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1. INTRODCUTION 

1.1. General 

Interstate 5 (1-5) througl~ North San Diego County is one of the regions most significant 
. transportation facilities. Tlle 1-5 Freeway is a vital link between San Diego, north county 

beach cites, Camp Pendleton, Los Angeles and beyond. The proposed project is part of 
the collision reduction program and is a 020-safety project that spans from Mission Bay 
Drive overcrossing (PM 23.9) to Nobel Drive overcrossing (PM 28.2) along 1-5. The 
project features include replacing existing metal beam barrier with a concrete barrier 
(Type 60) and the construction of a 6-foot high retaining wall (station 140 1+00 .OO "SD" 
to station 1408+00.00 "SD") topped with a concrete barrier (Type 732A). 

1.2. Purpose and Scope of Work 

The purpose of this work is to review surface and subsurface geotechnical conditions, 
provide analyses of the anticipated site conditions as they pertain to the project, and to 
provide geotechnical recommendations for the design and construction of the proposed 
project features. Our scope of work included: 

1. Review of existing data, including published maps, reports, as-built plans, aerial 
photographs, and other pertinent geotech'ical information. 

2. Site reconnaissance. /" 
/ 3. Engineering analyses based on archpal data and assumed parameters 

4. Preparation of this report. 

2. EXISTING FACILITIES A ~ D  PROPOSED IMPROVEMENTS 

2.1. Background 

Interstate 5 is the major north-south interregional highway in  an Diego County 
connecting to Orange County and Los Angeles County. It is the most western interstate 
highway and ~ u n s  .from the US-Mexico border to the US-Canadian border. The 
construction of the fi-eeway within the proposed project area primarily o c c u ~ ~ e d  in the 
mid 1960's to early 1970's. 

The analyses and recommendations provided in this report are based on the alignment, 
layouts and typical x-sections (figure 1,2, 3) presented to OGDS 11. The submittals to 
OGDS I1 are assumed to be the final design. 

2.2. Existing Facilities 

' 

The project site is located in San Diego County on 1-5. The proposed project is located 
within the City of San Diego. The existing facilities within the project lilllits include 

i overcrossing, undercrossings, connector ramps between 5/52, numerous highway 
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drainage features and landscaped graded slopes. The area adjacent to 1-5 consists mostly 
of light industrial/commercial developments and residential. 1-5 within the project limits 
consists of eight PCC traffic lanes with AC shoulders and a landscaped median. Metal 
beam barrier is present along the inside shoulder in both the northbound and southbound 
directions. The project proposes to replace the existing metal beam barrier with a 
Caltrans standard Type 60 concrete barrier. 

2.3. Proposed Improvements 

The project consists of constructing a concrete barrier (Type 60) in the median of 1-5. To 
accommodate the concrete median barrier between stations 1401+00.00 " S D  to 
1408+00 00 "ST)" a retaininv wall is nronosed. A Tvne 732A barrier is nronosed to be 
constructed a top the retaining wall. 

3. PERTINENT REPORTS AND INVESTIGATIONS 

Caltrans, (July 1995), Recommendations for Proposed Retaining Wall Foundation and 
Slope Repair, 1 1-SD-5, PM R25.6/R26.6, 1 1-20660 1. 

Caltrans, (August 2000), Geotechnical Recommendations for Concrete Median Barrier, 
1 1-SD-5, PM R28.2/R29.5, 1 1- 24370IC. 

4. PHYSICAL SETTING 

4.1. Climate 

A review of 2002 climatic data for the general project area within San Diego County 
indicates the project traverses a semiarid region with mean temperatures ranging from 
approximately 70F0 in September to approximately 55F0 in January. Temperature data 
from the National Climatic Data Center indicate a mean annual temperature of 63F0. 
Precipitation data indicate a mean annual rainfall of approximately 12 inches per year. 
Rainfall primarily occurs during the months of November through March. 

4.2. Topography & Drainage 

In the project area, 1-5 runs rougl~ly parallel to the coast within just a few miles. The 
landforms traversed are comprised of a series of uplifted and incised wave cut terraces 
(mesas) that parallel the existing coastline. East-west trending river valleys and arroyos 
dissect these terraces. 

4.3. Man-made and Natural Features of Engineering and construction Significance 

The man-made and natural features of engineering and construction significance within 
the proposed project limits consist of cut slopes; fill slopes, highways drainage features, 
bridges, overcrossings, undercrossings and natural slopes. 
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4.4. Regional Geology and Seismicity 

4.4.1. Geology 

The project sites lies within the coastal plain section of the Peninsular Ranges 
Geomorphic Province of California. The coastal plain generally consists of subdued 
landforms underlain by Cenozoic sedimentary formations. North tsending ridges and 
valleys, and several similarly trending faults in the region characterize the Peninsular 
Ranges Province. 

The southern portion of the Peninsulas Ranges Geomorphic Province is known as San 
Diego Embayment. The San Diego Embayment consists of thick sequences of marine 
and non-marine sediments. These sedimentary rocks form an eastward-thinning wedge 
of continental margin deposits extending from Oceanside, California southward to the 
US-Mexico border. 

The general geologic units consist of Ardath Shale, Scripps and Bay Point Formation. 
The Pleistocene age terrace deposits and artificial fill overlie the Eocene Units. The 
terrace deposits are widespread and well exposed in areas adjacent to the present-day 
coastline. 

1 The Ardath Shale generally consists of olive-gray, weakly fissile shale. Clay stone 
locally comprises up to 25 percent of the formation, and landslides are commonly 
associated with the clay stone beds (Kennedy and Peterson, 1975). 

The Bay Point Formation consists of pale brown fine to medium grain sandstone that is 
considered poorly consolidated. 

\ 

The Scripps Formation consists of pale yellowish brown medium-grained sandstone with 
local siltstone and cobble conglomerate interbeds. 

Two principle rock units generally underlie the project area: a Mesozoic igneous and 
metamorphic rock basement with superjacent late Cretaceous, Eocene, Pliocene, 
Pleistocene, and Holocene sedimentary succession of strata. The basement is composed 
of Upper Jurassic Santiago Peak Volcanic and mid-Cretaceous granitic rocks of the 
Southern California Batholith. The post-batholith superjacent sedimentary succession 
includes Upper Cretacous Rosa~lo Group, Eocene La Jolla and Poway Groups, Pliocne 
and Pleistocene San Diego, Lindavista and Bay Point Formations. Holocene sediment is 
represented by alluvium, slopewash, landslide, stream, terrace, and beach deposits. In 
addition artificially compacted fill was placed in some areas (Kennedy and Peterson, 
1975). 

Kennedy and Peterson CDMG (publication 200) mapped the San Diego geology at a 
scale of 1:24,000. The units observed and mapped (figure 4) along the proposed project 
are consistent wit11 those presented by Kennedy. These units include: Artificial Fill; 
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Quaternary Stream Terrace Deposits; Quaternary Bay Point Formation; Ardath Shale; 
Mount Soledad Formation. These units are described below (after Kennedy and Weber). 

Artificial Fill 
Fills created fiom the activities of man derived from local materials and placed either 
consistent with current engineering practices or placed without regard to current 
engineering practices. 

Quaternary Stream Terrace Deposits 
Unconsolidated old sedimentary, igneous and metamorphic rock derived san and gravel. 

Oilatemarv RRV Point ~nrrnation 
Marine, and non-marine sediments comprised of moderate reddish-brown, fermginous 
cemented, interbedded sandstone and conglomerate. 

Ardath shale 
Richly fossiliferous impermeable silty shale. Expandable claystone often composes up to 
25% of this unit and landslides are commonly associated with these areas. Susceptible to 
bedding plane failures. 

Tertiarv Mount Soledad Formation 
The formation consists of a marine cobble conglomerate with minor beds of sandstone. 
The conglomerate content of the formation is considered variable. 

4.4.2 Seismicity 

Tectonically San Diego County rides atop the eastern margin of the Pacific Plate, 
grinding along the edge of the North American Plate towards the northwest at an average 
annual rate of 1.0 inch per year. As a result, the region is characterized by complex 
systems of active northwest trending faults and associated seismicity (figure 5 and 6). 

Major fault expressions near the project alignment include the San Andreas, San Jacinto, 
Elsinor, and Rose Canyon Fault Zones. Additionally, a complex system of northwest 
trending faults offshore fiom San Diego, which include the Coronado Banks and San 
Diego Trough Faults, are potential seismic sources that may cause minimal to moderate 
shaking at the proposed project site. 

A list of all active faults (based on 1996 Caltrans Seismic Hazard Report) with in 50 
miles of the site is provided in Table 1. 

4.5. Soil Survey Mapping 

For our study we reviewed the Soil Survey of San Diego Area, Califolnia prepared by 
U.S. Department of Agriculture, Soil Conservation Service and Forest Service (1973). 
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Our review of the Soil Survey Report indicates that there are six different soil units 
identified within the proposed project area. These units are classified in Table 2. 

5. EXPLORATION 

5.1. Drilling and Sampling 

The limited time line given for the preparation of the Geotechnical Design Report (GDR) 
precluded OGDS I1 from performing a subsurface investigation. The availability of 
archival subsurface data within the proposed project area facilitated the geotechnical 
evaluation. 

5.2. Geologic Mapping 

Geologic maps of the areas surrounding the proposed project sites are presented in figure 
4. The maps have been compared to the information obtained from the limited field 
review and data from archival materials for verification purposes. 

5.3. Exploration Notes 

Not applicable 

6. GEOTECHNICAL TESTING 

6.1. Insitu Testing 

No additional in-situ testing was conducted. Archival in-situ test where utilized to 
provide an indication of the relative density and strength of a given soil. The density of 
the in-situ soil is considered loose to very dense, with the average being dense. 

6.2. Laboratory Testing 

No laboratory tests were performed. 

7. GEOTECHNICAL CONDITIONS 

7.1. Site Geology 

The proposed project traverses tesrain comprised of predominate and repetitive geologic 
features: 1) Cuts in relatively young stream tel-race deposits, Bay Point Formation and 
Mount Soledad Fonliation 2) artificial fills. 

Fornzation 
The natural and cut slopes along the project alignment are primarily colnposed of Bay 
Point and Mount Soledad Formations. These fomiations are described in section 4.4.1 
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and 7.1.1. These units are generally capable of supporting stable cut slopes at a 1:2 
(vertical to horizontal) inclination. These units may support much steeper temporary 
excavations. 

ArtiJicial Fill 
Artificial fills present within the limits of the project consist of medium dense silty sand 
and are consistent with soil characteristics associated with locally derived fills. The 
artificial embankment fills within the project limits are constructed with a 1:2 (vertical to 
horizontal) slope. 

7.1.1. Lithology 

Fill Soil (Of) 
Primarily engineered freeway embankment fill 

Bay Point Formation (0bo) 
Marine, and non-marine sediments comprised of moderate reddish-brown, fermginous 
cemented, interbedded sandstone and conglomerate. 

Mount Soledad Formation (Tmsc) 
The formation consists of a marine cobble conglomerate with minor beds of sandstone. 
The conglomerate content of the formation is considered variable. 

7.1.2. Structure 

The visual review of existing cut slopes did not present any adverse bedding of the in 
place material. 

7.1.3. Natural Slope Stability 

Natural slopes within the project limits range from gentle to steep. No landslides were 
mapped within the project limits, though Mount Soledad located to the north and west of 
the project has experienced numerous landslides in recent geologic history. Steep slopes 
in the project area (1:2 and greater) exist naturally. The natural slopes within the project 
area are well-vegetated with only minor erosion. 

7.2. Subsurface Soil Conditions 

The subsurface conditions along the length of the project consist artificial fill generally 
composed of mostly medium dense, silty sand. The native material within the area 
consists of loose to dense sandy silt with gravel and cobbles. The artificial fill is assumed 
to been constructed to Caltrans specification for embanlcnient fill (Caltrans Standard 
Specifications Section 19). 
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7.3. Water 

7.3.1. Surface Water 

Surface water within the project area is generally derived from highway landscape 
irrigation, though Rose Creek crosses underneath 1-5 near the beginning of the proposed 
project and parallels the 1-5 before tunling eastward at State Route 52. 

7.3.1.1. Erosion 

Cut slopes in formational material as well as embankments constructed of artificial fill 
derived from local formational material with slopes of 1 :2 (vertical to horizontal) are 
considered to be stable and are not considered highly erodable. Cut slopes and 
embankments composed of these materials when constructed steeper than 1 :2 (vertical to 
horizontal) are considered highly erodable and require substantial erosion protection. 
Highway drainage should be managed in order to prevent concentrated flows on exposed 
slopes. Best management practices should be used in an effort to minimize slope erosion. 

7.3.2. Ground Water 

Based on archival subsurface data, the elevation of the groundwater surface appears to be 
' /  approximately 80 feet above mean sea level. During the field review of the proposed 

project site no groundwater seepage was observed with in any of the existing cut slopes. 

7.4. Project Site Seismicity 

The project sites will be exposed to seismicity due to the relative proximity to active fault 
zones. The following sections further describe the seismic exposure of the project area. 

7.4.1. Ground Motion 

Ground shaking due to nearby and distant earthquakes should be anticipated during the 
life of the facility. The closest active major fault to the site is the Newport 
Inglewood/Rose Canyon East Fault, which runs through or very near to the proposed 
project site. The anticipated Maximum Credible Earthquake for the nearest fault would 
be magnitude 7.0 resulting in a peak ground acceleration of 0.6 g's at the proposed 
project site. A map of peak ground acceleration contours based on the maximum credible 
earthquake is presented in Figure 6. A sun1niar-y of nearby faults is provided in Table 1. 
Selection of the design ground motion parameters is discussed in section 8.1.1. 

7.4.2. Ground Surface Rupture 

Ground surface rupture due to active faulting is considered possible within the project 
limits due to likelihood that an active fault trace of the Newport Inglewood/Rose Canyon 

I East Fault crossing the facility or is located very near the facility. The potential for 
/ 
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cracking of the ground surface as a result of nearby or distant events is also considered 
possible. In general, seismic hazards might include strong ground motion, embanlunent 
spreading, slope failures and ground rupture. 

8. Geotechnical Analyses and Design 

8.1. Dynamic Analysis 

The following sections describe the seismic parameter and Analysis performed for the 
proposed project. 

8.6.1. Parameter Selection 

The proximity of the project area to the Newport Inglewood /Rose Canyon East Fault 
establishes the potential for the project to be impacted by a significant seismic event. The 
Newport Inglewood /Rose Canyon East Fault displaces I-Iolocene sediment and is 
therefore is considered active. The Maximum Credible Earthquake on this fault has been 
estimated to be of magnitude 7.0. The Peak Ground Acceleration at the project site could 
range up to 0.6g (from the California Seismic Hazard Map 1995 by Lalliana Mualchin 
and DMG OFR92- 1) 

The effective seismic horizontal coefficient, Kh, used in pseudo-static slope stability 
analysis is specified in Caltrans Guidelines for Foundation Investigation and Reports 
(Version 1.2) as 113 of the peak ground acceleration. 

8.1.2. Analysis 

A significant seismic event could cause lateral spreading, cracking and slumping, of both 
existing and proposed embankments. Embankment failures due to earthquakes are 
difficult to prevent. These failures are manifested as excessive total and differential 
settlement and damage to pavement structural section. The preexisting subsurface site 
conditions and the proposed geometry of the design slopes [I :2 (vertical to horizontal) or 
flatter] preclude the need for a pseudo static slope stability analysis for the proposed 
embankment improvements. A static and pseudo static stability analysis was conducted 
for the proposed retaining wall using GSTABLE; see section 8.4 

8.2. Cuts and Excavations 

8.2.1. Stability 

Slope stability is a function of slope geometry, soil or rock strength characteristics, 
geologic structure, saturation and pore water pressure, and external loading. 
Additionally, slope faces are subject to consideration of surficial stability and erosion. 
Cut slopes inclined at 1 :2 (vertical to horizontal) are generally considered stable and 
suitable as permanent slopes on freeway projects unless some geologically adverse 
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condition is present such as weak adversely oriented bedding, expansive clay or and 
ancient landslide. 

The current project proposed cut slopes of 1:2 (vertical to horizontal) or flatter in medium 
dense to dense artificial fill and loose to medium dense silty sand. These areas currently 
displayed no adverse geologic conditions that would preclude the use of such a slope. A 
slope stability analysis was not conducted because the proposed slope is not greater than 
1:2 (vertical to horizontal), are moderate in height and based on the information gathered 
during our archival subsurface data review appear to be in suitable mzterial. 

8.2.2. Rippability 

The project area is predominantly artificial fill and loose to medium dense silty sand with 
some gravel and cobbles. These materials are considered rippable by conventional 
heavy-duty grading equipment and are drillable by auger drill rigs. 

8.2.3. Grading Factor 

The cut areas are composed of stratified marine sediments and for the most part are sand 
or silty sands with some gravel and cobbles. 

I Earthwork factors relate the in-place volume of material to be excavated to the in-place 
volume of the material after placement as fill. The factors are defined as in-place volume 
of compacted fill divided by in-place volume of material to be excavated. 

Archived data indicate that on average the soil locally derived from cut areas will shrink 
during recompaction. It is recommended that the following grading factors be applied to 
the project: 

Sedimentary Formation 

a) Placed at 90% relative compaction: Gf = 0.96 
b) Placed at 95% relative compaction: Gf = 0.94 

8.3. Embankments 

As with cut slopes, embankment stability is a function of slope geometry, soil strength 
parameters, sluctu-'e, saturation and pore water pressure, and external loading. 
Enlbankments stability is also a function of the stability of the underlying soil in response 
to the additional overburden presented by the fill. Fill slopes inclined at 1 :2 (vertical to 
horizontal) are generally considered internally and surficially stable and suitable as 
permanent slopes on freeway projects. 

, 
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The current project proposed embankment fills of 1:2 (vertical to horizontal) or flatter to 
be constructed atop medium dense to dense artificial fill and loose to medium dense silty 
sand. The existing artificial fill shows no evidence of adverse conditions that would 
preclude the construction of an additional engineered fill. The current available 
information on the insitu material also does not suggest that any adverse geologic 
conditions exist that would preclude the construction of a 1 :2 (vertical to horizontal) or 
flatter embankment fill. 

8.4. Earth Retaining Systems 

A Caltrans standard Type 5 retaining wall is proposed for this project. The Retaining 
wall is to be located between station 1401+00 and station 1408+00 along the SD-5 line 
(figure 2). The proposed wall is approximately 700 feet in length. The retaining wall 
will vary in height form approximately 4 to 6.5 feet. Existing bridge structure borings 
were utilized for the design of the proposed retaining wall. 

The project proposes to construct a Caltrans standard Type 5 retaining wall (Caltrans 
Standard Plan B3-7). The wall is to be constructed along the inside shoulder of 
rmrtthbound 1-5, using a spread footing that will be below the grade of the adjacent 
northbound lanes of 1-5. The information obtained from the bridge log of test borings 
were utilized to determine global stability and bearing capacity of insitu soils. The 
calculated allowable bearing capacity of the insitu soil is sufficient to support the 
proposed Caltrans standard Type 5 retaining wall on a spread footing. Settlement was 
estimated to be within Caltrans allowable limits. The bearing capacity and settlement 
calculations are based on a Caltrans standard Type 5 retaining wall with a minimum 
height of 6 feet and a maximum height of 8 feet. 

Slope stability analyses were performed using GSTABLE. The slope stability analyses 
included both static and pseudo static analyses. The overall global stability of the slope 
was evaluated using archival soil strength parameters (Unit Weight 120 pcf, Cohesion 
=50 psf and Friction Angle = 30 degrees). The proposed slope geometry was determined 
by the analysis to have a static factor of Safety (FOS) of >1.5 and a pseudo static FOS of 
>1 .I, which meets Caltrans standards. A slope stability analysis was also performed for 
an assumed geometry for a temporary 1: 1.5 (vertical to horizontal) cut slope required to 
construct the Type 5 retaining wall. The static FOS for this slope was >1.2 which meets 
Caltrans standards. The slope stability evaluation was based on a Caltans Standard Type 
5 retaining wall 8 feet in height with 240 psf load located at the top of the wall. 

8.5. Minor Structure Foundations 

Based on the plans provide to OGDS I1 no minor structures are proposed for this project. 
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9. Material Sources 

Material sources for the project will likely consist of locally excavated soil and rock 
materials, and possibly imported materials. Any imported borrow shall conforrn to 
Section 19-7 "Borrow Excavation" of the Caltrans Standard Specifications. No off site 
material sources have been identified for the project. On site excavations will consist 
mostly of artificial fill and alluvium. On average, the soil derived on-site will make 
suitable roadway enlbanlunent. 

Materials used as structural backfill, should be tested to confirm they meet Caltrans 
standard specifications for structural backfill. 

10. Material Disposal 

The review of archival subsurface data for this project did not map the presence of 
material unsuitable for embankment subgrade or fill; such as non-engineered fill, organic 
mud, highly expansive clay, stockpiled trash, debris or contaminated material. Any 
material generated during construction that is considered unsuitable as roadway subgrade, 
embankment, backfill, or topsoil should be properly disposed of off site. 

11. Construction Considerations 
/ 

11.1. Construction Advisories 

The fill material placed for the construction of the concrete median barrier should be 
keyed into the existing embankment. The contractor should be aware of the possibility of 
encountering cobbles within the excavation. A temporary 1: 1.5 (vertical to horizontal) 
slope was determined to have a FOS that meets Caltrans standards. Space constraints 
may exist with regards to the construction of the retaining wall. A-1 : 1.5 temporary slope 
may not be feasible if such is the case the contractor should be aware that shoring may be 
necessajr. The loose nature of the native soils requires minor remedial grading. The 
remedial grading should consist of excavating 2 feet below the footing bearing elevation 
and a width of 2 feet on either side of the proposed retaining wall footing, the excavated 
material should be replacing with structural backfill compacted to a minimum of 95 
percent relative compaction. 

11.2. Construction Considerations that Influence Design 

Proposed fill slopes should be constructed following Caltrans Standard Specifications for 
construction of highway embankment (Caltrans Standard Specifications, Section 19). 
The proposed ernbatilcnlents and cut slopes should have slope geometry of 1 :2 (vertical to 
horizontal) or flatter. The proposed fill material should be keyed into the existing 
highway embankment. 
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11.3. Hazardous Waste Considerations 

No hazardous waste was observed during the course of this investigation. Formal 
hazardous wastes studies are conducted by Caltrans Environmental Department. 

11.4. Differing Site Conditions 

Differing site conditions consist of subsurface or latent physical conditions encountered 
at the site that differ materially from those indicated in the contract, andlor, unknown 
physical conditions of an unusual nature that are encountered and that are generally 
recognized inherent in the work provided for in the contract. The subsurface conditions 
"in the contract" are those defined by the Geotechnical Design Report (GDR). 
Emphasize the need for early communication between the residenbal engineer, the 
contractor and the Geotechnical Professionals as soon as conditions that differ from those 
established by the GDR are recognized by any of the parties. 

12. Recommendations and Specifications 

Structures should be consulted if temporary cuts are to be near bridge 
foundations. 
Cut slopes should be 1 :2 (vertical to horizontal) or flatter. 
Highway embankment slope geometry should be 1:2 (vertical to horizontal) or 
flatter. Additional highway embankment fill proposed by this project should be 
keyed into the existing highway embankment and should be constructed following 
all Caltrans specifications regarding the construction highway embankment fill. 
Remedial grading should consist of excavating 2 feet below the proposed 
retaining wall footing bearing elevation and a width of 2 feet on either side of the 
proposed retaining wall footing and replacing with structural backfill compacted 
to a minimum of 95 percent relative compaction. 
If adverse conditions are encountered during construction that differ from those 
stated in the report a representative from OGDS I1 should be contacted to evaluate 
the situation. 
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TABLE 1 
SUMMARY OF NEARBY FUALTS 

Notes: 
1. Fault data is from Caltrans Seismic Hazard Map 1996. 
2. Closest distance is scaled from Caltrans Seismic 
Hazard Map 1996. 
3. Fault Type: I 

ST = Strike - Slip 
XX = Not KnownlPubiished 

Fault Name 

Newport-lnglewood-Rose Canyon East (NIE) 
Newport-lnglewood-Rose Canyon West (NIW) 
Point Lorna (PTL) 
Palos Verdes Hills-Coronado Bank (PVC) 
San Diego Trough (SDT) 
Whittier Elsinor (WEE) 
San Clemente (SCE) 
Earthquake Valley (EQV) 

Approximate 
Closest Distance 

to site 

(miles) 
0.62 
2.48 
6.21 
15.53 
31.06 
62.14 
62.14 
68.35 

Fualt Type 

ST 
ST 
XX 
ST 
XX 
ST 
ST 
ST 

Maximum 
Credible 

Earthquake 
Magnitude 

7 
7 

6.5 
7.75 
7.5 
7.5 

7.25 
6.5 



SOIL SURVEY TABLE 

I [ Depth I Classification I Permeability I Reaction I 
TI 

Soil Symbol Soil Name I I Inches / 5 1 1 5 
3 

I Altamont clay, 30 
AtF to 50 percent 

slnnps 

Cfc 

slopes. eroded 

036  

HrE2 

Chesterton fine 
sandy loam, 5 to 
9 percent slopes 

Made Land u 

clay 1 CH 1 A-7 1 0-06-0-2 1 6.6-8.4 

Huerhuero loam, 
15 to 30 percent 

HUE 

This soil is steep and is 20 to 30 inche: 

36 1 clav I CH I A-7 1 0.06-0.2 1 6.6-8.4 

0-19 
- 

19-34 

34 

high. The available water holding  cap^ 

0-12 

12-55 
I I AZYI 0.63-2.0 1 6.6-7.8 

Huerhuero- 
Urban land 
complex. 2 to 9 
percent slopes 

Sandy Loam 

clay 

Cemented 
Hardoan 

effective rooting depth of 20 to 36 inch 

na 

Soil Description 

deep over shale. Runoff is rapid, and the erosion hazard is 
:ity is 3.5 to 5 inches. In other features. 

drainied fine sandy loams that have a sandy clay sub soil. 
:oastal ridges. Runoff is slow to medium, and the erosion 

a clay subsoil. These soils developed in sandy marine 
J and, because of moderate sheet and rill erosion, has an 
s. 

a clay subsoil. These soils developed in sandy marine 
3rine terraces. The landscape has been altered through cut 
i g  sites. The material exposed in cuts consists of 
;. The material in the fills is a mixture of loam and clay and 

: have been filled with excavated and transported soil 
ial dredged from lagoons, bays, and harbors. 

scarpments and escarpment-like landscapes. The terrace 
-onts of terrace or alluvial fans. The escarpment-like 
plains and adjoining uplands and the very steep sides of 

airly level uplands. 4 to 10 inches of loamy or gravelley 

Loam 

Clay and Clay 
Loam 

Urdan Land 

na 

na 

SM 

CL 

na na 

ML 

CL 

Modertely well drained loams that haw 
sediments. This complex occurs on n 
and fill operations and leveling for builc 
unconsolidated sandy marine sedimer 
sandy marine sediments. 

na 

na 

A 4  

A-6 

A 4  

A-6 

na 

2.0-6.3 

e0.06 

c0.06 

This consists of smooth, level areas th 
material, paving material, and soil mat 

This consists of a steep to very steep 
escarpments occur on the nearly even 
landscapes occur between narrow floc 
drainageways that are entrenched intc 
sediments. 

0.63-2.0 

~0.06 

5.6-6.0 

5.1-6.0 

na 

This series consists of moderately we; 
This soil is moderately sloping. It is or 
hazard slight to moderate. 

5.1-6.0 

7-4-8.4 
Modertely well drained loarns that havi 
sediments. This soil is moderately ste: 
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y.*_,WC--._CXÎ - ---.--.-. 

_-_-_---- I - ,  _ . . . .  . - 



2 -313 

$ t 
NMOHS 3Sl8~M9HlO SS31Nfl 1333 N1 ' ~ H V  SNOISN3WIO 1 1 V  

I .  
"" 0 "  

2 7 
I: . 

o a a a  NVS 

-- 
-~ . .  . .  .._ _ .. .. . 

. .. 
.. . ..... . .. . . .. ..., . . 

. . . . .  . . . . .. ' . .  . .  . -- .. . . . . . .  
3lYD IVAOUdd? 5NI7d . . . . , . . .  . 

! ' . . 
. . '331d?0 131P1SLO 1V SdW OM0338 AVM 30  lH9 lM 335 

. . , . 'VLVO 553331  31VUfl33Y ONV AVM 30  11191P 3131dWOJ I 0 3  
-- 

- 
: 310N 

. . 

a P 
2.. 
W 
.z - 
m " 

= 
2 - .p 
8.. 
< 

-- 



ALL DIMENSIONS ARE IN  FEET UNLESS OTHER\YISE SHOWN 

REGISTERED C l Y l L  EIIGlsEER 

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

. . . . . . . . . . . 

SCALE 1 "=50' 



STATE OF CALlFORIllh - DEPAR CALCULLTED- I l A I  W REVISED 8Y 
OESIOBED 01 

L't- w~~ PROJECT DEVELOPMENT RICHARD ESTReDA CllECKED BY DATE 9E!lSED 



NOTE: - 
FOR COMPLETE RIGHT OF WAY AND ACCURATE ACCESS DATA, 
SEE RIGHT OF WAY RECORD MAPS AT DISTRICT OFFICE. . 

C U R V E  D A T A  
No.1 R 1 A I T I L .  
@ 1 3000.04' 1 20°28'16.' 1 541.71' ' 1  1071;87' 

@ 1 3000.04' 1 Z0°28'16" 1 541.71' 1 1071.87' 

ALL DIMENSIONS ARE,lN FEET UNLESS OTHERWISE SHOWN 
SCALE 1"=50' 



CALCULATEO- 
DESIOHEO 0 1  MA1 W .REVISLD BY 

wfr- PROJECT DEVELOPMENT RICHARD ESTRAOA CHECKED BY 
' , OAT[ P.CVISED 



1 . - L E E  R1.w w -7 AND AccmATE AccEss DATA, . .. . . . 
SEE RIGHT o t  W ~ Y  RECORD MAPS AT DISTRICT OFFICE. . . . .  . . . . . . . . . . . . 

ALL DIMENSIONS ARE I N  FEET UNLESS OTHERWISE SHOWN 







STATE OF CALlFORlllA - DEPAR CALCULATEO- ' U,I 00 OESIGI IEO UY REVISE0 BY 

RICHARO ESTRAOA r*.Gr/*- PROJECT DEVELOPMENT CHECKEO UY . . OATE REVISED . 



NOTE: - 
FOR COMPLETE RIGHT OF WAY AND ACCURATE.ACCES~,DATA, . . .  : . . . ,  

. . . .  , 
.'._ . . . 

SEE RIGHT OF WAY RECORD MAPS AT D!StRICT OFFICE. . . ' _ .  
..... . 
. . 

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

. . 
. . 

L.rV , 

- S A N  D l E G O  

1- i -  . 

ALL DIMENSIONS ARE IN FEET UNLESS OTHERWISE SHOWN 

L A Y O U T  

SCALE 1"=50' 





--- - 
8 0 ~ 6 0  <- 0311oid snu B ~ - ~ z - ~ ~  

oooz-hvn-12 (- 0311oid UIO ml,, ,,,, 

MATCH LINE SEE .SHEET L-16 . + 
- J .  

0 u, 
I1 
7 

W 
_I 
4 
U w l  



n ~ ~ t l  c o u w  1 ROUTE I ,.p,O,5: :.L5.5.5, (SH,:.i $g& 
NOTE: 11 SD 5 R23.9/RZB.Z - 
FOR COMPLETE RIGHT OF WAY AND ACCURAT.E ,ACCESS DATA, . . . .. . . . -- . .  . . .. . 

. . SEE RIBHT OF WAY RECORD MAPS AT DISTRICT OFFICE. .. . .  : . . . .  . . . , .  . . . . .  . . 
. . . . .  . PLASS APPROVAL DATE . .  :: -- . .. . . . .  , . . . . . . . . . . 

. . . . . . . . . . . . . . - .  .. . . .  . , . 

O D  

EE  
9 9  =. , 
g: j 
.2 * 

L A Y O U T  
C e 8 ALL DIMENSIONS ARE I N  FEET UNLESS OTHERWISE SHOWN 

SCALE lt'=50' 



- - - -. .- - -- . --SOUTHBOUND . .- - ..-.- .. . - 4. - - -. . -- . -. :.-:... - .. -.. ..,... . . . .. .- . -. 

Sta 1 3 9 ~ 5 0 . 0 0  TO ~ t a  14oi+oo.oo j SOUTHBOUND 
Sta 1408+00.00 TO Sta 1408+50.00 
Sta 1458+50.00 TO Sta 1483+00.00 i Sta 1296191 .( 
Sta 15~0+50.00, TO Sta 151 9-1-1 4.00 Sta 1449+00., 

~ S D - C ~ ~ ~  St0 1519+14.~ 

SOUTHBOUND NORTHBOUND 

Sta 1296+97.00 TO s t o  i306+50.00 
St0 1390+00.00 TO Sta 1401+00.00 
St0 1408+00.00 TO S t0  1447+26.73 
St0 1449+31.61 TO Sta 1519+14.00 

ROUTE 5 

1 1q$1 ALL DIMENSIONS ARE I N  FEET UNLESS OTHERWISE SHOWN 

1 TO S t a  1296+97.00 
I TO S t o  1449+31.61 
1 TO S ta  151 9+17.00 

. . 

LEGEND 

ROADWAY EXCAVATION , 

ROADWAY EXCAVATION (TYPE 2-21 
(AERIALLY DEPOSITED LEAD) 

T Y P I C A L  C R O S S  S E C T I O N S  



CALCULAIEO- 
OESlCWEO 0 1  OONl DECASTRO REVISED 9V . . 
CHECKED BY VAN C!)~AU<A . D A l I  REVISED 

. .. . 

. . .  

i i i i i  !, 
I I I I I "  m :: 
3 ,  













13. APPENDIX 





APPENDIX 13.1 

ARCHIVAL BRIDGE LOG OF TEST BORING 





APPENDIX 13.2 

STABILITY ANALYSIS/CALCULATIONS 
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Safety Factors Are Calculated By The Modified Bishop lethod 
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'O 

i 2 589 

- -- -0 

40 - - 

~ - o . o ~ . o . ~ o  o . @ o . ~ o ~ ~  -. 

- 

Load 
L1 lva 2 . ~  

# FS 
a 2.487 
b 2.495 
c 2.519 
d 2.523 

Soil Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Desc. Type Unit Wt. Unit Wt. intercept Angle Presshe Constant Surface 

No. (pcf) (pcf) (psf) (deg) Param. (psf) No. 
native 1 120.0 120.0 50.0 30.0 0.00. 0.0 W l  

concrete 2 140.0 140.0 1000;O 50.0 0.00, 0.0 W1 
e 2.535 
f 2.553 
g 2.569 
h 2.590 
i 2.595 

- 

a .  
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State of California 

M e m o r a n d u m  
Business, Transportation and Housing Agency 

To: Luke Serna 
Environmental Planner 
Environmental Analysis 

Date: February 23, 2007, Rev. June 24, 2008 
File: 1 1 -SD-518 
PM: R23.9-R28.217.0-8.5 
EA: 28460K 

From: Joel Kloth 
Engineering Geologist 
Environmental Engineering 

Subject: Hazardous Waste Review for Upgrading Median Metal Beam Guardrail to Concrete Bam'er, Widen Inside 
Shoulder, and Construct Drainage Improvements, Route 5, Mission Bay Drive Overcrossing to the Nobel 
Drive Overcrossing, and Route 8 From the Waring Road Undercrossing to 0.3 Miles East of College 
Avenue 

The project will involve upgrading median metal beam guardrail to concrete barrier, widening the inside 
shoulder on Route 5 only, and constructing drainage improvements on Route 5 between the Mission Bay 
Drive Overcrossing to the Nobel Drive Overcrossing and on Route 8 from the Waring Road undercrossing 
to 0.3 miles east of College Avenue. 

Investigative information regarding aerially deposited lead (ADL) is presented in reports entitled "Limited 
Aerially Deposited Lead Assessment, Interstate 5 and Gilman Drive, San Diego, California" dated 
December 2002 by Ninyo and Moore, "Site lnvestigation Report, State Route 5 Between the San Diego 
River Bridge and 0.2 KM North of the Mission Bay Drive Overcrossing in San Diego, California" dated April 
1999 by Geocon Consultants, Inc. (Geocon), "Site Investigation Report, Route 5 from Mission Bay Drive to 
Route 52, San Diego, California" dated November 1999 by Geocon, "Site Assessment for Lead, Route 5, 
Nobel Drive Overcrossing to Genesee Avenue Overcrossing, KP R45.4R47.4, PM R28.22R29.46, San 
Diego, California" dated October 2000 by Geocon, "Lead lnvestigation on Route 8 from the 8/15 
Separation to 0.6 KM West of College Avenue Overcrossing in San Diego, California" dated March 1999 
by Geocon, and "Aerial Lead Investigation, Median Barrier Replacement on 1-8, San Diego County, 
California" dated February 22, 1999 by APEX. Hazardous concentrations of aerially deposited lead were 
detected in soil samples collected from the subject areas. 

Total lead concentrations along Route 5 ranged from not detected above the laboratory detection limit of 
5.0 milligrams per kilogram (mglkg), to 4,460 mglkg with an average 95% Upper Confidence Level 
concentration of 127.18 mglkg in the upper 1.5 feet. Toxicity Characteristic Leaching Potential (TCLP) 
results for lead averaged 0.37 milligrams per liter (mgll), well below the regulatory standard of 5.0 mgll. 
Hazardous concentrations of ADL are present in exposed soil within 30 feet of the shoulder and in the 
median and shoulders of Route 5 from station 1294+93.92 to 1519+14.2. Hazardous concentrations of 
ADL are not present in the Route 5 median along the northbound side right of the centerline from station 
1294+93.92 to 1306+27.00 since ADL was remediated by a previous project. 

Total lead concentrations along Route 8 ranged from less than the laboratory detection limit to 2,430 
milligrams per kilogram (mglkg), with an average 95% Upper Confidence Level concentration of 442.97 in 
the upper I-foot. Hazardous concentrations of ADL are present in exposed soil within 30 feet of the 
median of Route 8 from post mile 7.0 to 8.5. 

Excavation along Route 5 and Route 8 will invoke the Department of Toxic Substances Control (DTSC) 
lead variance, standard specification (SSP) 19-900 will apply. According to SSP 19-900, a site specific 
Health and Safety Plan should be prepared to include measures that limit exposure of lead affected soil to 
persons working onsite, and use of proper Personal Protective Equipment. Persons working with the soil 
containing hazardous concentrations of lead should have training in accordance with Title 8 of the CCR 
1532.1 (e)(2)(B). These Title 8 CCR criteria are found in the office engineers' standard specifications. For 
work on Route 5, type Y-I or type 2-2 material will apply in SSP 19-900, the excavated soil may be reused 
onsite by being placed beneath pavement or beneath 1 foot of clean fill material, at least 5 feet above the 
maximum groundwater level. Using type 2-2 material, if the soil excavated is relinquished to a contractor, 
the excavated soil must be disposed as a hazardous waste at a Class I landfill. For work on Route 8, type 
2-2 material will apply in SSP 19-900. Using type 2-2 material, the excavated soil is relinquished to a 
contractor, and the excavated soil must be disposed as a hazardous waste at a Class I landfill. 

The DTSC must be notified in writing by the Project Engineer at least 30 days before excavation of soil 
containing ADL begins, and should included in the RE book. A copy of the DTSC notification shall be sent 
to Environmental Engineering (Attention: Joel Kloth, 4050 Taylor Street, San Diego, CA 921 10, MS-242). 



Relocated ADL soil must be shown on the project as-built plans. The Project Engineer must also have 
NPDESIStormwater Compliance notify the Regional Water Quality Control Board of the field activities in 
writing at least 30 days prior to initiating field activities. 

As the project scope develops, handling procedures of excavated soil containing lead may be modified. 
Please keep Environmental Engineering informed of scope changes. If you have questions call (619) 688- ?&$&w 1 Kloth, P 

Geologist 
ironmental Engineering 

cc: Jayne Dowda 



: Manuel Reyes (MS 230) Date: July 6, 2007 
Project Engineer 

Business, Transportation and Housing Agency 

Traffic File: 11 -SD-5, 8 
PM R23.9lR28.2 
PM 7.018.0 
EA 1 1 -28460K 

From : DEPARTMENT OF TRANSPORTATION - DISTRICT I 1  
PAVEMENT ENGINEERING SECTION 

Subject: STRUCTURAL SECTION R~FCOMMFN&)ATIONS - Addendum 

In accordance with your request, the following structural section recommendations have 
been combined into a single memo with English units. The recommendations were 
presented originally in structural section recommendations dated November 27, 2006 
and June 25,2007. 

The calculations are based on a Traffic Index (TI) of 12.5 for the EB-8 inside lane and a 
TI of 6.5 for the inside median shoulder. A TI of 7.5 for the inside shoulder of 1-5. The 
basement soil R-value of 10 has been obtained from other projects constructed in the 
vicinity of this project. 

Within the vicinity of the College Ave interchange, the EB # I  lane shifts onto the original 
inside median AC shoulder. The AC portion of the # I  lane is severely distressed and 
will be replaced where this project coincides the poor pavement condition. The existing 
AC structural section in this area is 0.33' AC over 0.25' AB - Class 2. 

- Luhfmk2 
1.65' AC (Type A) 0.65' AC (Type A) 

2.35' AB - Class 2 

FR 8 l w d e  s h o u l d a  
. . 
(TI = 6.5, R-value = 10) 

\ , ! A h m i d  
0.80' AC (Type A) 

LlLwmk2 
0.30' AC (Type A) 
1 .I 5' AB - Class 2 

EXHIBIT 10 



Lljbmkl '!lkuk2 Luamie3 
0.35' AC (Type A) 0.35' AC (Type A) 0.9'5' AC (Type A) 
0.90' AB - Class 2 1.35' AB - Class 2 
0.50' AS - Class 4 

1. The recommended aggregate grading for AC (Type A) is dense graded, %" 
maximum, coarse. 

2. The recommended PG Grade for the asphalt is PG 64-10. 

3. The existing shoulder structural section does not meet the structural 
adequacy requirements for use as a traveled way. The shoulder structural 
section shall be removed where the where the #I lane encroaches upon it. 

If you have questions with regards to this memorandum, please contact me at 
858-467-4056 or FAX at 858-467-4063. 

David Evans 
District Pavement Engineer 
District 11 Materials Lab 

CC: A Padilla (DME) 
, G Vettese (MS 330) 

R Estrada (MS 230) 
8.28560K.ss3.doc 
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