technologies and BMPs into surface water; and

16. Other similar types of wastes as determined by the Regional Water Board
Executive Officer, which pose a de minimus threat to water quality yet must be
regulated under waste discharge requirements.

5. Order No. R8-2007-0041, page 17, add new paragraph G. in Section IV., as
follows:

G. The discharge of brine, resins, sludge or other secondary concentrates from
treatment systems to surface waters is prohibited.

6. All other conditions and requirements of Order No. R8-2007-0041 shall remain
unchanged

I, Gerard J. Thibeault, Executive Officer, do hereby certify that the foregoing is a full, true,
and correct copy of an order adopted by the California Regional Water Quality Control
Board, Santa Ana Region, on July 20, 2009.

WA/ A

(_/Gerard J. Thibealilt
Executive Officer
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East Dyer Road and SR-55 ‘ January 25, 2010
Santa Ana, California Project No. 207384029

EXECUTIVE SUMMARY

In accordance with the State of California, Department of Transportation Contract No. 12A1139,
Task Order No. 29, Ninyo & Moore has performed a site investigation (SI) along East Dyer Road
and State Route 55 (SR-55) in the city of Santa Ana, California (site; Figure 1).

An ExxonMobil Service Station (Station) at 1351 East Dyer Road {approximately 120 feet
northwest and upgradient of the site) has a known fuel release to soil and groundwater. The dis-

solved plume has extended downgradient (southeast) at least as far as the site.

The objective of the SI is to evaluate the potential concerns associated with the Station in soil
and groundwater at the site in areas of proposed carthmoving. The results of this SI will be used
to evaluate worker safety and soil and groundwater handling procedures. Sampling locations
were screened for contaminants of concern in soil and groundwater including: total petroleurn
hydrocarbons as gasoline, total petroleum hydrocarbons as diesel, Title 22 Metals, and volatile

organic compounds (VOCs).

Based on the results of this SI the following conclusions have been made:

¢ Concentrations of Title 22 Metals detected in the surface samples at the site do not cause the
soil to require special handling.

*  Soil beneath the site is impacted with fuel products to the maximum depth explored (20 feet
below ground surface [bgs]). Because groundwater was encountered at approximately 13
feet bgs and fuel products are less dense than water (i.e. they float and dissolve near the sur-
face of the water table), it is conservative to assume that the soil below the water table to the
maximum expected construction depth is also impacted with fuel products.

*  Groundwater beneath the site is impacted with fuel products at levels that exceed the maxi-
mum contaminant levels. Because groundwater was encountered at approximately 13 feet
bgs, it is likely that construction dewatering will occur and contaminated groundwater han-
dling will be needed at this site.

*  The soil and groundwater impacts most likely resulted from a release from the Station up-
gradient from the site.

RECOMMENDATIONS

The following recommendations are based on the results and conclusions of the SI:
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*  Asite-specific Health and Safety Plan for the construction work should be prepared and re-
viewed by a Certified Industrial Hygienist.

»  Occupational Safety and Health Administration hazardous waste operations and emergency
response trained field personnel should be used for subsurface activities associated with this
project.

*  Due to the presence of soil impacted with fuel products at the site, earthwork associated with
this project should be conducted in accordance with South Coast Air Quality Management
District (SCAQMD) Rule 1166.

*  Monitoring for the presence of VOCs should be conducted with a photo-ionization detector
(PID) as required in the SCAQMD Rule 1166 permit.

» [Excavated soil should be stockpiled on heavy tarpaulins or plastic sheeting and kept moist
during working hours to control potential vapor emissions. Stockpiles should be covered
with plastic sheeting at the end of the day. The edges of the plastic should have an overlap of
at least 24 inches. The plastic should be secured at the base of the stockpile and along the
seams of overlapping plastic sheeting with sandbags or equivalent. Completed stockpiles
should remain covered until load-out or reuse.

*  Soils with PID readings-under 5 parts per million (ppm) above ambient levels and exhibit no
odors or soil staining should be considered potentially clean and placed in a “potentially
clean” stockpile for confirmation soil sampling and potential reuse.

¢ Soils with PID readings greater than 5 ppm above ambient levels should be considered
VOC-impacted and should be stockpiled for off-site treatment or disposal. Based on existing
sampling results, the soil would be considered “petroleum-contaminated non-hazardous
waste.”

* Soils with PID readings greater than 50 ppm above ambient levels should be considered
VOC-impacted and stockpiled and covered or direct-loaded into trucks for off-site treatment
or disposal and the SCAQMD should be notified within 24 hours of discovery. Based on ex-
isting sampling results, the soil would be considered “petroleum-contaminated non-
hazardous waste.”

*  Soils with PID readings greater than 1,000 ppm above ambient levels should be considered
VOC-impacted and sprayed with water or suppression foam, placed directly into covered
contains for off-site treatment or disposal, and the SCAQMD should be notified within 1
hour of discovery. Based on existing sampling results, the soil would be considered “petro-
leumn-contaminated non-hazardous waste.”
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* Soil placed in the “potentially clean” stockpile should be sampled at a rate of:

Volume Sampling Frequenc
(cubic yards) pling 9 Y

0- 500 1 sample per 100 cubic yards

501 - 1,000 1 sample per 250 cubic yards

1,001 - 5,000 1 sample per 250 cubic yards for first 1000 cubic yards 1
sample per 500 cubic vards thereafier

5,001 - 20,000 12 samples for first 5,000 cubic yards 1 sample per 1,000 cu-
bic yards thereafter

>20,000 1 sample per 2,000 cubic yards for first 20,000 cubic vards 1
sample per 2,500 cubic yards thereafter

The samples should be analyzed for total petroleum hydrocarbons (TPHs), VOCs, and 0Xy-
genates using United States Environmental Protection Agency (EPA) Methods 8015M and
8260B, respectively. If results are non-detect, the soil can be considered clean and be reused
on site. Otherwise, the soil should be transported off site for treatment or dlsposal as a “pe-
troleum-contaminated non-hazardous waste.”

* Soil that is considered a “petroleum-contaminated non-hazardous waste” will need to be
profiled by a receiving facility licensed to receive this type of waste (Crosby & Overton in
Long Beach, California is such a facility). Typical transportation and disposal costs are $70
to $100 per ton.

* If groundwater dewatering is needed for the construction activities, the water will need to be
containerized and disposed or treated at a facility licensed to receive the waste. Alterna-
tively, the water could be treated and discharged at the site in accordance with a National
Pollutant Discharge Elimination System permit, if adequate treatment can be designed.
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1. INTRODUCTION

In accordance with the State of California, Department of Transportation {Department) Contract
No. 12A1139, Task Order No. 29 (TO-29), Ninyo & Moore has performed a site investigation
(SI) along East Dyer Road and State Route 55 (SR-55) in the city of Santa Ana, California (site;
Figure 1). This report is based on conditions at the site at the time of the sampling activities and

provides documentation of our findings and recommendations.

1.1.  Project Location
The Department is currently preparing the plans, specifications, and estimates (PS&E) to
add an auxiliary lane in the southbound direction of SR-55 between Edinger Avenue on-

ramp and East Dyer Road off-ramp.

1.2.  Proposed Project
Dyer Road under-crossing (UC) (Bridge No 55-409) will be widened and a new standard re-
taining wall will be constructed to accommodate the proposed widening. In support of the

project, Ninyo & Moore has conducted a S1 at the site (Figure 2}.

2. BACKGROUND

An ExxonMobil Service Station (Station) at 1351 East Dyer Road is approximately 120 feet
northwest of the Dyer Road UC Bridge No 55-409. According to information on the State Water
Resources Control Board (SWRCB) GeoTracker website (GeoTracker) an unauthorized gasoline
release to groundwater was discovered at the Station in 1981. A Groundwater Monitoring and
Remedial Progress Report prepared by ETIC Engineering (ETIC) dated September 25, 2009, was
reviewed. According to the report, quarterly monitoring was initiated under the direction of the

Regional Water Quality Control Board (RWQCB) in 1989.

Monitoring wells were installed at the Station as well as to the southeast of the Station in down-
gradient locations (in the vicinity of this SI). Historical maximum concentrations of total

petroleum hydrocarbons as gasoline (TPHg) 5,900,000 micrograms per liter (pug/l) and benzene
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of 30,000 pg/l were reported to have been detected in groundwater samples collected at the Sta-
tion in 1992. During the most recent groundwater monitoring event (September 25, 2009), TPHg
was detected at 430 pg/l and benzene at 1.7 ug/l in groundwater samples collected at the Station.

Monitoring well EW3A is in the vicinity of the site and was installed in 1998, on the north side
of East Dyer Road (Figure 2). Depth to groundwater was reported to range from approximately
10 to 14 feet below ground surface (bgs). Historical maximum concentrations of TPHg (12,900
pg/l) and benzene (805 pg/l) were detected in 1998 and 1999, respectively. Concentrations of

TPHg and benzene have been reported to be non-detect in this well since 2006.

A groundwater pump and treatment system was installed at the Station in 2000 to remediate the
contaminated groundwater. The system was operated through 2006. Underground storage tanks
(USTs) were replaced at the Station in 2002. The Station is currently undergoing post-remedial

monitoring activities.

3. GEOLOGY/HYDROGEOLOGY

Based on our review of documents published by the State of California Division of Mines and
Geology (CDMG), the site area is in the Orange County Plain within the Transverse Ranges
Geomorphic Province of California. The site vicinity is underlain by a thick sequence of alluvial
deposits derived from the Santa Ana River. These deposits are predominately gravels, sands, and
silts. Below the alluvium are consolidated sedimentary rocks and older crystalline basement
rocks. The crystalline rocks are of two types: the eastern igneous and metamorphic, and the
western Catalina schist, Younger (late Cretaceous, lower Miocene, Pliocene and Pleistocene)
sedimentary rocks of marine origin overlie the crystalline basement rocks. These sedimentary
rocks are composed of conglomerates, sandstones, and shale accumulating to 17,000 feet thick

(CDMG, 1966).

Sediments encountered during the SI consist of sandy silt and silty sand from the surface to 13

feet bgs and clay from 13 to 20 feet bgs (maximum depth explored). Groundwater was encoun-

207384029 R, SI.doc 5 Niﬂ!ﬂ & Mﬁ“\'e



East Dyer Road and SR-55 ' , January 25, 2010
Santa Ana, California Project No. 207384029

tered at approximately 13 feet bgs and had a petroleum odor. Refer to Appendix B for copies of

boring logs.

Based on review of records associated with the Station, groundwater was reported to flow from

the northwest to the southeast.

4. OBJECTIVE

The objective of the Sl is to evaluate the potential concerns associated with the Station in soil
and groundwater at the site in areas of proposed earthmoving. The results of this SI will be used
to evaluate worker safety and soil and groundwater handling procedures. Sampling locations
were screened for contaminants of concern (COC) in soil and groundwater including: TPHg, to-
tal petroleum hydrocarbons as diesel (TPHd), Title 22 Metals, and volatile organic compounds

(VOCs).

5.  SCOPE OF WORK

The following scope of work was performed in accordance with the work plan.

5.1.  Site-Specific Health and Safety Plan (HSP)

Ninyo & Moore prepared and provided a site-specific HSP under separate cover, based on
the scope of work and potential hazards observed during a site reconnaissance. The HSP was
prepared in accordance with applicable local, state, and federal regulations. The HSP cov-
ered the field activities conducted by Ninyo & Moore personnel and was approved by a

California Certified Industrial Hygienist (CIH).

207384029 R 51.doc 6 Niﬂyﬂ & M“n“e



East Dyer Road and SR-55 ' _ January 25, 2010
Santa Ana, California Project No. 207384029

5.2.  Site Investigation

5.2.1. Site Reconnaissance
Ninyo & Moore and the Department conducted a site walk on November 4, 2009. Three
boring locations were selected by the Department. Ninyo & Moore marked the locations

with white spray paint at the approximate locations shown on Figure 2.

5.2.2. Underground Service Alert (USA)
Ninyo & Moore obtained the inquiry identification number (A93010618) from USA at
Jeast 48 hours prior to start of work at the site. This number was obtained for the pro-

posed SI borings.

5.2.3. Soil Sampling

Three direct-push borings (B1, B2, and B3) were advanced on November 11, 2009 at
the approximate locations shown on Figure 2. Soil samples were collected at the sur-
face, 5, 10, 15, and 20 feet bgs. A total of 15 soil samples were collected. The borings
were advanced to a depth of 20 feet bgs. Groundwater was encountered at approxi-

mately 13 feet bgs in each boring.

Soil samples were collected using clean acetate liners and direct push methods. Excess
soil not collected as a sample was placed in a Department of Transportation (DOT) ap-
proved container and stored at the site pending removal. Refer to Appendix A for

sampling procedures.

Sample containers were labeled with the boring number and sample depth. Sampling in-
formation, time, date of sample collection, sample matrix type, turn-around-time,
container type, requested analysis, and other information was recorded on the chain-of-
custody form. Soil samples were stored in an ice chest for transport within 24 hours of
collection to a laboratory certified by the State of Department of Health Services Envi-

ronmental Laboratory Accreditation Program (ELAP).
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5.2.4. Groundwater Sampling

After the borings reached total depth (20 feet bgs), they were converted to temporary
groundwater sampling points. Grab groundwater samples were collected from borings
B2 and B3 boring as deseribed in Appendix A. A grab groundwater sample was not col-

lected from boring B1 due to poor groundwater recovery at this location.

Sample containers were labeled with the boring number. Sampling information, time,
date of sample collection, sample matrix type, turn-around-time, container type, re-
quested analysis, and other information was recorded on the chain-of-custody. Samples
were stored in an ice chest for transport within 24 hours of collection to a state-certified

ELAP laboratory.

5.2.5. Decontamination

Clean and decontaminated sampling equipment was used for each borehole location.
Sampling equipment was new or decontaminated between boreholes to prevent intro-
duction of foreign materials and cross-contamination. Specific decontamination

procedures are described in Appendix A.

5.2.6. Investigative Derived Wastes (IDW)

Decontamination water and soil generated from the SI was placed in a DOT-approved
drum and stored at the site. The drum was subsequently transported to Crosby & Over-
ton in Long Beach, California, under a waste manifest. A copy of the manifest is

presented in Appendix C.

Discarded equipment/items, such as gloves and pails, were not considered hazardous
and can be disposed at a permitted disposal facility. Discarded equipment that is to be
disposed, which can still be re-used, was rendered inoperable prior to its disposal in the

refuse facility at the direction of the Department.
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5.3. Global Positioning Satellite (GPS) Data Collection
Borngs were located using a GPS. Approximate latitude and longitude of the North Ameri-
can Datum (NAD 83} were recorded. GPS location data is presented in Table 1.

5.4. Laboratory Analysis

Soil samples were analyzed for TPHg and TPHd by modified United States Environmental
Protection Agency (EPA) Method 8015B, and VOCs by EPA Method 8260B/5035. The sur-
face samples were also anatyzed for Title 22 Metals by EPA Method 6010B.

Groundwater samples were analyzed for TPHg and THPd, by modified EPA Method 8015B,
and VOCs by EPA Method 8260B.

The laboratory limit on the analysis is reported as Method Detection Limit (MDL) and Prac-
tical Quantitation Limit (PQL). Soil and groundwater samples were analyzed by Advanced
Technology Laboratories (ATL), a state-certified ELAP laboratory in Signal Hill, California.

Copies of laboratory reports are presented in Appendix D.

5.5.  Quality Control And Quality Assurance (QA/QC)

5.5.1. Field QA/QC
Field procedures, including decontamination of field sampling equipment, described in
Appendix A, were used to ensure quality of samples during field sampling. Duplicate

samples were not collected.

5.5.2. Laboratory QA/QC
ATL analyzed samples in accordance with the requirements of their in-house QA/QC
program (a copy of which will be provided to the Department upon request) and the re-

quirements of contract I12A1139.
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6. RESULTS

6.1.  Physical Results

Sediments encountered consist of sandy silt and silty sand from 0 to 13 feet bgs and clay
from 13 to 20 feet bgs {maximum depth explored). Groundwater was encountered at ap-
proximately 13 feet bgs and had a petroleum odor. Refer to Appendix B for copies of boring

logs.

6.2.  Chemical and Metals Results for Soil Samples

Results of the chemical analyses of soil samples are summarized in Tables 2, 3, and 4, and
selected results on Figure 3. Laboratory reports are presented in Appendix D. Chemical re-
sults for the soil samples are summarized as follows:

¢ (Concentrations of TPHg were detected soil samples B1-15, B1-20, B2-15, B2-20, B3-
15, and B3-20 ranging from 1.2 to 490 milligrams per kilogram (mg/kg). Concentra-
tions of TPHd were detected in soil samples B2-05, B2-20, and B3-0.5 ranging from 14
to 140 mg/kg. The concentrations of TPHg detected in samples B2-15 and B3-15 and
TPHA detected in sample B3-0.5 exceed the soil screening levels (SSLs) for the protec-
tion of groundwater published by the Los Angeles Regional Water Quality Control
Board (RWQCB, 1996). The SSLs are not criteria for classifying soil as a hazardous
waste.

e Concentrations of VOCs were detected in six soil samples. Benzene was detected in soil
samples B1-15, B1-20, B2-15, B2-20, B3-15, and B3-20 at concentrations ranging from
27 to 6,600 micrograms per kilograms (ug/kg). Toluene was detected in soil sample B3-
20 at 15 pg/kg. Ethylbenzene was detected in soil samples B1-15, B1-20, B2-15, B2-10,
B3-15 and B3-20 at concentrations ranging from 81 to 10,000 pg/kg. Xylene was de-
tected in soil samples B1-20, B2-15, B3-15, and B3-20 at concentrations ranging from
10 to 7,720 pg/kg. Other fuel related VOCs were detected in six other soil samples. The
concentrations of benzene in B2-15 and B2-20 are in excess of the EPA Region 9 re-
gional screeming levels (RSLs) of 5,600 pg/kg (EPA, 2009). Other VOCs detected were
either below their respective RSLs, or did not have an established RSL.

s Detected Title 22 Metals concentrations were below respective State of California Total

Threshold Limit Concentrations (TTLCs) and below 10 times the State of California
Soluble Threshold Limit Concentrations (STLC).
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6.3. Chemical Results for Groundwater Samples -

Results of the chemical analyses of groundwater samples are summarized in Tables 5 and 6
and selected results on Figure 3. A copy of the laboratory report is included in Appendix D.
Results for the groundwater samples are summarized as follows:

e Dissolved TPHg was detected at 110 milligrams per liter {mg/l) in sample B2 and 5.6
mg/l in sample B3. Dissolved TPHd was detected at 6.4 mg/I in sample B2 and 1.7 mg/l
in sample B3. There are no established maximum contaminant levels (MCL) for TPHg
or TPHd.

» Dissolved VOCs were detected in both samples, B2 and B3. Benzene was detected at
31,000 pg/l in B2 and 870 ug/l in B3. The MCL for benzene is 1 ug/l. Toluene was de-
tected at 1,300 pg/l in B2 and 74 pg/l in B3. The MCL for toluene is 150 pg/l.
Ethylbenzene was detected at 2,900 pg/l in B2 and 54 pg/l in B3. The MCL for ethyl-
benzene 1s 300 pg/l. Xylene was detected at 5,300 pg/l in B2 and 181 pg/l in B3. The
MCL for xylene is 1,750 pg/l. Other VOCs were detected, however they were either be-
low their corresponding MCL or did not have an assigned MCL.

7.  CONCLUSIONS

Based on the results of this SI the following conclusions have been made:

¢ Concentrations of Title 22 Metals detected in the surface samples at the site do not cause the
soil to require special handling.

¢ Soil beneath the site is impacted with fuel products to the maximum depth explored (20 feet
bgs). Because groundwater was encountered at approximately 13 feet bgs and fuel products
are less dense than water (i.e. they float and dissolve near the surface of the water table), it is
conservative to assume that the soil below the water table to the maximum expected con-
struction depth is also impacted with fuel products.

» Groundwater beneath the site is impacted with fuel products at levels that exceed the MCLs.
Because groundwater was encountered at approximately 13 feet bgs it is likely that construc-
tion dewatering will occur and contaminated groundwater handling will be needed at this
site.

e The soil and groundwater impacts most likely resulted from a release from the Station up-
gradient from the site.

8. RECOMMENDATIONS

The following recommendations are based on the findings of this assessment.
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+ A site-specific HSP for the construction work should be prepared. This HSP should be re-
viewed by a CIH.

e  Occupational Safety and Health Administration (OSHA) hazardous waste operations and
emergency response (HAZWOPER) trained field personnel should be used for subsurface
activities associated with this project.

¢ Due to the presence of soil impacted with fuel products at the site, earthwork associated with
this project should be conducted in accordance with South Coast Air Quality Management
District (SCAQMD) Rule 1166.

¢ Monitoring for the presence of VOCs should be conducted with a PID as required in the
SCAQMD Rule 1166 permit.

* Excavated soil should be stockpiled on heavy tarpaulins or plastic sheeting and kept moist
during working hours to control potential vapor emissions. Stockpiles should be covered
with plastic sheeting at the end of the day. The edges of the plastic should have an overlap of
at least 24 inches. The plastic should be secured at the base of the stockpile and along the
seams of overlapping plastic sheeting with sandbags or equivalent. Completed stockpiles
should remain covered until load-out or reuse.

e Soils with PID readings under 5 ppm above ambient levels and exhibit no odors or soil
staining should be considered potentially clean and placed in a “potentially clean™ stockpile
for confirmation soil sampling and potential reuse.

¢ Soils with PID readings greater than 5 ppm above ambient levels should be considered
VOC-impacted and should be stockpiled for off-site treatment or disposal. Based on existing
sampling results, the soil would be considered “petroleum-contaminated non-hazardous
waste.”

e Soils with PID readings greater than 50 ppm above ambient levels should be considered
VOC-impacted and stockpiled and covered or direct-loaded into trucks for off-site treatment
or disposal and the SCAQMD should be notified within 24 hours of discovery. Based on ex-
isting sampling results, the soil would be considered “petroleum-contaminated non-
hazardous waste.”

e Soils with PID readings greater than 1,000 ppm above ambient levels should be considered
VOC-impacted and sprayed with water or suppression foam, placed directly into covered
contains for off-site treatment or disposal, and the SCAQMD should be notifted within 1
hour of discovery, Based on existing sampling results, the soil would be considered “petro-
leum-contaminated non-hazardous waste.”
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¢ Soil placed in the “potentially clean” stockpile should be sampled at a rate of:

Yolume Sampling Frequen
(cubic yards) mpling Frequency

0-500 1 sample per 100 cubic yards

501 - 1,000 1 sample per 250 cubic yards

1,001 - 5,000 | sample per 250 cubic yards for first 1000 cubic yards 1
sample per 500 cubic yards thercafter

5,001 - 20,000 12 samples for first 5,000 cubic yards 1 sample per 1,000 cu-
bic yards thereafter

>20,000 | sample per 2,000 cubic vards for first 20,000 cubic yards 1
sample per 2,500 cubic yards thereafter

The samples should be analyzed for TPHs, VOCs, and oxygenates using EPA Methods
g015M and 8260B, respectively. If results are non-detect, the soil can be considered clean
and be reused on site. Otherwise, the soil should be transported off site for treatment of dis-
posal as a “petroleum-contaminated non-hazardous waste.”

e Soil that is considered a “petroleum-contaminated non-hazardous waste” will need to be
profiled by a receiving facility licensed to receive this type of waste (Crosby & Overton m
Long Beach, California is such a facility). Typical transportation and disposal costs are £70
to $100 per ton.

e If groundwater dewatering 1s needed for the construction activities, the water will need to be
containerized and disposed or treated at a facility licensed to receive the waste. Alterna-
tively, the water could be treated and discharged at the site in accordance with a National
Pollutant Discharge Elimination System permit, if adequate treatment can be designed.

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 which were beyond the scope of work.

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

representative of the general arca evaluated; however, conditions can vary significantly between
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sampling lorcations. 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 certain chemical or physical constituents in samples collected from the site. The
analyses have been conducted by an independent laboratory, which is accredited by the United
States EPA and/or certified by the State of California to conduct such analyses. Ninyo & Moore
has no involvement in, or control over, such analyses and has no means of confirming the accu-
racy 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, is
designed to completely represent any aspect of the project described herein. Ninyo & Moore
should be contacted if the reader requires 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.
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State Route 55 March 12, 2010
Santa Ana, California Project No. 207384030
EXECUTIVE SUMMARY

The State of California Department of Transportation (Department) authorized Ninyo & Moore
to conduct an Aerially Deposited Lead (ADL) Site Investigation (SD on the southbound (SB)
State Route 55 (SR-55) between the Edinger Avenue on-ramp and the East Dyer Road off-ramp
in the city of Santa Ana, California (site). Work was conducted in general accordance with the
Department Contract No. 12A1139, Task Order No. 12-0G9601-30 (TO 30), dated December 10,
2009. Itis our understanding that the Department is planning to construct an auxibiary lane in the
southbound direction of SR-55 at the site.

This investigation was performed to evaluate the presence of lead in soil resulting from the com-
bustion of leaded fue] from freeway 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 142 soil samples from forty-two borings at the site. Twenty-seven of
the 142 sampies contained a total lead concentration greater than or equal to 50 milligrams per
kilogram (mg/kg) and less than 1,000 mg/kg and were subsequently analyzed for soluble lead
using citric acid as the extractant. Ten of the results were above 5.0 milligrams per liter (mg/l)
and the ten samples were subsequently analyzed for soluble lead using deionized water as the
extractant and using the toxicity characteristic leaching procedure (TCLP). The results of the
soluble lead analyses using deionized water as the extractant were below 1.5 mg/l and the TCLP
results were below 5.0 mg/l. Fifteen samples were analyzed for pH, The PH levels ranged from
6.8 t0 9.0, which would not be classified as Resource Conservation and Recovery Act (RCRA)
hazardous waste and is greater than the California Environmental Protection Agency (Cal-EPA),

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

Our recommendations for sojl reéuse 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).

Ninuo <« AMoorn
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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 angd
soluble lead concentrations. Soil in the 1.5- to 4-foot layer (0.5 to 4 feet bgs) is suitable

concentrations.
* Scenario B, soil in the surface to 1.5-foot layer (surface to 1.5 feet bgs) is suitable for
On-site reuse by the Department with pno restrictions based on tota] and soluble lead

07384030 R Acrial Dep Lead Inv.deoe
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(1.5 to 4 feet bgs) has no restrictions with respect to total and soluble lead concentra-
tions.

* Scenario C, soil in the surface to 3-foot layer (surface to 3 feet bgs) has no restrictions
with respect to total and soluble lead concentrations. Soil in the 4-foot layer (3 to 4 feet
bgs) has no restrictions with respect to total and soluble lead concentrations.

* Scenario D, soil in the surface to 4-foot layer has no restrictions with respect to total
and soluble lead concentrations.

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

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

The State of California Department of Transportation (Department) authorized Ninyo & Moore
to conduct an Aerially Deposited Lead (ADL) Site Investigation (SI) on the southbound (SB)
State Route 55 (SR-55) between the Edinger Avenue on-ramp and the East Dyer Road off-ramp
in the city of Santa Ana, California (site; Figure 1). Work was conducted in general accordance
with the Department Contract No. 12A1139, Task Order No. 12-0G9601-30 (TO 30), dated De-
cember 10, 2009.

L.1.  Project Description and Objective

It 1s our understanding that the Department is planning to construct an auxiliary lane on the
SB SR-55 between the Edinger Avenue on-ramp and the East Dyer Road off-ramp. This re-
port has been prepared by Ninyo & Moore to document the results of a study to evaluate the
potential presence of ADL along the unpaved shoulder and slope in the area of the site.

Forty-two borings were hand augered at the site (Figures 2 and 3).

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).
*  Marking boring locations at the site.

* Notifying Underground Service Alert (USA) that Ninyo & Moore would be ad-
vancing soil borings in the area (USA ticket numbers A251171 and A2511 81).

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

1.2.2.  Soil Sampling
Soil sampling was conducted from February 2 through 4, 2010. Forty-two sampling lo-
cations (B1 to B17 and B19 to B43) were used, as shown on Figures 2 and 3. Boring
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B18 was not completed because it was located in asphalt and there was no alternative
location in soil within a reasonable distance. The borings were advanced and sampled
using a hand auger. Four soil samples were attempted for collection from depths of sur-
face to ¥ foot, 1'% to 2, 2% to 3, and 3% to 4 feet below ground surface (bgs) at each

boring location.

1.2.3.  Laboratory Analysis

Ninyo & Moore submitted the soil samples under chain of custody to Advanced Tech-
nology Laboratories (ATL) of Signal Hill, California, a laboratory certified by the State
of California Department of Health Services Environmental Laboratory Accreditation

Program (ELAP).

1.2.4.  Global Positioning System (GPS) Surveying

Approximate latitude and longitude (North American Datum [NAD] 83) of sampling
locations were recorded with a handheld global positioning system (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 30 dated December 10, 2009.

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 investi gations performed at the site,

2.  BACKGROUND
The Department obtained a variance (V09 HQSCDO06) 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
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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.

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);

¢ The soil contains more than 5.0 milligrams per liter (mg/1) 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/] leachable lcad 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),
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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.

2.3.1. Reuse — Condition 1

Soil containing less than 1.5 mg/] 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.

23.2. 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,

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

If the Department elects to reuse 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
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is 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.

3. INVESTIGATION METHODS
The investigation activities are described in the following subsections and were conducted in
general accordance with TO 30 that was approved by the Department prior to beginning the field

activities.

3.1.  Health and Safety Plan (HSP)
A site-specific HSP dated January 28, 2010, 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 48 hours 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 February 2 though 4, 2010. The boring locations were ap-
proved by the Department Task Order Manager and are shown on the attached F igures 2 and
3. Four samples were attempted for collection from each of the 42 boreholes at depths of 0
to Y2 foot, 1Y t0 2, 2% to 3, and 3% to 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-
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custody (COC) protocol to ATL within 24 hours of collection. In accordance with TO 30,

soil sample homogenization was performed in the laboratory.

Traffic control was provided by American Barricade. Hand augering was conducted by

Ninyo & Moore personnel.

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
result of the decontamination water sample (non-detect), the decontamination water 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:

*  One hundred forty-two soil samples were analyzed for total lead using EPA Method
6010B;

¢ Twenty-seven of the soil samples contained a total lead concentration greater than or
equal to 50 mg/kg and less than 1,000 mg/kg and were subsequently analyzed for solu-
ble lead by WET using citric acid for comparison to the STLC;

® Ten of the soil samples contained a soluble lead concentration greater than or equal to
5.0 mg/l and were therefore analyzed for soluble lead by WET using de-ionized water
for comparison to the STLC and soluble lead by TCLP.

* Approximately 10 percent of the soil samples (15 samples) were analyzed for pH using
EPA Method 9045; and

* One sample of the decontamination water was analyzed for total lead using EPA
Method 6010B.
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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 4 through 10. Laboratory reports and COC records are included in
Appendix B.

4.1. Total Lead
One hundred forty-two samples were analyzed for total lead. The maximum total lead con-
centration was 360 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.

4.2.  Soluble Lead — Citric Acid

Twenty-seven of the 142 samples contained total lead at a concentration greater than or
equal to 50 mg/kg and less than 1,000 mg/kg and were subsequently analyzed for soluble
lead uwsing-a citric acid extraction. The maximum reported concentration was 15 mg/l. The

minimum reported concentration was 1.9 mg/1.

4.3. Soluble Lead — Deionized Water

Ten of the 27 samples analyzed using the WET contained soluble lead at a concentration
greater than or equal to 5.0 mg/l and were subsequently analyzed for soluble lead using de-
ionized water extraction. The maximum reported concentration was 0.27 mg/l. The

minimum reported concentration was less than the laboratory practical quantitation limit of
0.25 mg/l.

4.4. Soluble Lead - TCLP
Ten of the 27 samples analyzed using the WET contained soluble lead at a concentration

greater than or equal to 5.0 mg/l or contained a total lead concentration greater than 1,000
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mg/kg and were subsequently analyzed for soluble lead by the TCLP Method. The maxi-

mum teported concentration was 1.4 mg/l. The minimum reported concentration was 0.38

mg/l.

45. pH
Approximately 10 percent of the samples collected (15 samples) were analyzed for pH. The
maximum pH level was 9.0 and the minimum pH level was 6.8. The soil pH value is not

characteristic of RCRA hazardous waste and is above the lower limit of 5.0 specified in the

DTSC Variance.

5.  STATISTICAL EVALUATION
The following subsections describe the statistical methods used to evaluate the lead data set for

the site.

5.1.  Statistical Evaluation Methods

The analytical results were evaluated statistically to recommend the appropriate method of
on-site reuse or off-site disposal of excavated soil. Prior to performing statistical calcula-
tions, concentrations below the laboratory reporting limit were assigned values equal to half
the reporting limit. Statistical methods were applied to the data set to evaluate:

e The total lead data population distribution;

o The one-sided upper confidence limits (UCLs) of the means of the total lead concentra-
tions; and

e If there is an acceptable correlation between total and soluble Jead concentrations that
would allow prediction of soluble lead concentrations based on calculated UCLs.

5.2.  Population Distribution
A test for population distribution is necessary in order to apply the appropriate evaluation
methods when estimating the UCLs on the total lead means. When evaluating the distribu-

tion of total lead concentrations, total lead data are treated as one data set. Distribution was
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evaluated in accordance with EPA SW-846, Chapter Nine (1986) by comparing the mean to

i

the variance of the total lead data sets. If the mean is greater than the variance, the data set is
normally distributed and no transformation is performed. If the mean is less than the vari-
ance, the data set is transformed using an arcsine conversion. If the mean is approximately
equal to the variance, the data set is transformed using a square-root conversion. A histo-

gram of the data is presented in Appendix D.

5.3. Upper Confidence Limits

The UCLs are used to address the uncertainty associated with estimating the true mean con-
centration of a population. As more data become available for a given site, the uncertainty of
the estimate of a true statistical mean decreases and the UCLs move closer to the true mean

of the population. l

For this project, a 90 percent UCL is calculated for soil to be reused on site, while a 95 per-
cent UCL is calculated for soil to be disposed off site. As described in Section 2.3.2, the
maximum 90 percent UCL allowed for soil reuse on site is 3,397 mg/kg. A total lead concen-
tration above 1,000 mgkg is classified as hazardous for soil not reused on site,

corresponding to a 95 percent UCL greater than or equal to 1,000 mg/kg.

One-sided 90 and 95 percent UCLs of the true mean are defined as values that, when calcu-

lated repeated for randomly drawn subsets of data, equal or exceed the true mean 90 and ‘
95 percent of the time, respectively. The following equation (EPA, 1986) was used to calcu-
late the UCLs:

S
UCL=X+tpM

Where:

X = sample mean

t, = student’s t for a one-tailed confidence interval and a probability of p
S = standard deviation

N = number of samples
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The samples in this study were collected using a systematic random sampling approach.
SW-846 Chapter Nine indicates that statistical transformation should be used if the data set
is not normally distributed and that statistical evaluations should be performed on the trans-
formed scale. The data for this project are not normally distributed and therefore must be

transformed using the arcsine function.

Transformation using the arcsine function is accomplished by calculating the arcsine of the

concentration normalized to the maximum concentration in the population. That is:

y; = arcsine
Kmax

Where:

y; = transformed value sample mean
X; = reported concentration
Xmax = Maximum concentration reported for the data set

The final result is transformed back to a concentration by multiplying the sine of the trans-

formed number by the maximum concentration:
Zi = Xmax SN Y;

In order to evaluate four of the possible soil excavation depth scenarios, several different

UCLs for total lead concentrations were calculated:

e Scenario A -- surface soil (0 to % foot) and underlying subsurface soil (}2 foot to 4 feet
bgs)

s Scenario B — the upper 1% feet (0 to 1% feet) and the underlying subsurface soil (1'% to
4 feet)

e Scenario C — the upper 3 feet (0 to 3 feet) and the underlying subsurface soil (3 to 4
feet)

o Scenario D - the entire 4-foot s0il column

Results of this exercise are presented in Appendix C and are shown graphically on the block

diagrams presented in Appendix I,
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6.

5.4.  Regression Analysis
A linear regression analysis is used to create a soluble lead prediction model for use with the
90 and 95 percent UCLs. A line fit to the data using the equation:

y=mx +b

Where:

y = soluble lead by WET-citric acid, mg/]
x = total lead concentration, mg/kg

b= y-intercept

m = slope

TX 5

slope = s,
Where:

t = correlation coefficient
s, = standard deviation of the total lead concentrations
s, = standard deviation of the soluble lead concentrations

The linear equation from the regression is used to predict soluble lead concentrations for the
statistical total lead UCLs. The integrity of the equation is directly related to ‘r,” the correla-

tion coefficient, which should be greater than or equal to 0.8,

A regression analysis was performed for this data set and the correlation coefficient was 0.8.

The regression analysis is included as Appendix E.

CONCLUSIONS

The analyses of the data indicate that the 4-foot layers tend to have the highest concentrations of

total lead, followed by the surface, 1%4-, and then the 3-foot layers. Assuming the soil has not

been disturbed since construction of the routes in the site vicinities, concentrations of total lead

would be expected to decrease with depth,
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7.  RECOMMENDATIONS
Based on the findings of this study, recommendations are summarized on block diagrams in Ap-

pendix F 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,
Soil in the 1.5- to 4-foot layer (0.5 to 4 feet bgs) is suitable for on-site reuse by the De-
partment with no restrictions based on total and soluble lead concentrations.

* Scenario B, soil in the surface to 1.5-foot layer (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. Soil in the 3- to 4-foot layer (1.5 to 4 feet bgs) is suitable for on-site re-
use by the Department with no restrictions based on total and soluble lead
concentrations.

* Scenario C, soil in the surface to 3-foot Jayer (surface to 3 feet bgs) is suitable for on-
site reuse by the Department with no restrictions based on total and soluble lead concen-
trations. Soil in 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 surface to 4-foot layer is suitable for on-site reuse by the De-
partment with no restrictions based on total and soluble lead concentrations.

7.2.  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) has no restrictions with re-
spect to total and soluble lead concentrations. Soil in the 1.5- to 4-foot layer (0.5 to 4
feet bgs) has no restrictions with respect to total and soluble lead concentrations.

* Scenario B, soil in the surface to 1.5-foot layer (surface to 1.5 feet bgs) has no restric-
tions with respect to total and soluble lead concentrations. Soil in the 3- to 4-foot layer
(1.5 to 4 feet bgs) has no restrictions with respect to total and soluble lead concentra-
tions.

* Scenario C, soil in the surface to 3-foot layer (surface to 3 feet bgs) has no restrictions

with respect to total and soluble lead concentrations. Soil in the 4-foot layer (3 to 4 feet
bgs) has no restrictions with respect to total and soluble lead concentrations.
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e Scenario D, soil in the surface to 4-foot layer has no restrictions with respect to total
and soluble lead concentrations.

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

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

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 in air based on an eight-hour time-weighted average. The
immediately dangerous to life and health exposure hmit is 100 mg/m’ as established by the Na-
tional Institute of Occupational Safety and Health. Exposure may produce several symptoms
including weakness, eye irritation, facial pallor, pale eyes, lassitude, insomnia, anemia, 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 gastrointestinal 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/910.120 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-

i « AAnore
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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
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 selecied 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 ol the project described herein. Ninyo & Moore
should be contacted if the reader wants any additional information, or has guestions 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.
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10. REFERENCES

Department of Toxic Substance Control (DTSC), 2009, Variance (V69HQSCDO0O), dated
June 30.
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!
Be energy efficient!

MR. ADEL MALEK- DISTRICT 12 Date:  January 14, 2010

Senior Transportation Engineer

Design Branch I/Traffic Design File:  12-ORA-55-PM 7.8/9.4

EA 12-0G9601
Overhead Sign Nos. 1,3,5,7

Attention: Bang Hua

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 1
Branch B

Foundation Report for 55 Southbound Widening Project, Overhead Sign Nos. 1, 3, 5, and 7
1.0 INTRODUCTION

The Office of Geotechnical Design South 1 (OGDS-1), Branch B has conducted a foundation
investigation pursuant to the request by your office on July 30, 2009 for a foundation
investigation and recommendations for the proposed overhead signs to be supported on Cast in
Drilled Hole (CIDH) pile foundations. Mr. Bang Hua of Design Branch ITraffic Design
provided the pile head loading conditions for the subject overhead signs via e-mail dated August
24, 2009.

2.0 PROJECT DESCRIPTION

The proposed overhead signs are located on the southbound 55 freeway between Edinger
Avenue and Dyer Road. Three of the signposts (#1, 3, and 5) are located on the western shoulder
of the roadway, while signpost #7 is located in the center median of the roadway. See Appendix
I: Site Vicinity Map for a map of the project location.

3.0 FIELD INVESTIGATION AND TESTING PROGRAM
Our geotechnical investigation consisted of drilling three exploratory borings and one Cone
Penetrometer Test (CPT) at the proposed sign locations. The borings were advanced utilizing the

mud rotary method with a Caltrans-operated drill rigs from the Office of Drilling Services, and
logged by personnel from our office. Table 1 summarizes details of the boring information.
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Table No. 1 - Summary of Boring Locations
Surface Drilled Bottom
Boring Date Station ' Offset > | Elevation® Depth Elevation
ft ft ft
R-09-004 | 9/15/09 | 415+96.17 | 74.73 Lt 72.83 61.5 11.33
R-09-301 | 11/4/09 | 465+58.01 | 83.30 Lt 75.68 41.5 34.18
R-09-501 | 11/4/09 | 434+16.17 | 87.83 Lt 61.11 51.5 0.61
CPT-101 | 11/17/09 | 493+56.70 [ 103.18 Lt 103.93 39.0 64.93
Note: 1. Stationing and Offsets according to 55 Center Line.

2. Elevations are Above Mean Sea Level (MSL) (1988 NAVD Datum).

Stations, offsets, and elevations of the borings were surveyed by a District 12 Surveys Crew and
provided on 12-16-09.

Soil samples were logged and sampled using a Standard Penetration Test (SPT) sampler and a
California sampler alternating at typically 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 Sampler is a 2" diameter sampler that retrieves undisturbed push samples.
At the completion of the borings, the holes were backfilled with bentonite chips.

Boring locations will also be provided on the Log of Test Borings (LOTB), which is to be
delivered at a later date. LOTBs are presently being prepared by the Office of Geotechnical
Support and will be submitted to Design Branch L

40 LABORATORY TESTING

Laboratory testing was performed on seclected SPT and undisturbed samples from the borings.
Laboratory testing included unconfined compression. Geotechnical testing was performed in
accordance with California Test Methods and/or ASTM procedures (see Table No. 2 below).
The laboratory results are shown in Appendix II: Laboratory Data.

Table No. 2 - Laboratory Test Methods
Test Standard
Unconfined Compression of Soils CTM 221

50 GEOLOGY

5.1  Regional Geology

The project is located within the Peninsular Ranges geomorphic province at the center of the Los
Angeles Basin. A thick Cenozoic 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.
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5.2  Site Geology

Signposts 1 and 7 are located in clayey abutment fill, while signposts 3 and 5 are located in
native alluvium. The abutment fill is approximately 20 feet deep. The underlying alluvium
consists of predominantly clays and sandy clays with a layer of loose sand approximately 10-15
feet below the roadway. The alluvium is soft at the surface, but increases in density with depth.

5.3 Ground Water

At Signpost 1, ground water is located at an approximate elevation of 42 ft. above sea level as
noted in ground water monitoring records for the nearby gas station. Water was measured at an
elevation of 54.19 ft. at a boring drilled between Signposts 3 and 5. This places ground water at
approximately 10 feet below native grade along the project limits.

54  Seismicity

The site is not located within any Alquist-Priolo Earthquake Fault Zone as established by the
California Geological Survey. Based on the Caltrans ARS Online site, the controlling fauolts are
the San Joaquin Hills Blind Thrust, the Compton~Los Alamitos Blind Thrust, and the Newport-
Inglewood/Rose Canyon Fault Zone. The average shear wave velocity of the upper 30 meters
(Vs30) is approximately 270 m/sec based on correlations with SPT data collected during our
geotechnical investigation. The Peak Ground Acceleration (PGA) calculated for this site is 0.5g
for signposts 1 through 5 and 0.4g for signpost 7. A summary of the contributing fault
parameters as given by ARS Online is listed for each signpost in Tables 4 through 7. ARS curve
data for each signpost are given in Appendix IIl: ARS Curve Data.

Table Ne. 4 — Signpost 1 Fault and Design Ground Motion Parameters

Fault Fault | M,.x | Type | Dip° Dip Ryup Ris Ry
1D Direction | (km) | (km) | (km)
San Joaquin Hills 7 6.6 Reverse 23 SW 3.01 2.25 2.25
Newport —Inglewood | 5 | 75 S;‘fi]l‘f 90 N/A 740 | 740 | 738
USGS 5% in 50 year NA | NA NA | NA NA NA NA | Na
probabilistic model

Table No. 5 — Signpost 3 Fault and Design Ground Motion Parameters

Fault Fault | M. | Type |Dip°| Dip Ry | Rys R,
1D Direction | (km) | (km) | {(km)
San Joaquin Hills 7 6.6 Reverse 23 SW 346 2.75 2.75
Compton-Los Alamitos 291 6.8 Reverse 20 NE 9.61 0.64 14.36
Newport —Inglewood | 457 | 75 S;“ﬁie 90 N/A 796 | 796 | 195
USGSS3%inS0year | u | NA | NA | NA NA NA | NA | Na
probabilistic model
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Table No. 6 — Signpost 5 Fault and Design Ground Motion Parameters

Faulit Fault | M., | Type | Dip® Dip Reup Ry Ry
1D Direction | (km) | (km) | (km)
San Joaquin Hills 7 6.6 Reverse 23 SW 4.24 3.54 3.54
Compton-Los Alamitos 291 6.8 Reverse 20 NE 9.41 0.02 13.76
Newport ~Inglewood 1 47 | 75 Sgl‘i'l‘)e 90 N/A 890 | 890 | 8.88
USGS 5% inS0year a0 | NA | NA | NA NA NA | NA | Na

probabilistic model

Table No. 7 — Signpost 7 Fault and Design Ground Motion Parameters

Fault Fault | M., | Type | Dip°® Dip Rrup Ry R;
1D Direction | (km) | (km) | (km)
San Joaquin Hills 7 6.6 Reverse 23 SwW 5.12 4.44 4.44
Compton-Los Alamitos 281 6.8 Reverse 20 NE 9.74 0.99 14.73
Newport — Inglewood Strike
427 7.5 Slip 90 N/A 9.88 9.88 9.86
USGS 5% in 30 year NA | NA NA | Na NA NA NA | NA
probabilistic model

6.0 GEOTECHNICAL ENGINEERING ANALYSIS
6.1  Liquefaction Potential

Liquefaction is a phenomenon in which loose, saturated fine-grained, granular soils behave like
a liquid while being subjected to high-intensity ground shaking. Liguefaction occurs when
shallow ground water, low-density, fine, sandy soils and high-intensity ground motion exist in a
site. Saturated, loose to medium dense, near-surface, cohesionless soils exhibit the highest
liquefaction potential, while dense, cohesionless soils and cohesive soils exhibit low to
negligible liquefaction potential.

Using the seismic parameters discussed in Section 6.0 of this memo and the soil borings
produced for this project, there is one possibly liquefiable layer present at the signpost 3 and 5
locations. The liquefiable layer is at approximately 15 ft below roadway grade and is
approximately 5 ft thick. A liquefaction analysis yields a result of approximately one inch of
settlement for a seismic event with an My of 7.5. Therefore, the effects of downdrag were
considered in the analyses for these two sign foundations.
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6.2 Corrosion

A composite bulk soil sample from a nearby exploratory boring conducted for the widening
project was tested at the District 7 Transportation Laboratory in Los Angeles for corrosion
potential. The Results of the tests are not yet available at this time, however, due to the clayey
characteristic of the subsurface soils encountered, it is likely that on-site soils are corrosive. The
corrosion results will be provided at a later date.

7.0 FOUNDATION RECOMMENDATIONS
7.1  Axial and Lateral Pile Capacity Analysis

In performing our analysis, we assumed that the Pedestal is an integral part of the pile, and loads
provided by the designer as shown in Table 8, are applied at the top of the pedestal. With the
exception of Sign 7, the top of the pedestal is assumed to be the adjacent ground finish elevation.
Therefore the pile lengths as shown in Table 10 include the pedestal height.

The axial pile capacity evaluation for the proposed CIDH piles was performed using SHAFT for
Windows, V5.0 by ENSOFT Inc. The lateral load-deformation response of single pile was
analyzed utilizing the LPILE plus for Windows, V5.0m by ENSOFT Inc. The depth of sign
foundation was computed based on the boundary conditions shown in Table 8. Pile data is
shown in Table 9. Recommended pile depths are given in Table 10. Maximum bending
moments and maximum shear forces computed are presented in Table 11.

Table 8 — Unfactored Loads

Sign Post No. Design Axial Load | Shear Force at Pile | Bending Moment at
(Kips) Head (Kips) Pile Head (Kip-ft)

1 23.5 15.6 462

3 20.6 14.1 402

5 15.6 10.1 266

7 3.4 5.8 125
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Table 9- Pile Data
Sign Ground Design Nominal Resistance {Design _Tip Spec.ified
Post |Pile Type ElSurft:?ce N Loading | Compression| Tension Elez’;;"’“ - T‘P_
No. evation Kips (Kips) '(Kips) evation
ay | B (ft)
59 @
1 [5.0'CIDH| 72.8} 23.5 47 N/A 38 @ 38
N/A®
59 (1)
3 |50'CIDH| 61.00 20.6 412 N/A 26 @ 26
419
66"
5 |5.0'CIDH| 76.04 15.9 31.8 N/A 54 44
449
110"
7 13.0' CIDH] 113.98%* 3.4 6.8 N/A 92 & 92
N/A &
¢ FElevations as shown on sheets SD-4 and SD-5.
e *¥: The boundary conditions are applied at the top of the pedestal (Elev. 116.98).
(1) Compression Load based on skin friction capacity only.
(2) Lateral Loads
(3) Liguefaction
Table 10- Recommended Pile Depths
R Pile Depth
Sign Post No. Pile _Dlameterl (Length from pile head to pile tip)
Pile Type
(feet)
1 5.0'/ CIDH 35
3 5.0'/ CIDH 35
5 5.0/ CIDH 32
7 3.0'/ CIDH 25

Table 11-Maximum Bending Moments (BM) and Maximum Shear Forces

h)epth of Ma Maximum
. Max. BM Depth of Max Max. Shear |Shear Below| Lateral Pile
Sign Post No. . . BM Below the . . .
(Kip-in) |,. {Kips) the Pile Head| Head Deflection
Pile Head (feet) .
{feet) (inches)
1 6136 5.9 41.8 17.8 0.07
3 1965 12.2 14.1 0 0.04
5 3345 2.6 20.0 8.8 0.02
7 1700 4.6 18.9 12.2 0.07

“Caltrans improves mobility across California”
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8.0 CONSTRUCTION CONSIDERATIONS

The following recommendations are made for CIDH piles installation and construction and are
recommended to be incorporated in the Special Provisions of the project.

e Ground water is expected to be encountered during the drilling for signposts 3 and 5. The
wet method must be utilized for CIDH installation.

e Caving soils are expected to be encountered during the drilling for signposts 3 and 5.

¢ The contractor shall be required to clean out the bottom of the shaft prior to placing the cage
and the concrete.

¢ Concrete placement for construction of the CIDH piling shall be completed within the same
day that excavation of the drilled hole has been completed.

8.0 CONCLUSIONS
The proposed CIDH foundations for the overhead signs are feasible from a Geotechnical point
of view. All earthwork must be implemented in accordance to Caltrans Standard Specifications

(2006) edition. The construction of the CIDH piling shall follow section 49-4 (Cast-In—Place
Concrete Piles) of the 2006 Caltrans Standard Specifications.

“Caltrans improves mobility across California™
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If vou have any questions or comments, pleasc call Kristopher
Nadeem Srour at or 213-620-2377.
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f ENGINEERING § ©
GEOLOGIST /% £

Kristopher Barker, C.E.

Engineering Geologist
Office of Geotechnical Design - South 1
Branch B o

Branch B

Nadeem Srour, G.E.

Transportation Engineer

Office of Geotechnical Design - South 1
Branch B

(S File Room

District Project Manager — Bob Bazargan
District Project Engineer — Bang H. Nguyen
(S Corporate — Mark Willian

Structure Construction R.E. Pending File
DES Office Engineer, Office of PS&E
District Materials Engineer

c.C.
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APPENDIX I: SITE VICINITY MAP
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APPENDIX II: LABORATORY DATA



UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAIN, %
Symbol U] j
Test No. Q09-134 -
Diameter, in 1.81 — ]
Height, in 3.87 -
G | Water Content, % 21.89 -
€ | Dry Density, pef 107.7 —
Saturation, % _— -
Void Ratio —— -
Unconfined Compressive Strength, psi 18.16 -
Undrained Shear Strength, psi -—- —
Time ta Failure, min -—= —
Stroin Rate, %/min 1 -
Implied Specific Gravity -—= a—
Liquid Limit - ]
Plastic Limit - -1
Plasticity Index - ]
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Project: Warner Ave QC Tieback Wal

Location: 12-0RA-55-R8.5

Project No.: 12-0G9601

Boring No.: R-09-301

Sarmple Type: BRASS

Description: Moist, Very Stiff, Brown

. Clay with Silt

Rermarks: ASTM D 2166.
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APPENDIX III: ARS CURVE DATA



ARS Data for Signpost 1

Period | Acceleration | Period | Acceleration | Period | Acceleration Period | Acceleration
0.01 0.51 0.09 0.689 0.36 0.99 1.5 0.504
0.02 0517 0.095 0.703 (.38 0,991 1.6 0.464
0.022 0.521 0.1 0.717 0.4 0.991 1.7 0.428
0.025 0.527 0.11 0.744 0.42 0.986 1.8 0.404
0.029 0.533 0.12 0.768 0.44 0.981 1.9 0.385
0.03 0.535 0.13 0.79 0.45 0.978 2 0.368
0.032 0.54 0.133 0.796 0.46 0.975 2.2 0.334
0.035 0.547 0.14 0.809 0.48 0.97 2.4 0.304
0.036 0.55 0.15 0.827 0.5 0.964 2.5 0.201
0.04 0.558 0.16 (0.846 0.55 0.944 2.6 0.279
0.042 0.563 0.17 0.864 0.6 0.927 28 0.258
0.044 0.568 0.18 0.881 0.65 0.911 3 0.24
0.045 0,571 0.19 0.897 0.667 0.906 3.2 0.223
0.046 0.573 0.2 0911 0.7 0.896 3.4 0.208
0.048 0.578 0.22 0.931 0.75 0.883 3.5 0.202
0.05 0.583 0.24 0.949 0.8 0.859 3.6 0.195
0.055 0.595 0.25 0.956 0.85 0.836 338 0.183
0.06 0.607 0.26 0.961 0.9 0.814 4 0.173
0.065 0.619 0.28 0.971 0.95 0.794 4.2 0.166
0.067 0.625 0.29 0.975 1 0.775 44 0.16
0.07 0.632 0.3 0.978 1.1 0.706 4.6 0.154
0.075 0.645 0.32 0.984 1.2 0.646 4.8 0.149
0.08 0.66 0.34 0.988 1.3 0.593 5 0.144
0.085 0.674 0.35 (.989 1.4 0.546

ARS Data for Signpost 3

Period | Acceleration | Period | Acceleration | Period | Acceleration Period | Acceleration
0.01 0.495 0.09 0.689 0.36 0.961 1.5 0477
0.02 0.501 0.095 0.707 0.38 0.961 1.6 0.439
0.022 0.505 0.1 0.725 0.4 0.96 1.7 0.417
0.025 0.511 0.11 0.756 042 0.954 1.8 0.399
0.029 0.518 0.12 0.784 0.44 0.947 1.9 0.382
0.03 0.52 0.13 0.81 0.45 (.944 2 0.367
0.032 0.525 0.133 0.817 0.46 0.941 2.2 0332
0.035 0.532 0.14 0.832 0.48 0.935 2.4 0.303
0.036 (.534 0.15 0.852 0.5 0.928 2.5 0.291
0.04 0.546 0.16 0.868 0.55 0.907 2.6 0.279
0.042 0.552 0.17 0.881 0.6 0.339 2.8 0.258
0.044 0.558 0.18 0.893 0.65 0.872 3 0.24
0.045 0.561 0.19 0,903 0.667 (.866 32 0.223
0.046 0.563 072 0.913 0.7 0.856 34 0.208
0.048 0.569 0.22 0.92 0.75 0.842 35 0.201
0.05 0.574 0.24 0.929 0.8 0.818 3.6 0.195
0.055 0.586 0.25 0.936 0.85 0.796 38 0.183
0.06 0.597 0.26 0.94 0.9 0.775 4 0.173
0.065 0.608 0.28 0.949 0.95 0.755 4.2 0.166
0.067 0612 0.29 0.951 1 0.737 4.4 0.16
0.07 0.619 0.3 0.954 1.1 0.671 4.6 0.154
0.075 0.634 0.32 0.958 1.2 0.613 4.8 0.149
0.08 0.653 0.34 0.96 1.3 0.562 5 0.144
0.085 0.671 0.35 0.961 1.4 0.517




ARS Data for Signpost 5

Period | Acceleration | Period | Acceleration | Period | Acceleration | Period | Acceleration
0.01 0.477 0.09 0.696 0.36 0921 1.5 0.459
0,02 0.485 0.095 0.715 0.38 0.915 1.6 0437
0.022 0.49 0.1 0.732 0.4 0912 1.7 0416
0.025 0.496 0.11 0.763 0.42 0.904 1.8 0.398
0.029 0.508 0.12 0,792 0.44 0.897 1.9 0.381
0.03 0.512 0.13 0.818 0.45 0.893 2 0.366
0.032 0.519 0.133 0.825 0.46 0.889 2.2 0.332
0.035 0.53 0.14 0.84 0.48 0.881 2.4 0.303
0.036 0.533 0.15 0.86 0.5 0.873 2.5 0.29
0.04 0.546 0.16 0.876 0.55 0.851 2.6 0.279
0.042 0.551 0.17 0.89 0.6 0.831 2.8 0.258
0.044 (0.557 0.18 0.902 0.65 0.813 3 0.24
0.045 0.56 0.19 0.913 0.667 0.807 3.2 0.223
0.046 0.563 0.2 0.922 0.7 0.796 3.4 0.208
0.048 0.568 0.22 0.93 0.75 0.781 3.5 0,201
0.05 0.573 0.24 0.936 0.8 0.758 3.6 0.195
0.055 0.585 0.25 (.938 0.85 0.737 3.8 0.183
0.06 0.597 0.26 0.938 0.9 0717 4 0.173
0.065 0.607 0.28 0.94 0.95 0.698 4.2 0.166
0.067 0.614 0.29 (.939 1 0.68 4.4 (.16
0.07 0.624 0.3 0.938 1.1 0.618 4.6 0.154
0.075 0.641 0.32 0.934 1.2 0.564 4.8 0.149
0.08 0.66 0.34 0.928 1.3 0517 5 0.144
0.085 0.078 0.35 0.925 1.4 0485

ARS Data for Signpost 7

Period | Acceleration | Period | Acceleration | Period | Acceleration | Period | Acceleration
0.01 0.465 0.09 0.684 0.36 0.899 1.5 0.459
0.02 0.473 0.095 0.702 0.38 0.891 1.6 0.436
0.022 0.478 0.1 0.719 04 0.883 1.7 0.416
0.025 0.491 0.11 0.75 0.42 0.872 1.8 0.398
0.029 0.508 0.12 0.779 0.44 0.86 1.9 0.381
0.03 0.512 0.13 (0.804 0.45 0.855 2 0.366
0.032 0.519 0.133 0.811 0.46 0.85 2.2 0.332
(.035 0.529 0.14 0.827 0.48 0.839 2.4 0.303
0.036 0.533 0.15 0.847 0.5 0.828 2.5 0.29
0.04 0.545 0.16 0.862 0.55 0.802 2.6 0.279
0.042 0.551 0.17 0.875 0.6 0.78 2.8 0.258
0.044 0.557 0.18 (.887 (.65 0.759 3 0.24
0.045 0.56 0.19 0.897 0.667 0,753 3.2 0.223
0.046 0.562 02 0.906 0.7 0.741 34 0.208
0.048 0.568 022 0.913 0.75 0.723 3.5 0.201
0.05 0.573 0.24 0918 0.8 0.702 3.6 0.195
0.055 0.585 0.25 0.919 0.85 0.682 318 0.183
0.06 0.596 0.26 0.92 0.9 0.662 4 0.173
0.065 0.607 0.28 0.92 0.95 0.644 4.2 0.166
0.067 0.611 029 0.019 1 0.632 4.4 0.16
0.07 0.617 03 0.918 1.1 0.586 4.6 0.154
0.075 0.629 0.32 0913 1.2 0.547 4.8 0.149
0.08 0.648 0.34 0.907 1.3 0.514 5 0.144
0.085 0.666 0.35 0.903 14 0.485




To:

From:

Subject:

State of Cdlifornia Business, Transportation and Housing Agency
Memorandum Flex your power!

Be energy efficient!

MR. SON NGUYEN, CHIEF-D12 Date: Jan 29, 2010
DESIGN BRANCH E
Filee 12-ORA-55-PMR7.8/9.4
EA: 12-0G9601
RWA415, SB 55 Auxiliary
Lane
Attn: Mr. Bang Nguyen

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES-MS5
GEOTECHNICAL DESIGN —SOUTH 1

Geotechnical Design Recommendations for Retaining Wall #415

In response to your request dated March 4, 2009, the Office of Geotechnical Design
South-1 provides following geotechnical design recommendations for the Type 1 retaining
walls #415 to be built for the proposed auxiliary lane and ramp improvement for
southbound Route 55, between Edinger Ave on-ramp and East Dyer Rd off-ramp.

This office performed subsurface exploration work for the proposed wall near the subject
site by June 2009. The following recommendations are based on the review of the
preliminary geotechnical report, typical cross-sections/wall layouts, review of as-built
logs of test borings (LOTBSs) of 1963 for the initial construction of Dyer Rd UC, and the
recent subsurface explorations.

PROPOSED IMPROVEMENT

The proposed retaining wall will be located at the southbound edge of Route 55, between
Dyer Road Undercrossing and Grand Avenue Off-ramp. The wall will be 552 feet long,
from “A” Line Stations 415+18.51 to 420+70.51. To accommodate the proposed 12 feet
highway widening, the design wall height is to be 8 feet, with concrete barrier Type 736 on
top. The bottom of the wall footing will be located at approximately 8 feet above the toe of
the embankment near the existing bridge.

EXISTING STE CONDITION

Existing embankment consists of 2:1 slope (horizontal to vertical), and is moderately
landscaped with trees. No slope erosion was observed. The highway pavement on top of
the embankment appears to be free of distress. Fourteen feet by eight feet underground
reinforced concrete box culvert runs near parallel to the wall alignment, and is estimated to
be approximately 22 feet outside of the proposed wall layout line.
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SUBSURFACE CONDITION

The Site is situated in the Los Angeles basin, which is underlain by a thick sequence of
sediments and sedimentary rocks. The existing natural ground surface of the subject siteis
generally flat. The highway embankment consists mainly of sandy lean clay or clay sand on
top, with very stiff silt a the bottom portion of the embankment fills. From natural grade to
approximately 40 feet below, subsurface materials are mostly stiff to medium stiff lean
clay interbedded with layer (or layers) of silty fine sand with the thickness ranging from 1
to 4 feet. Below the depth of 40 feet, subsurface materials are mostly dense sand with very
stiff silt binder asshown in the as-built LOTBs, 1963.

GROUNDWATER

Ground water was found from Elevations 38.9 ft (borehole #A-09-01) to 33.7 ft (borehole
#A-09-02) above mean sea level (MSL) based on soil borings completed in June 20009.
According to borehole #B-2 that was completed in 1963 for the initial bridge construction
near the proposed wall, the groundwater table appeared to be at Elev. 40.0 ft (NGVD29),
which is equivalent to 42.0 ft above MSL (NAVDB88) after vertical datum adjustment. The
design groundwater table for the improvement will be based on higher record of the 1963.

SEISMICITY

The nearest seismic source to the project site is San Joaquin Hills Fault. This
reverse/thrust type fault is located about 1.8 miles from the proposed wall, and is capable
of generating maximum credible earthquake (MCE) of 7.0. The design peak bedrock
acceleration (PBA) is estimated to be 0.7g based on the Sadigh et a (1997) attenuation
relationships. The corresponding peak ground acceleration (PGA) at the site is estimated
to be 0.62g.

LIQUEFACTION

According to subsurface explorations conducted for the proposed wall and existing bridge,
the subsurface materials below the groundwater are predominantly cohesive, and appeared
to be underlain by medium dense to dense silty sand from 40 ft below the natural ground.
The liguefaction potentia is marginal, due to the existence of medium dense sand layer,
which isrelatively thin in its thickness and deep in its depth from original grade.

SUBSURFACE EXPLORATIONS
Subsurface exploration has been performed at the left offset within the longitudinal limits

of the proposed retaining wall. A total of three Hollow-Stem-Auger (HSA) borings were
drilled early June 2009. Two of them (A-09-01 and A-09-03) were located on the highway

“ Caltrans improves mobility across California”



MR. SON NGUYEN RW 415 GDR

Jan 29
Page 3

, 2010 EA12-0G9601

embankment, one (A-09-02) located in the flat area between the toe of the fill slope and
right-of-way fence. The boring locations are presented in Figure 1 of the Attachment.

Standard penetration tests (SPT) were conducted at the selected depths of the borings. The
relatively undisturbed samples were retrieved by pushing in split spoon sampler (with brass
rings) into the ground. The soil samples recovered within the brass rings were sealed with
plastic caps/tapes and transported to Caltrans laboratory for testing.

L aboratory testing program consisted of moisture-density determinations (California Test
Method (CTM 226)), mechanical analysis (CTM 203), direct-shear (CTM 222), Atterberg-
limit (CTM204), and unconsolidated-undrained tri-axial tests.

CORROSION EVALUATION

Bulk soil samples were also obtained at selected borehole locations during the site
exploration and tested for corrosion potential following the guidelines of the Corrosion
Technology Branch. Based on corrosion tests, the soils at the site are non-corrosive to
reinforced concrete.

Table 1. Corroson Test Results

Sample Loaction Depth of H Soluble Soluble Mini Resistivit
(Borehole No.) Sample (ft) P Sulfates Chlorides inimum Resistivity
A-09-03 7-10 7.89 N/A N/A 1047 ohm-cm
A-09-02 20 - 40 7.31 N/A N/A 1464 ohm-cm

Caltrans Criteria for Non-corrosive

. >55 < 2000 PPM <500 PPM > 1000 Ohm-cm
Soil and Rock

Note: The tests for sulfate and chloride are usually not conducted unless the resistivity of the sample
soil is 1000 Ohmem or less.

GEOTECHNICAL ANALYSS
Settlement

The maximum total settlement of the proposed wall is estimated to be in the order of 2.5
inches. Most of the settlement is immediate settlement, which will take place during
construction. Long-term settlement due to primary consolidation is estimated to be less
than 1 inch. The differential settlement of the wall is expected to be below the threshold
value (1/500, relative settlement/wall length) suggested by FHWA for reinforced concrete
cantilever wall.

“ Caltrans improves mobility across California”
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Bearing Capacity

Theretaining wall footing will be located within the embankment fills. The bearing capacity
evaluation is based on Meyerhof (1957) method, considering modified bearing capacity
factors for footing adjacent to sloping ground. The horizontal minimum clearance between
the footing and the slope surface is assumed to be 4 feet (BDS 4.4.5.1).

Based on the analysis, the minimum factor of safety will be close to 5.0 for the proposed
Type 1 retaining wall.

Global Stability

Slope stability anayses were conducted for wall/embankment system. The most critical
wall section was selected for such analysis using Morgenstern-Price method (SLOPE/W
2004).

Both static and seismic conditions were considered. The horizontal pseudostatic
coefficient for seismic inertiaforce is assumed to be 0.2g.

The Calculated factors of safety (FOS) for global stability of the retaining walls are higher
than the required 1.5 for static condition, and 1.1 for seismic condition, respectively.

Theresults of stability analysis are presented in Figures 2 and 3 of the Attachment.
GEOTECHNICAL RECOMMENDATIONS

Based on the results of above analyses, shallow footing can be used for the
proposed Type 1 retaining wall. The wall details can be found on Plate B3-1 of
Sandard Plan (May 2006). A minimum horizontal clearance of 4 feet should be
maintained between edge of retaining wall footing and slope surface.

The foundation soils are considered to be non-corrosive to the structural elements
of the proposed wall.

Even though liquefaction potential of the underlying soil may still exist at the wall
location, seismic-induced settlement and the settlement due to liquefaction of the
interbedded sandy layers is relatively low. In addition, the repair of distressed
retaining walls and embankment after amajor seismic event is feasible, and is more
cost-effective than mitigation to liquefaction potential for the roadway portion of
the project.

“ Caltrans improves mobility across California”
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The existing underground reinforced concrete box culvert is located beyond the
zone of influence from the proposed wall footing. The load impact to the box
culvert due to the existence of the future wall is negligible.

CONSTRUCTION CONSIDERATIONS

To reduce the compaction-induced distress on the retaining wall, the backfill
compaction should be performed using hand-operated compactors or other
lightweight compaction equipment within no less than 5 feet from the wall. The
selection of backfill materials and the backfill placement should be in conformance
with Section 19-3.06 “ Structure Backfill” of Standard Specifications.

Should you have any question regarding the above recommendations, please contact Haitao
Liu at (916) 227-0992

Haitgo Liu
{66398

CIVIL -
A
OF CALIF®

HAITAOLIU, PE.
Transportation Engineer - Civil
Branch A

cc: R.E. Pending File
OGDS-1, LosAngeles
OGDS-1, Sacramento
GSFileRoom
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To:

Attn:

From:

State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!
Be energy efficient!

MR MOHAMMAD RAVANIPOUR Date: July 23,2010

Branch Chief, Design Branch 19

Office of Bridge Design South 2 File:  12-ORA-55-PM 7.87

EA: 12-0G9601
Dyer Rd. UC Widening
Br# 55-0409

J.R. Torres

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design South 1
Branch B

Subject: Second Revised Foundation Report for Dyer Road Undercrossing widening, Bridge # 55-0409

This Second Revised Foundation Report is prepared to clarify corrosion conditions at the site. The
foundation recommendations in this report are based on the latest plans provided by your office,
dated April 01, 2010 as well as a Geotechnical Exploration program done for this project. This
Second Revised Report supersedes our previous reports dated June 09, 2010 and February 26,
2010.

1.0 PROJECT DESCRIPTION
1.1 Location Existing Site Conditions

The existing bridge is located on State Route 55 in the City of Santa Ana, Orange County. Dyer
Road UC is not just one bridge, but is made up of four bridge elements. The original structure is
composed of 2 similar, but separate bridges, built 34" apart in 1965. In 1969, the abutments were
expanded into the middle 34' space for additional lanes. The southbound side was widened in 1989
with a cast-in-place/prestressed box girder, and in 1999, a precast/prestressed [-Beam widening
was performed on the northbound side. The existing Dyer Rd. UC is founded on piles. The
following table shows pile data for the various bridge components. A Site Vicinity Map is located
in Appendix I: Site Vicinity Map.

Table No. 1 — Existing Foundation Data

Bridge Abutments 1 and 5 Pier Walls 2 and 4 Column Bent 3
RC Box
(Original left and right) Class II 45 ton Class II 45 ton Class II 45 ton
RC BOX . Class I 45 ton Class I 45 ton Class I 45 ton
(center widening)
PT Box
(southbound widening) Class I 45 ton Class I 70 ton Class I 70 ton
PC/PS Class 400 Alt X or Y Class 625 Alt X or Y Class 625 Alt X or Y
(northbound widening) (Class 90) (Class 140) (Class 140)

“Caltrans improves mobility across California”
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1.2 Proposed Structure

The proposed widening will be to the southbound side of the existing Dyer Road UC structure.
DES proposes a 4-span precast/prestressed Box-girder bridge on short seat abutments similar to the
1999 northbound widening. All abutments and bents are to be supported on piles. According to the
provided General Plans, the additional width of the proposed work is approximately 10 feet wide
along the southbound edges of SR-55.

Table 2. Foundation Design Data Sheet

Support Foundation Type(s) Estimate of Maximum Factored Compression
Considered Loads (kips)

Abut 1 Class 90 67 per pile

Bent 2 Class 140 114 per pile

Bent 3 Class 140 60 per pile

Bent 4 Class 140 114 per pile

Abut 5 Class 90 48 per pile

Notes:

1. Estimate of maximum factored loads is not required for standard piles

2. Maximum factored loads will be estimated based on: Strength Limit State for bents and Service-1 Limit State for
abutments.

2.0 FIELD INVESTIGATION AND TESTING PROGRAM

Six exploratory borings were drilled at the proposed widening location. One boring was drilled at
each proposed support location, with the exception of the center bent. Two borings were drilled at
the center bent, but the first was terminated at 26.5' due to encountering contaminated soil. Three
borings were drilled by the Caltrans Office of Drilling Services and logged by personnel from our
office. Three borings were drilled and logged by URS Corporation due to the contaminated soil
conditions encountered at the site.

Borings R-09-004, R-09-006, and R-09-008 were drilled on 9/16/09, 11/3/09, and 9/15/09
respectively by Caltrans personnel. Borings R-10-001, R-10-002, and R-10-003 were drilled on
1/12/10, 1/13/10, and 1/14/10 respectively by URS. All borings were drilled using the mud rotary
method. The Table below shows a summary of the boring data with elevations and locations.

Table No. 3 — Summary of Boring Locations
Boring Station ! Offset ! Surface tlilevation Drille?tDepth Bottom tl_ilevation
R-09-004 | 415496.17 | 74.73 Lt 72.83 61.5 11.33
R-10-001 | 414+74.57 | 101.72 Lt 53.8 91.5 -37.7
R-10-002 | 414+5.17 107.76 Lt 53.2 91.5 -38.3
R-10-003 | 413+30.34 | 100.86 Lt 53.8 91.5 -37.7
R-09-008 | 412+34.38 | 95.52 Lt 71.29 66.5 4.79
Note: 1. Stationing and Offsets according to Route 55 Center Line.

2. Elevations are Above Mean Sea Level (MSL) (1988 NAVD Datum).
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Stations, offsets, and elevations of the Caltrans borings were surveyed by a District 12 Surveys
Crew and provided on 12/16/09. URS provided survey information for the borings logged by URS
personnel. Elevation data for URS borings was estimated from plans and existing monitoring well
borings. The URS borings will be surveyed with the other borings provided on the Log of Test
Borings (LOTB) sheets which will be provided at a latter date.

Soil samples were logged and sampled using a Standard Penetration Test (SPT) sampler and a
California sampler alternating at typically 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 Sampler is a 2” sampler that retrieves undisturbed samples. At the completion of the
borings, the holes were backfilled with bentonite chips.

3.0 LABORATORY TESTING PROGRAM

Laboratory testing was performed on selected SPT and undisturbed samples from the borings.
Laboratory testing included unconfined compression and plasticity index. Geotechnical testing was
performed in accordance with California Test Methods and/or ASTM procedures (see Table No. 4
below). A complete summary of the geotechnical laboratory results is presented in Appendix II:
Laboratory Data.

Table No. 4 — Laboratory Test Methods

Test Standard
Unconfined Compression of Soils CTM 221
Plasticity Index of Soils CTM 204
Mechanical Analysis of Soils CTM 203
Corrosion — Resistivity, pH CTM 643
Corrosion — Chloride Content CTM 422
Corrosion — Sulfate Content CTM 417

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS

4.1 Regional Geology

The project is located within the Peninsular Ranges geomorphic province at the center of the Los
Angeles Basin. A thick Cenozoic 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.

4.2 Site Geology

The abutment fill consists of approximately 20 feet of clay and clayey sand at the northern
abutment. The southern abutment is composed of sand with silt. The underlying alluvium consists
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of predominantly clays and sandy clays with thinner layers of silty sand and sand. The alluvium is
soft at the surface, but increases in density with depth.

4.3 Ground Water

Ground water records for the gas station on the adjacent corner show continuous ground water
monitoring data since 1998. Two monitoring wells are located directly adjacent to or under the
existing structure. These wells show a maximum ground water elevation of about 44 feet, or 9 feet
below native ground elevation.

5.0 CORROSION EVALUATION

A composite bulk sample from boring R-10-001 was tested for corrosion potential. The bulk
sample is a composite of several individual specimens obtained from varying depths between 5
and 91.5 feet below the surface. The individual samples consisted of both sandy (low corrosion
potential) and clayey (higher corrosion potential) soil units. Laboratory test results based on the
“composite procedure” as presented herein, should serve as an indicator regarding the corrosivity
of the soil. However, the results are an average of all soil units within the composite sample.

Table No. 5 — Corrosion Test Results

Boring Depth | Minimum Resistivity pH Chloride Content | Sulfate Content
(ft) (Ohm-cm) (ppm) (ppm)
R-10-001 5-91.5 1250 7.4 75 930

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.

The Laboratory test results of the composite sample are within the range for non-corrosive.
However, based on our local experience with clayey soils in Orange County coupled with the
explanation presented above, corrosion-resistant design practices and materials are recommended,
because individual units of soil are believed to be corrosive.

6.0  SEISMIC RECOMMENDATIONS

The bridge 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 site, the controlling faults are the San Joaquin Hills Blind Thrust, the
Newport-Inglewood/Rose Canyon Fault Zone, 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 data collected during our geotechnical investigation. The Peak Ground
Acceleration (PGA) calculated for this site is 0.5g. A summary of the contributing fault parameters
as given by ARS Online is shown below. ARS curve data for each signpost are given in Appendix
III: ARS Curve Data. The ARS curve data has been modified for near source effects per the
Caltrans Seismic Design Criteria.
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Table No. 6 — Fault and Design Ground Motion Parameters.

Fault Fault Type Dip° Dip Minax Rirup R Ry
ID Direction (km) (km) (km)
San Joaquin 7 Reverse 23 SW 6.6 2.98 2.22 2.22
Hills
Newport- 427 Strike 90 A% 7.5 7.36 7.36 7.34
Inglewood Slip
USGS 5% NA NA NA NA NA NA NA NA

Due to the high fines content of the native soils, liquefaction potential is considered to be low.

7.0  AS-BUILT FOUNDATION DATA

A foundation investigation was completed at the above named bridge site during September 1963.
The geotechnical information was obtained from two (2) rotary wash borings extending to
approximately 60 feet below ground surface (BGS) and three Cone Penetration tests extending to a
maximum depth of 65 feet BGS. Since the original investigation, three (3) additional reports were
issued based on the original investigation.

“Soft to stiff Silt and Clay interbeded with slightly compact to very fine Sand was encountered to
elevation +15. Borings then revealed 28 feet of compact to dense very fine to coarse sand and very
stiff Silt with occasional hard Calcium Carbonate concretion zones.”

The original Foundation Report (FR) recommended Concrete driven piles designed for 45 Ton
piles to be driven to elevations of +10 for all Foundation supports. It was also recommended that
all Abutment piles be predrilled to elevation of +50, to penetrate the embankment fill. The report
also recommended the preloading of the site to induce the expected 6-8 inches of settlement.

Subsequent reports stated similar parameters and recommended a tip elevation for the 70-Ton piles
to be driven to an elevation of +5.

Pile-Driving data indicated a noticeable increase in end-bearing capacity between elevations +5
and +15.

8.0 FOUNDATION RECOMMENDATIONS
8.1 Pile Types and Bearing capacity

Class 90 and 140 driven Concrete piles are proposed for the Abutments and Bents consecutively.
Based on the field investigation, laboratory test results, and geologic evaluation several soil units
were identified to exist within the subsurface area for this project. A list of the soil parameters used
in the calculation of the capacity of the proposed foundation types is summarized in Appendix. IV
(Soil Parameters). The loading demand for the proposed foundations were obtained from Tables 7
and 8 (Below) provided by Structure design.
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Ensoft software was used to calculate the axial (A-Pile) and lateral (L-Pile) pile tips. The provided
loads were used to calculate Compression, Tension, Settlement and lateral Tip elevations, which
are provided in Tables 9 to 11. In calculating the lateral pile tip elevations, shear loads were
provided to our office by Structure Design for each support. The connection between the pile head
and the pile cap was considered to be a pin connection; therefore no moment was applied to the
pile head.

8.2  Design loads provided by Structure Design

Table 7. General Foundation Information from SD to GS

Foundation Design Data Sheet

Cut-off |Pile Cap Size Number of
Support | Design | Pile |Finished Grade| Elevation ft) Permissible Settlement under Piles
No. Method | Type | Elevation (ft) (ft) B L Service Load (in)* per Support
Abut 1| WSD Cé%“ 66.0 61.5 |7.25/10.66 1” 6
Bent 2 | LRFD (:11285 525 500 |[7.5]19.0 1” 8
Bent 3 | LRFD (:11285 53.0 480 [9.0] 12.0 1” 12
Bent 4 | LRFD (:11285 525 500 |7.5(23.66 1” 8
Abut 5| WSD Cé%“ 67.0 585 |7.25| 16.0 1” 8

Based on CALTRANS’ current practice, the total permissible settlement is one inch for multi-span structures with
continuous spans or multi-column bents. Different permissible settlement under service loads may be allowed if a
structural analysis verifies that required level of serviceability is met.

Table 8. Design Loads from SD to GS

Foundation Design Loads

Service-I Limit State Strength Limit State Extreme Event Limit State
(Kips) (Controlling Group, kips) | (Controlling Group, kips)
Permanent
Total Load Loads Compression Tension Compression Tension
Max. Max. Max. Max. Max.
Support Per Per Per Per Per Per Per Per Per Per Per

No. Support | Pile Support | Support Pile Support | Pile | Support | Pile | Support | Pile
Abut 1| 270 67 142 N/A N/A N/A |N/A| N/A [N/A| N/A | N/A

Bent2 | 685 114 450 1021 169 0 0 648 | 145 0 -123
Bent3| 458 60 239 748 99 0 0 725 | 257 0 -95
Bent4 | 685 114 450 1021 169 0 0 627 | 245 0 -89
Abut5| 317 48 189 N/A | N/A | N/A [N/A| N/A |N/A| N/A | N/A

Notes:
1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load
2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement (d) Lateral Load
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8.3 Recommended Design Tip Elevations

Table-9 Abutment Foundations Design Recommendations
LRFD Service-I Limit .
Cut-off State Load (kips) per L,RED Service-1 Nominal Design Tip | Specified Tip
Support . . Limit State Total . . .
. Pile Type | Elevation Support . . Resistance Elevations Elevation
Location Load (kips) per Pile .
(ft) . (kips) (ft) (ft)
(Compression)
Total Permanent
(a)=8.5
Abut. 1 Cé‘z)ss 61.5 270 142 67 140 (c) =26 8.5
(d) =504
Class () =10.5
Abut. 5 90 58.5 317 189 48 100 (c)=27 10.5
(d)=53
1) Notes: Design tip elevations are controlled by: (a) Compression, (c) Settlement, and (d) Lateral Load,
respectively.
Table-10 Bent Foundations Design Recommendations
Service-1 Total Required Factored Nominal Resistance
. Cutoff | UM | permissible __(kips) Design Tip | pecified
Support Pile . State Strength Limit Extreme Event . Tip
. Elevation Support Elevations .
Location | Type Load per . . Elevation
(ft) Support Settlement Comp. Tension Comp. Tension (ft) (ft)
(Kips) (inches) | (9=0.7) | (9=0.7) (p=1) (o=1)
(a-I)=3.5
(b-I) =N/A
Class 169/0.7 145/1 (a-I)=14.5
Bent 2 140 50.0 685 1 -250 0 -150 -123 (b-I1)=19.5 35
(€)=255
(d) =394
(a-I) =11
(b-I) =N/A
Class 99/0.7 25711 (a-l)=2.5
Bent 3 140 48.0 458 1 ~150 0 -260 -95 (b-ID)= 14 2.5
(©)=23
(d) =36.5
(a-)=55
(b-I) =N/A
Class 169/0.7 245/1 (a-ID)=5.5
Bent 4 140 50.0 685 1 -250 0 -50 -89 (b-II) =25.5 5.5
(c)=27
(d)=40.6

Notes: Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (b-I) Tension (Strength Limit), (a-II)
Compression (Extreme Event), (b-II) Tension (Extreme Event), (c) Settlement, and (d) Lateral Load, respectively.
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Table-11 Pile Data Table
Nominal Resistance (kips) Design Tip Specified Tip
Location Pile Type C . Tensi Elevations Elevation
ompression ‘ension (ft) (ft)
(a)=8.5
Abut. 1 Class 90 140 N/a (c)=26 8.5
(d)=50.4
(a)=3.5
(b)=19.5
Bent 2 Class 140 250 -123 © =255 3.5
(d) =39.4
(a) =25
(b) =14
Bent 3 Class 140 260 -95 © =23 2.5
(d) =36.5
(a)=5.5
(b)=25.5
Bent 4 Class 140 250 -89 (€)= 27 5.5
(d) =40.6
(a)=10.5
Abut. 5 Class 90 100 N/a (c) =27 10.5
(d)=53
Notes:

1) Design tip elevations for Abutments are controlled by: (a) Compression, (c) Settlement, (d) Lateral Load
2) Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension, (c) Settlement (d) Lateral Load

8.3

Special Considerations

Based on the provided general plan, no proposed embankment fill is proposed for the
widening. However should any additional fill greater than five (5) in height be proposed, it
is recommended that the embankments should be placed prior to the bridge widening to
allow for the settlement to occur. Previous settlement calculations indicate that 6-8 inches
of settlement were calculated as a result of the approach embankments. The estimated
settlement period is less than 90 days.

Abutment piles driven through fill, should be placed in predrilled holes to an elevation of
+50, in accordance to Section 49-1.06 of the Standard Specifications.

In order to reduce the potential impact on a near by utility line, it is proposed that Bent-3
piles be place in pre-drilled holes. The pre-drilled holes may be drilled with an auger with a
diameter not exceeding the maximum dimension of the proposed pile (15 inches). Drilling
may be advanced to an elevation of 31 feet or higher (not to exceed 17 feet below the cut
off elevation). Pile driving should continue to the design tip elevation, or to achieve the
Nominal Resistance Compression, as summarized in Table 11. Should a gap occur between
the pile and the pre-drilled annuls during pile driving, this gap should be backfilled with
fine silica sand (#20 to #30 sieve such as Ottawa Sand) or cement grout. The backfill is preferably
done during pile driving to help fill all the voids.
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According to previous driving records in 1963, the average driving tip elevations varied
between Elev. 9.35 and 10.95. However and should the contractor encounter difficulty
reaching the design tip elevations, the piles could be cut, if the minimum demand for
tension and lateral tips are met. The maximum allowable length of pile that could be cut is
10 feet; in this case Geotechnical Engineer should be contacted to evaluate the encountered
case. Limited pre-drilling could be allowed help reaching the design tip elevations.

Pile bearing will be assessed by the Gates formula (Nominal Resistance Ru) as specified in
the Standard Specifications in Section 49-1.08. Piles achieving 150 % of Ru bearing under
the hammer within 4 feet of the specified pile tip elevations, may be accepted at the
Resident Engineer’s discretion. This procedure should prevent damage to the piles. Driving
tips may be necessary to insure pile integrity during hard driving conditions. Pile Heads
must be protected from direct impact of the hammer by a cushion-driving block.

If the Ru bearing is not achieved at the specified tip elevation, the contractor should allow
the piles to set for a minimum period of 24 hours, then retap for bearing verification.

NOTES TO DESIGNER

It is recommended that our office be notified when pile driving begins to witness the initial work
progress. Any problems with pile driving or achieving capacity or design tip elevations should be
reported to our office for evaluation.

Project Plans and Specifications should be submitted to our office for review.

10.0

CONSTRUCTION CONSIDERATIONS

All structural work associated with pile installation shall be implemented in accordance to
the recommendations outlined in Section 49 in the Caltrans Standard Specifications.

All earthwork shall be implemented in accordance to the recommendations outlined in
Section 19 of the Caltrans Standard Specifications.

Quality control must be practiced during pile installation to insure compliance with
Caltrans Construction procedures.

Contractor must become familiarized with the site conditions. Care must be exercised
during pile driving to avoid damage to the close-by existing piles.

Should any excavation occur below El. 40 MSL, contaminated soil conditions should be
anticipated.

Noise and Vibration from the pile driving operation should be studied prior to construction,
due to the close proximity of adjacent structures lying outside the State Right of Way.
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If you have any questions, please contact Kristopher Barker at (213) 620-2334 or Sam Sukiasian
at (213) 620-2135.

Prepared by: Reviewed by:

KRISTOPHER BARKER, C.E.G. SAM SUKIASIAN, G.E.

Engineering Geologist Senior Transportation Engineer

Office of Geotechnical Design South 1 Office of Geotechnical Design South 1
Branch B Branch B

NADEEM SROUR, G.E.
Transportation Engineer

Office of Geotechnical Design South 1
Branch B

c.c. GS File Room
District Project Manager
GS Corporate
Structure Construction R.E. Pending File
DES Office Engineer, Office of PS&E
District Materials Engineer

(District Hydraulics/Structure Hydraulics)
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Santa Ana Geotechnical Laboratory Testing Summary

Project Name: SR-55 Dyer Road

Project Number: 30989831, EA 12-0G9601
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Sieve | Dia.

No. mm

%

Finer

3" 75.0
2" 50.0
15" 37.5
1" 25.0
3/4" | 19.00
1/2" | 12.50
3/8" 9.50
#4 4.75
#10 2.00
#20 | 0.850
#40 | 0.425
#60 | 0.250
#100 | 0.150
#140 | 0.106
#200 | 0.075

Hydrometer Analysis

100.0
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100.0
100.0
100.0
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94.4
89.0
81.3
64.8
51.6
445
40.2
37.7
35.6
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11.0

% Sand
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% Fines
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Exploration | Sample No. | Depth (ft) | SYMBOL

Wn (%)

LL

Pl

% 5 mm Description and Classification

R-10-002 8 40.0 1

Yellowish brown clayey Sand (SC)

PROJECT NAME: SR-55 Dyer Road
PROJECT NUMBER: 30989831

PARTICLE-SIZE DISTRIBUTION CURVES

PA SR55 R10002040
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Project Name: SR-55 Dyer Road

Project Number: 30989831 Figure

Plasticity SR55 R10001015




PLASTICITY INDEX (%)

80

70

CL or

oL

CH

[ or
OH

60

al
o

N
o

w
o

20

30

50
LIQUID LIMIT (%)

60 70 80 90 100 110

BORING /
SAMPLE

DEPTH (ft.)

TEST
SYMBOL

WATER
CONTENT (%)

LL (%)

Pl (%)

DESCRIPTION / CLASSIFICATION

R-10-001

65.0

30.9

37

16

Olive brown Clay (CL)

clO(o0|e| m

PLASTICITY CHART

Project Name: SR-55 Dyer Road

Project Number: 30989831 Figure

Plasticity SR55 R10001065




PLASTICITY INDEX (%)

80

70

CL or

oL

CH

- §  or
OH

60

al
o

N
o

w
o

20

30

40

50 60
LIQUID LIMIT (%)

70

80 90 100 110

BORING /
SAMPLE

DEPTH (ft.)

TEST
SYMBOL

WATER
CONTENT (%)

LL (%) | PI (%)

DESCRIPTION / CLASSIFICATION

R-10-002

7.0

153

24 8

Yellowish brown clayey Sand (SC)

clO(o0|e| m

PLASTICITY CHART

Project Name: SR-55 Dyer Road

Project Number: 30989831 Figure

Plasticity SR55 R10002007




PLASTICITY INDEX (%)

80

70

CL or

oL

CH

[ or
OH

60

al
o

N
o

w
o

20

30

50
LIQUID LIMIT (%)

60 70 80 90 100 110

BORING /
SAMPLE

DEPTH (ft.)

TEST
SYMBOL

WATER
CONTENT (%)

LL (%)

Pl (%)

DESCRIPTION / CLASSIFICATION

R-10-002

15.0

26.5

37

20

Grayish brown Clay (CL)

clO(o0|e| m

PLASTICITY CHART

Project Name: SR-55 Dyer Road

Project Number: 30989831 Figure

Plasticity SR55 R10002015




35
3.0
25
7
<
@20
o
n
)
2
[
3
s 1.5
1S
@]
@)
1.0
0.5
0.0
0.0 5.0 10.0 15.0 20.0
Axial Strain (%)
Failure Sketch
Water LL | PI Length Diameter | WetDensity | pegree of Peak Stress \ /k
Content (%) | (%) | (%) (in) (in) (ksf) Saturation (%) (ksf)
24.4 39 21 5.853 2.407 127.3 99.5 2.45 Z
~3/4" gravel
Project Name: SR-55 Dyer Road UNCONFINED
Project Number: 30989831 COMPRESSION TEST
Exploration No: R-10-001 Sample No.: 3 Depth (ft): 15 ASTM D 2166
Description and/or ;o gray Clay (CL) Figure :
Classification:

SR-206 (6/08) (SNA) UC SR55 R10001015 URS
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Project Name: SR-55 Dyer Road

Project Number: 30989831

UNCONFINED

COMPRESSION TEST

Exploration No: R-10-001 Sample No.: 9 Depth (ft): 50 ASTM D 2166
Description and/or o 15ish brown clayey Sand (SC) Figure :
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SR-206 (6/08) (SNA) UC SR55 R10001050 URS
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Project Number: 30989831 COMPRESSION TEST
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Appendix III: ARS Curve Data



Period | Acceleration|Period | Acceleration|Period | Acceleration|Period | Acceleration
0.01 0.511 0.09 0.69 0.36 0.992 1.5 0.506
0.02 0.518 0.095 0.704 0.38 0.993 1.6 0.465

0.022 0.522 0.1 0.718 0.4 0.993 1.7 0.43
0.025 0.528 0.11 0.745 0.42 0.989 1.8 0.399
0.029 0.534 0.12 0.769 0.44 0.983 1.9 0.382
0.03 0.536 0.13 0.791 0.45 0.981 2 0.367
0.032 0.541 0.133 0.797 0.46 0.978 2.2 0.332
0.035 0.549 0.14 0.81 0.48 0.972 2.4 0.304
0.036 0.551 0.15 0.828 0.5 0.967 2.5 0.291
0.04 0.56 0.16 0.847 0.55 0.947 2.6 0.279
0.042 0.564 0.17 0.865 0.6 0.93 2.8 0.258
0.044 0.569 0.18 0.882 0.65 0.914 3 0.24
0.045 0.572 0.19 0.898 0.667 0.909 3.2 0.223
0.046 0.574 0.2 0.912 0.7 0.899 3.4 0.208
0.048 0.579 0.22 0.933 0.75 0.886 3.5 0.202
0.05 0.584 0.24 0.95 0.8 0.862 3.6 0.195
0.055 0.596 0.25 0.958 0.85 0.839 3.8 0.183
0.06 0.608 0.26 0.963 0.9 0.817 4 0.173
0.065 0.62 0.28 0.973 0.95 0.797 4.2 0.166
0.067 0.626 0.29 0.976 1 0.778 4.4 0.16
0.07 0.633 0.3 0.98 1.1 0.709 4.6 0.154
0.075 0.646 0.32 0.986 1.2 0.649 4.8 0.149
0.08 0.661 0.34 0.99 1.3 0.595 5 0.144
0.085 0.675 0.35 0.991 1.4 0.548




Appendix IV

Soil Parameters
(For lateral pile analysis)



For Abutment 1
Cut off elevation is @ 61.5 feet.

According to our calculations the length of pile to develop a Nominal Resistance of 140 Kips is 53 feet
below the cut-off elevation. The tip elevation is at 8.5

Between Elevation of 61.5 & 54 use the following:

Assume a Sand : y = 125 PCF , K=90 1b/in3, 6 =35°.

Between Elevation of 54.0 & 49 use the following:

Assume a Clay: y = 122 PCF , C=7.63 PSI, £50=0.005

Between Elevation of 49 & 44 use the following:

Assume a Sand : y = 125 PCF , K=90 1b/in3, 6 =33°.

Between Elevation of 44 & 29 use the following:

Assume a Clay: y = 67.4 PCF, C=5.55 PSI, 85020.01, K=95

Between Elevation of 29 & 24 use the following:

Assume a Clay: y = 67.4 PCF , C=13.9 PSI, £50=0.004, K=800

Between Elevation of 24& 19 use the following:

Assume a Sand : y = 63.4 PCF , K=125 Ib/in3, 6 =34°.

Between Elevation of 19 & -1 use the following:

Assume a Sand : y = 67.4 PCF, K=125 Ib/in3, 6 =36".



For Abutment 5

Cut off elevation is @ 62.5 feet.

According to our calculations the length of pile to develop a Nominal Resistance of 140 Kips is 52 feet
below the cut-off elevation. The tip elevation is at 10.5

Between Elevation of 62.5& 49 use the following:

Assume a Clay: y = 130 PCF , C=7.0 PSI, €50=0.004

Between Elevation of 49 & 44 use the following:

Assume a Sand : y = 128 PCF , K=90 1b/in3, 6 =33°.

Between Elevation of 44 & 39 use the following:

Assume a Clay: y = 126 PCF, C=4.86 PSI, 850:0.01, K=92

Between Elevation of 39 & 34 use the following:

Assume a Clay: y = 63.93 PCF, C=4.17 PSI, €50=0.01, K=50

Between Elevation of 34 & 24 use the following:

Assume a Clay: y = 67.4 PCF , C=6.93 PSI, £50=0.005, K=250

Between Elevation of 24& 0 use the following:

Assume a Sand : y = 67.4 PCF, K=125 Ib/in3, 6 =36".



For Bent-2
Cut off elevation is @ 50.5 feet.

According to our calculations the length of pile to develop the required loads is 47 feet below the cut-off
elevation. The tip elevation is at 8.5

Between Elevation of 50.5 & 47.5 use the following:

Assume a Sand : y = 125 PCF , K=90 1b/in3, 6 =33°.

Between Elevation of 47.5 & 43.5 use the following:

Assume a Clay: y = 120 PCF , C=5.21 PSI, £50=0.01

Between Elevation of 43.5 & 33 use the following:

Assume a Sand : y = 72.6 PCF, K=125 Ib/in3, 6 =32°.

Between Elevation of 33 & 13 use the following:

Assume a Clay: y =47.52 PCF, C=11.8 PSI, 85020.005, K=500

Between Elevation of 13 & 08 use the following:

Assume a Sand : y = 82.94 PCF , K=125 Ib/in3, 6 =36°.

Between Elevation of 08 & -2 use the following:

Assume a Clay: y = 69.12 PCF, C=13.19 PSI, 850:0.005, K=500

Between Elevation of -2 & -7 use the following:

Assume a Sand : y = 67.6 PCF , K=125 Ib/in3, 6 =36".

Between Elevation of -7 & -39.5 use the following:

Assume a Clay: y = 67.4 PCF, C=12.32 PSI, 85020.005, K=500



For Bent-3
Cut off elevation is @ 48 feet.

According to our calculations the length of pile to develop the required loads is 45.5 feet below the cut-off
elevation. The tip elevation is at 2.5

Between Elevation of 48 & 43 use the following:

Assume a Sand : y = 125 PCF , K=90 1b/in3, 6 =33°.

Between Elevation of 43 & 38 use the following:

Assume a Sand : y = 126 PCF , K=90 1b/in3, 6 =33°.

Between Elevation of 38 & 35.5 use the following:

Assume a Sand : y = 126 PCF , K=90 1b/in3, 6 =34".

Between Elevation of 35.5 & 15.5 use the following:

Assume a Clay: y =72.57 PCF , C=8.33 PSI, 850:0.01, K=500

Between Elevation of 15.5& 10 use the following:

Assume a Sand : y = 72.57 PCF , K=60 Ib/in3, 6 =33".

Between Elevation of 10 & -9.5 use the following:

Assume a Sand : y = 65.6 PCF , K=125 Ib/in3, 6 =37".

Between Elevation of —9.5& -42 use the following:

Assume a Clay: y = 67.39 PCF, C=10.41 PSI, 85020.004, K=800



For Bent-4
Cut off elevation is @ 50.5 feet.

According to our calculations the length of pile to develop the required loads is 45 feet below the cut-off
elevation. The tip elevation is at 5.5

Between Elevation of 50.5 & 43 use the following:

Assume a Sand : y = 130 PCF , K=90 1b/in3, 6 =33°.

Between Elevation of 43 & 38 use the following:

Assume a Clay: y =130 PCF , C= 6.95 PSI, £50=0.005

Between Elevation of 38 & 28 use the following:

Assume a Clay: y =43.54 PCF, C=10.5 PSI, €50=0.005, K=450

Between Elevation of 28& 13 use the following:

Assume a Sand : y=72.57 PCF, K=125 1b/in3, 6 =33".

Between Elevation of 13 & 4.5 use the following:

Assume a Sand : y=72.57 PCF , K=125 1b/in3, 6 =34°.

Between Elevation of 4.5 & -2 use the following:

Assume a Clay: y = 72.57 PCF, C= 14.23 PSI, €50=0.005, K=750

Between Elevation of -2 & -7 use the following:

Assume a Sand : y =70.5 PCF, K=125 Ib/in3, 6 =34°.

Between Elevation of —7& -41 use the following:

Assume a Clay: y = 67.39 PCF , C=13.89 PSI, £50=0.004, K=1000



State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!
Be energy efficient!
To: MR. MOHAMMAD RAVANIPOUR Date:  May 06, 2010
Branch Chief, Design Branch 19
Office of Bridge Design South 2 : File:  12-ORA-55-PM 7.87

EA: 12-0G9601
Warner Ave OC Tieback Wall
Br# 55-0394

Attn:  J.R. Torres

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design South 1
Branch B

-Subject: Revised Foundation Report for the Tieback Wall at Warmer Avenue Overcrossing, Br# 55-0394

Per your request dated July 7, 2009, a final Foundation Report (FR) has been prepared for the
proposed tieback wall underneath the western abutment of Warner Avenue Overcrossing on State
Route 55. The foundation recommendations in this report are based on the latest plans provided by
your office, dated 10/21/09, as well as a geotechnical exploration program done for this project.
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Warner Ave OC Tieback Wall
Br# 55-0394
12-0G9601

Mr. Mohammad Ravanipour
May 06, 2010
Page 2

1.0  PROJECT DESCRIPTION

1.1 Existing Site Conditions

The existing bridge is located on State Route 55 in the City of Santa Ana, Orange County. The
existing structure is a two span cast-in-place box girder bridge with one 4-column reinforced
concrete bent and open-end, reinforced concrete, seated abutments, all on driven concrete piles.

1.2 Proposed Structure

The proposed tieback wall will be built at the western (#1) abutment of Warner Avenue
Overcrossing. The maximum height will be approximately 12 feet, with two 6-foot lifts. The total
wall length is 200 feet, with 115 feet of tiebacks. In addition, a 35-foot long Type 1 wall on the
left, and a 50-foot long Type 1 wall on the right will flank the tieback wall.

Table No. 1 — Tieback / Type-1 Wall - Required Foundation Data

Wall Max. Design Bottom of Design Required Bearing (ksf)
Section Design Len gth Footing Footing
Height of (ff) Elevation Width q dn
Wall (ft) () (o)
Type 1 12 35 62.92 73" 2.7 8.1
Tieback 12 115 64.25 N/A N/A N/A
Type 1 12 50 62.92 73" 2.7 8.1

2.0 FIELD EXPLORATION PROGRAM

Three exploratory borings were drilled at the proposed wall location. Two borings were drilled on
Route 55 on either side of Wamer Ave. Overcrossing. One boring was drilled on Warner Ave. at
the #1 abutment. Borings were drilled by Caltrans Office of Drilling Services and logged by
personnel from our office.

Borings R-09-001 and R-09-002 were drilled on 9/1/09 and 9/2/09 respectively. Boring R-09-003
was drilled on 11/3/09. All borings were drilled using the mud rotary method. The Table below
shows a summary of the Boring data with elevations and locations.

2. Elevations are Above Mean Sea Level (MSL) (1988 NAVD Datum).

“Caltrans improves mobility across California”

Table No. 2 — Summary of Boring Locations
Boring Station ! Offset 2 Surface ]ti-‘,tlevation2 Drille(:tDepth Bottom t]‘Etlevation
R-09-001 | 448+30.18 84.94 Lt 67.17 51.5 15.67
R-09-002 | 446+99.13 85.05 Lt 66.16 51.5 14.66
.R-09-003 | 447+42.50 137.70 91.28 46.5 44.78
Note: 1. Stationing and Offsets according to 55 Center Line.
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Stations, offsets, and elevations of the borings were surveyed by a District 12 Surveys Crew and
provided on 12-16-09.

Soil samples were logged and sampled using a Standard Penetration Test (SPT) sampler and a
_California sampler alternating at typically 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 Sampler is a 2" diameter sampler that retrieves undisturbed push samples. At the
completion of the borings, the holes were backfilled with bentonite chips.

Boring location will also be provided on the Log of Test Borings (LOTB), which is to be delivered
at a later date. LOTBs are presently being prepared by the Office of Geotechnical Support and will
be submitted to the Office of Structure Design.

3.0 LABORATORY TESTING
Laboratory testing was performed on selected SPT and undisturbed samples from the borings.
Laboratory testing included unconfined compression and plasticity index. Geotechnical testing was

performed in accordance with California Test Methods and/or ASTM procedures (see Table No. 3
below). The laboratory results are shown in Appendix I: Laboratory Data.

Table No. 3 — Laboratory Test Methods

Test Standard
Unconfined Compression of Soils CTM 221
Plasticity Index of Soils CTM 204

4.0 SUBSURFACE CONDITIONS

According to As-Built Plans/survey data obtained for this project, an approximate elevation for the
top of the borings ranges between 91.28 to 67.17 feet MSL. The deepest drilled depth of the
borings was to an elevation of about 14.66 feet MSL.

The abutment fill to be retained is composed of stiff fat clays, lean clays, and sandy clays. The
proposed tieback wall is underlain by medium dense, well-graded, sandy artificial fill to about el.
60 ft. The underlying native material is composed of fat clays, lean clays, and sandy clays with a 5'
layer of soft sand at about el. 57 ft. The upper layers of clay are soft, but transition to hard by el.
37-32 ft.

Ground water was measured on 11/10/09 in boring R-09-001 at an elevation of 54.19 feet.

“Caltrans improves mobility across California”
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5.0 GEOLOGY
5.1 Regional Geology

The project is located within the Peninsular Ranges geomorphic province at the center of the Los
Angeles Basin. A thick Cenozoic 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.

5.2 Site Geology

The abutment fill consists of approximately 35 feet of sandy clay and lean clay. The underlying
alluvium consists of predominantly clays and sandy clays with a layer of loose sand approximately
20 feet below the roadway. The alluvium is soft at the surface, but increases in density with depth.

6.0 SEISMICITY

The retaining wall site is not located within any Alquist-Priolo Earthquake Fault Zone as
established by the California Geological Survey. Based on the Caltrans ARS Online site, the
controlling faults are the San Joaquin Hills Blind Thrust, the Compton—Los Alamitos Blind Thrust,
and the Newport-Inglewood/Rose Canyon Fault Zone. The average shear wave velocity of the
upper 30 meters (Vs30) is approximately 270 m/sec based on correlations with SPT data collected
during our geotechnical investigation. The Peak Ground Acceleration (PGA) calculated for this
site is 0.5g. A summary of the contributing fault parameters as given by ARS Online is shown

~ below.
Table No. 4 — Fault and Design Ground Motion Parameters.
Fault Fault | M.« | Type | Dip° Dip Riyp Rp R,
1D Direction (km) (km) | (km)
San Joaquin Hills 7 6.6 | Reverse | 23 SwW 3.83 3.12 3.12
Compton=Los | g1 | 68 | Reverse | 20 NE 9.66 | 077 |14.50
Alamitos '
Newport 427 | 7.5 | Stike | o9 N/A 841 | 841 | 8.40
Inglewood Slip

6.1 Liquefaction Evaluation

Liquefaction is a phenomenon in which loose, saturated fine-grained, granular soils behave like a
liquid while being subjected to high-intensity ground shaking. Liquefaction occurs when shallow -
ground water, low-density, fine, sandy soils and high-intensity ground motion exist in a site.
Saturated, loose to medium dense, near-surface, cohesionless soils exhibit the highest liquefaction
potential, while dense, cohesionless soils and cohesive soils exhibit low to negligible liquefaction
potential.

“Caltrans improves mobility across California”
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Using the seismic parameters discussed in Section 6.0 of this memo and the soil borings produced
for this project, there is one possibly liquefiable layer present. The liquefiable layer is at
approximately 20 ft below roadway grade and is approximately 5 ft thick. A liquefaction analysis
yields a result of approximately one inch of settlement along the entire length of the proposed wall
for a seismic event with an M.« of 7.5.

7.0 CORROSIVITY

As prescribed by the Caltrans Corrosion Technology Branch and the FHW A, all permanent anchor
systems must have the standard corrosion protection applied regardless of test results. This
includes protecting the full anchor length and anchor head as well. Corrosion resistant design is
also recommended for the Type 1 walls as well. Corrosion test results are not yet available, and
~ will be provided at a later date. '

8.0 FOUNDATION RECOMMENDATIONS
8.1 Tie Back Wall Parameters

Based on Laboratory and field investigation data, soils behind the proposed tieback wall at the
proposed tie back elevations are predominantly very stiff to hard Clays. For preliminary design,
the resistance of the anchors may be estimated based on laboratory and field observations. Final
design of the bonded length is the responsibility of the contractor and verified by load testing each
ground anchor. An average ultimate bond stress (Between soil and concrete) of 1200 PSF may be
used in preliminary design. For an 8-inch diameter anchor, we recommend a minimum bonded
length of 16 feet be used.

Based on the provided Tieback Wall Plan, the minimum unbonded length of the 1% row is 20 feet,
and 16 feet for the 2™ row. The unbonded length was based on an assumed failure plane acting at a
1:1 slope, and extending from the bottom of the tieback wall

8.2 Type-1 Walls (Shallow Foundations)

Based on the encountered subsurface conditions, the proposed walls may be supported on spread
footings with preloading treatment, (see sections 8.2.1, 8.2.3 and 9.0), or on driven pile
foundations. However, based on conversations with the Office of Structural Design, standard Type-
1 retaining wall systems supported on spread footings are the preferred wall system to retain soils
on either side of the tieback wall. Sections 8.2.1 to 8.2.3 provide detailed recommendations as well
as design parameters for the proposed Type 1 walls.

8.2.1 Bearing Capacity
Allowable bearing capacity of the Retaining Wall footings was calculated using the total stress

analysis method, using the undrained shear strength of the plastic soil. Table 5 summarizes the
minimum spread footing dimensions and corresponding allowable bearing capacity for the Type 1

“Caltrans improves mobility across California”
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Retaining Walls. Minimum footing widths are based on Standard Type 1 Retaining Walls on
Spread footings per the corresponding wall height, Plan Sheet B3-1 (May 2006).

Table No. S — Retaining Wall 116 - Recommended Spread Footing Data

Design Bottom of Minimum Recommended Bearing Limits (kPa)
Height of Footing Footing WSD Method (1) LFD Method
Wall (ft) Elevation (ft) | Width (ft) Allowable Bearing Nominal Soil Bearing

“ Capacity (qan) Resistance (( 5 )

H=6.0 62.92 43" 15 45

H=8.0 62.92 53" 2.0 6.0

H=10.0 62.92 63" 23 6.9

H=12.0 62.92 7' 3" 2.7 8.1

Ground improvement will be required to densify the soils beneath the proposed Type-1 walls.
Densification methods, such as surcharging will increase the strength and reduce the settlement of
the subsurface soils. Surcharging is discussed in sections 9.0 and 10.0.

8.2.2 Lateral Active Earth Pressure

Passive earth pressures acting against the sides of the retaining wall footings may resist applied
lateral loads. An allowable passive resistance value of Kp=2.66, may be used for foundations

placed against compacted level clayey soil. A ¥ = 120 PCF may be used for the clayey on-site
soils.

The sliding resistance along the bottom of retaining wall footings may be based on an allowable
coefficient of friction of 0.3.

Assuming sandy soils (@ = 34°) backfill behind the wall, the active. earth coefficient is (Ka=0.3) for

level back fill, and (Ka = 0.65) for sloped backfill (35°) as shown on the plans. Ay =125 PCF may
be used for sandy soils.

8.2.3 Anticipated Settlement of Spread Footings

Total and differential settlements were calculated for the proposed retaining wall footings.
Settlement was based on allowable bearing capacities at the retaining walls. The settlement
parameters were estimated from generalized soil profiles for soils beneath the proposed retaining
wall footings. Table No. 6 summarizes the estimated total and differential settlements for the
proposed retaining structures.
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Table 6 — Anticipated Settlement

Footing Total Total Differential
Location Loads — qay, Settlement, Settlement,
ksf (in.) (in.)
H=6.0 1.5 1.9 1.0
thya‘i’zhlqg H-8.0 2.0 2.8 14
Wall H=10.0 2.3 3.9 1.9
H=12.0 2.7 4.0 2.0

Given the above settlement magnitudes, coupled with low bearing capacities, ground improvement
is required to increase bearing capacity and reduce settlement. Ground improvement includes
surcharging the site, which involves stockpiling soil over the proposed footing footprint. The
recommended height of soil to induce. settlement is 12 feet. The recommended surcharge will
simulate the net additional pressure applied to the subsurface soil, as a result of the proposed
construction. The estimated time for 90% (ts0) of the above-estimated settlements to take place is
between 70 and 90 days. The too is estimated based on a coefficient of consolidation cv =0.33
ft*/day. The estimated settlement time is also confirmed by actual as-built field measurements
during the Warner Avenue bridge replacement in 1988.

9.0

EARTHWORK

All earthwork should comply with general requirements outlined in Section 19
“Earthwork” of the 2009 Standard Specifications. Structural backfill to be placed behind
the retaining walls should conform to Section 19-3.06 of the Standard Specifications (May
2006). Active coefficients provided in section 8.2 do not assume hydrostatic pressure
build up behind the walls. It is therefore imperative that proper drainage be provided
behind the walls as shown on Standard plan B3-8.

Site preloading is recommended, and a monitoring period is required. The settlement
magnitude and the required waiting period are dependant on the amount of fill placed. The
settlement magnitudes were calculated based on basic consolidation theories. It should be
noted that the estimated settlement values and durations are for planning purposes only.
The actual settlement period will be determined in the field by the engineer based on the
results of settlement monitoring. Surface monuments constructed in accordance with
Caltrans Standard plan A74 or equivalent at the original ground surface and the top of the
surcharge are required. Surcharge slopes should not be steeper than 1:1. Surcharge may be
removed after the completion of the settlement-waiting period.

Following the removal of the surcharge and excavation to the bottom of footing elevation,
a representative of the RE must inspect the exposed sub-grade. Proof rolling is
recommended to check for soft sub-grade areas. Should any soft areas be encountered,
subject areas should be stabilized before the construction of the foundations.
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10.0  CONSTRUCTION CONSIDERATIONS

Ground water is expected within 10 feet of the existing surface. Over excavation should be
minimized and implemented when necessary to achieve stabilization. It is recommended that
no vibratory compaction equipment be used on this site, specifically at areas close to the
bottom of footing elevations, as it may destabilize subsurface soils in creating a pumping
condition.

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.

The settlement monuments should be placed at 25-foot intervals, and should be monitored once
a week for at least the first month after completion of fill or surcharge, then once every two
weeks thereafter. Settlement monitoring should continue until such time that sufficient
readings are obtained to indicate that Primary settlements are complete. It is imperative that the
monuments placed on original ground be surveyed prior to the placement of any fill.
Settlement within soils above ground water (unsaturated soils) is expected to take place, as
soon as the fill (surcharge) is placed.

- The minimum bonded and unbonded lengths provided in this report should be provided in the
contract plans and specifications. The contract plans and specifications should also state that
the contractor must be responsible for determining the actual bond length in the field, provided
that the actual bond length exceeds the specified minimum bond length.

As discussed in section 7.0, all permanent anchors should be corrosion protected along the
length of the anchor and the anchor head.

Proof testing or performance testing must be done on all permanent tiebacks to verify tieback
capacity. The specifications should also indicate that it is the contractor’s responsibility to
achieve the required design test loads. The test loads are generally 1.5 times the design force T.

After successful testing, the tiebacks should be stressed to the specified design force and
locked off against structure wall. The lock off force should equal 0.75 the design force T, per
section 5.8.11.2 of the BDS.

A sequence of backfilling, placing the tiebacks and stressing should be specified in detail to
prevent overstressing any members during construction.

After drilling tieback holes is complete, the holes should be probed to verify that no collapse
has occurred, before the installation of the pre-stressing elements. Installation of pre-stressing
elements and grouting should be done on the same day to avoid hole deterioration or complete
collapse.

“Caltrans improves mobility across California”



Mr. Mohammad Ravanipour . Warner Ave OC Tieback Wall
May 06, 2010 Br# 55-0394
Page 9 12-0G9601

If you have any questions, please contact Kristopher Barker at (213) 620-2334 or Nadeem Srour at
(213) 620-2377.

Prepared by: Reviewed by:

Mﬂopﬁmm Kot-SAM SUKIASIAN, G.E.

Engineering Geologist Senior Transportation Engineer
Office of Geotechnical Office of Geotechnical Design South 1
Branch B Branch B

Nadeem Srour, G.E.
Transportation Engineer
Office of Geotechnical Design South 1
Branch B

c.c. GS File Room
District Project Manager — Bob Bazargan
District Project Engineer — Bang H. Nguyen
GS Corporate — Mark Willian
Structure Construction R.E. Pending File
DES Office Engineer, Office of PS&E
District Materials Engineer

“Caltrans improves mobility across California”



Mr. Mohammad Ravanipour Warner Ave OC Tieback Wall
May 06, 2010 Br# 55-0394
Page 10 12-0G9601

REFERENCES

1. Caltrans, 2007, Foundation Report for the LA-5/LA-60 Connector Merge Improvement
Widening (Euclid Avenue Widening and Retaining Walls 104 and 106), Bridge No. 53-1389L,
8/28/2007.

2. Caltrans, 2007, Preliminary Seismic Design Recommendations for the LA-5/LA-60 Connector
Merge Improvement and Euclid Street Offramp Undercrossing Widening, Bridge No. 53-
1389L, 5/18/2007.

3. Caltrans, 2007, Preliminary Foundation Report for the LA-5/LA-60 Connector Merge
Improvement and Euclid Street Offramp Widening, Bridge No. 53-1389L, 5/18/2007.

4. California Geologic Survey (CGS), 2002, Probabilistic Seismic Hazard Assessment Maps.

5. California Geological Survey (CGS), 1997, Fault Rupture Hazard Zones in California, Special Public
42,

6. Mualchin, L., 1996, A Technical Report to accompany the Caltrans California Seismic
Hazard Map 1996 (Based on Maximum Credible Earthquakes), Caltrans, 7/1996.

7. Sadigh, K, Chang, C.Y., Egan, J.A., Makdisi, F. and Youngs, R.R., 1997, Attenuation

Relationships for Shallow Crustal Earthquake Based on California Strong Motion Data,
Seismological Research Letters, Vol. 68, No.1.

“Caltrans improves mobility across California”



Appendix I: Laboratory Data



(LO/Z1/E0 HQ "A0Y ‘E6/2 AS/ON) SS-DOV=/0 ¥

- am K1oyomgsnesun o-9g = 1/ aul-eang
~ o “ABID em Kiororysueg 1IN = v - ao =1H'Peg 281B0)-RINQ
o| o oadg om SATLIUAIAL ONIdYLS o-g "0AdS XAANI ALITIEvVINa
© m o m (am-Bm +0oM) /oM DINVDIO W g 9SS =sa5yds Jo Im =samyds o 'oN
o o 3 (9A0) 1108 + OTH + 1a1oWOUAT 1M e Y. A 30005 00S ao
© 5 ©° k (M) OFH + JOIOWOUdA] 144 lglgtsce: "LH ‘QEs N =y —v 20005 001 av
' 8 {(op) 1105 A1 UBAQ 1M ANTVA SSINNVATO OTH U 'S 1M (0) fOUdS %) $S0T% | 1% |94 M| ‘wl [Vl
o N $T0S 40 91| PajeISy [% sav oneA 'S
- ALIAVYED DLIIDAdS "JND 98ne8 g1 uo paseg &a a0 (v) 14 A0
Juaju0D IS0 1O 000} /1IN Ayansisay "W Lq-gs (@ | 0ads | Bay T pueg
tssicrasy | /Risuag A xew forast m%w%n_wu.m ‘NI INTIVAINOA ANVS
2-67-08N xopuf uoistredxsy 00L~G'G Hd 110§ M -00S WI T
B €79 (@ND) Anapsisay DWdS | aF1 | pRH “Toos — T NS |
£v9 (@no) ud NI ALIALLSISTH / HY o m=m |, e | TS w0 | w0 | ¥ | ‘ONdAH/HOAW
(433 (OW) Aansisay . OTH % O+S M (i g7 -) ueg
(433 (OwHd el I'd £ 1eN| OTH+O+S 1M wrl g/,
- SIS y3uang JeyoN . gy |% sav i g
20€ drng wiig & d OTH &La 40 (v) wrf 00g
10¢ anjeA-y . ALq 1o Lass (g unt g9
682-0 NLSY] Aanoesy %€ o 1Mo (@ss) ANLL "D °dS wu gy (6)
T 6et as1e0D) Aliqemq XAANT INAINOD |TIns3d ] wwoez | L
B 62T au Aupqeang ALIDLLSYId | 0dds | qanisiow | Duds ANTVA-A SISATYNY TYOINVHOTW / AAVAD ANIA
Lz aM|BA 5S2UBID Wd=dD %
972 1U2)UOD AUNISION =pON ww 6Ly SLp
SHIRURY bo:ﬁcaﬁ L1t Eo_mi:_um pueg 19U ww g4 g6
917 uonoedwo) ARy dD % un 6g| STl
Jod 9y3pa un Laq [3¢4 SsaupuUnog ‘Bay wuw g | el
Elz sanunduy awedio P wu 67 sz
ziz ETg "poid = (IMI0L/ 10 IMIX198% M | eS| unyy SLE
Jad Y3 U 198 112 LAY Duds STIDLLAV AAHSNYUD % HOLVE ANTYA-A 0S
60Z s|log yo ‘odg 91€2-029-€12 $T9
L0T (ass) autg odg 0¥SS-0v9-8 “1aU[ED _ TON "XeJ SL
90Z 95180 "DAS 0b55-029 (€17) el $£€2-029-€12 S8
‘ONO'T'S T0TV1L S0T SqoIERd Paysmi) ¢, T695-0v9-8 wUeD SON oy
A Tos YOV | A | WOT xapu] Aonseld | 7695-029 (£12) :ouoyg 21006 VO ‘'sepebuy so
opein-qng D0 £0T SIsA[eUY Yoo 8l# SIN ool YLt DAIS | ssed % | s5ed % | PU % [ 100 (uur) 1 IM
“OSIN “ENH 70T [eLIRJR I 19111 $1006 VO ‘sae8uy so] 1298 uley UuINOS 001 "quio) 0y az1g
et SV 707 opieIp) 951800 10013 a[deN 'S 9191 } uinog - ubisaq [E2ILYD3}099) opeq Ag 1A 110L
T 00d Y 70T apelD aulg AJ0OLVIOFVT SSUPPY SISATYNY ONIAVID
all] AJAL TTINVS a aaLsINOTY (S)LSAL STYIRILYIN LORILSIA UIEvE Si T B0/E/11 :PITUUIES 9jeq
— MMM% q_.nmommz._.vw_%“n“ 1 oo J2u1Fug S[ELAEA 19181 G8Y-66-HO-2L JLVIS CUN/ PURQ
YN oveg 1 ‘SYANIVINOD NAMNVANY "D #£Om60m# ONINOG ® ¥6€0-GS # HE FLISEOr :221n0g el
N IXvd Ag 40 ¥AGWNN |
L-¥i M%m 60/ST/L1 dm__mww o Yged ‘e 1S9 =198 H1d3d TIYM MOVETIL D0 SNNIAV HANHVM ‘we) pajdures
‘ON 8V ONITINYS ‘ON LOVYINOD dweyg “qe s[eate 7IOS o dduteg
1680 E -ld|s] | vjofefe]o]0]z|1

SLSAL HLVODHYOIIDV ¥ 'TI0S L LOTILSIA




(LO/LI/EO HQ "ABY '€6/2 OS/OY) ASS-DOV-L0 %

- am £Iopeysnesun o-g = /A oupy-eIng
© T o “ARID) TM KI010BJSHES N ==y -9d° =TH'PAS s5IB0D-RIN(]
@ g Jedg oM SALLLANINT ONIJAIYLS - "03dS XAANI AL HIVINa
0 e o m (/- B + ) / OM DINVOUO WA =g —9sS — So1oyds Jo T, = sa100ds Jo 0N
o ) 3 (aA) 110S + OTH + 1919WOUdAT 1M _O°V _ 4 8000 00§ ao
© 5 o] & (2A0) O + 1o10wouokd 1M 11NST IH ags IN =Ty =9V 80005 001 av
' S (oM 1o A1 UAAO 1M ANTVA SSINNVITD OTH ul 'S 1M () OIS %[ $501% | 194 % |94 I | M A3y LAV
o o~ STIOS 40 - oy pajeuinsy |% sav anfeA d'S
~ ALIAVHD D1A1034S "diND 98neg g1 uo paseg L@ s0(v) 14 AeD
juLguo) Jslo 140 0001 /N Aansisay Uiy Lg-gs(a) | 0ads | Sav Y pues
ssiqmisy | Ansuaq Kig Xew OzH e ‘NI INTIVAINOE UNVS
7-62-0dN Xapu uoisuedxg 0°0L~5'S Hd 1og M -00S NI “pg
B B €79 (aN) Anansisay Duds | 9e1 | piewd ~oos ~ T WS 1]
€99 {(awo) ud NI ALIALLSISTY / Hd OTH =M | o qmory | wmpy | O | 100 | u "OUAAH / HOAW
[433 (OY) Aansisoy . OTH % 048 1M (i 6-) ueg
TES (O ud l I'd Aa N OTHAO4S 1M wrl g/
B sis BuRxS JEUON ) asm], |% sav wrl og1
B 70¢ ding wyig @ 1l OTH Aq 40 (¥) urr pgg
10€ | anEA-Y . Aig 19 &g ss (@ wrd ggg
6820 NLSY] Ampoeay| | - R w10l (ass) AN "D ds unu gl 'y ®)
) (44 9510 Atjiqring XAaNI JINTLNOO [L1nsax wwoez | ImM Ad
67T auty Ajiqeing ALIDLISYId | 0uas | AANISIOW | 0uds ANIVA-A SISATYNY "TVOINVHIIIN / TAVED INIA
B Lze on[BA SS9UEILD Wd=dO%
97t WA)U0D) 2SI ={'oN ww g/ Ly
i ISy1BWwdy EQEOLN\H L1z aco—ﬂzsvm pueg ¥ ww g6 S'6
917 uonaedwo)) 241819 D% wut G| st
Jad yBrepm nun Aig PiT $SaUpUNOg Bay wuw g 61
€1z sanundury o1ued1Q PIM ww gz [¥4
. 4%/ N "pord = (IMIOL/ 1D IMK 1YY M| dms |uny % SLE
A 993 NUD PM 11z LUV "0UdS SATIDILAY ATHSNAD % HOLYE ANTVA-A 0s
60T sjiog Jo "ods 91€2-029-€le 5§79
L0T (ass) autg "ds 0YSS-0¥9-8 RU[ED ON “XeJ SL
907 as1e0) 'DAS 0rS5-029 (£12) xed ¥EET-029-€}2 SL8
‘ON"DT'S 101711 S0Z SO[OILIR] PaysnID) % , 2695-0¥9-8 :19ufeD "ON U0y g
4 108 By oV 07 xapuy Anonseld | |l 7695079 {£17) :3uoyd 21006 YO 'sejabuy s07
oprID-qng ‘00 £02 sisk[euy "YoIN 8L# S Joold uiL | DUdS | SSBd % | SSBd % | WA % | PY M (ww) I
"OSIN T and 702 [eLajegA] SRl $1006 VO ‘sejaBuy soy 133115 UIBI UINOS Q0| e] 20y azig
194 SV 702 apeIL) 351800 19908 aidey 'S 9191 1 YyInog - ubisa( |eo1uyos)oan) Qeq kg IM IBI0],
20d av 702 apBID Uiy AYOLVIOIV'] 1SS2UPPY SISATYNV ONIAVID
/ AJAL TTIAVS QILSINOTY (S)ISTAL STYIMALYIN 1DIULSIA dadvd SiaM  cad 60/€/1 ) *PAIIWES AEq
YN ‘SYENIVLNOD NAMNVANYV 9 €0~ ONIMOH @ $6€0-GS # WG J1ISHOr 200§ |EHIJEW
A xva g ove | 40 ¥ITNNN
- ‘LNO 60/€C/11 “ADY Y < — E9g-8eHLdAd TIVM YOVEIIL 00 INNIAV JINEYM W04J pafdies
LY a1va aiva ¥l
ON g1 ‘'ON 9TdAVS "ON IOVILNOD dwe)g "qe sjeuney N0OS :Jo aldmeg
8680 [2]-]a]s| | |v]o]o]6]o]o|z |+ i

SLSHL HLVOAYDODV ¥ TIOS L LORLLSIA




UNCONFINED COMPRESSION TEST REPORT
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Project: Warner Ave OC Tieback Wal

Location: 12-0RA-55-R8.5

Project No.: 12-0G39601

g

Boring No.: R-09-003

Sample Type: BRASS

adtrans

Description: Moist, Very Stiff, Dark Brown, Silty Clay with Sand.

Remarks: ASTM D 2166.
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